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Energy Research Abstracts 


Purpose 

Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and pro- 
ceedings, books, patents, theses, and monographs origi- 
nated by the U.S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and re- 
search organizations. Foreign information is obtained 
through the International Energy Agency’s 14-nation 
Energy Technology Data Exchange, the International 
Atomic Energy Agency’s International Nuclear Informa- 
tion System, or nation-to-nation agreements. Please 
note that ERA coverage of nonreport literature is 
limited to that generated by Department of Energy 
activity. 


Scope 

ERAis comprehensive in its subject scope, encompass- 
ing DOE’s research, development, demonstration, and 
technological programs resulting from its broad charter 
for energy sources, supplies, safety, environmental 
impacts, and regulation. 


The citations presented in ERA are available for online 
searching as records within the Energy Data Base. The 


current-year records are available on the Integrated 
Technical Information System (ITIS). The entire data- 
base is available through commercial online vendors. 


Availability 

DOE and DOE contractors who have OSTI deposit 
accounts can obtain ERA (regular issues and annual 
indexes) from the Office of Scientific and Technical Infor- 
mation, P.O. Box 62, Oak Ridge, TN 37831, Attention: 
Information Services. For further information, call 
(615)576-8401, FTS 626-8401. ERA is also available at 
authorized GPO Depository Libraries. (List is provided on 
the inside back cover.) 


ERAis available to the public on a subscription basis from 
the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402. The subscrip- 
tion rate for 24 semimonthly issues is $184.00 for domes- 
tic subscribers and $230.00 for foreign subscribers. A 
single issue costs $27.00, domestic, or $33.75, foreign. 
Cumulative indexes are available from the Superinten- 
dent of Documents, U.S. Government Printing Office, 
Washington, D.C. 20402. The GPO Stock Number is 
061-000-00749-1 for the Volume 14 indexes. 


Managing Editor, Audrey B. Smith 
Technical Editor, Robert W. Rutkowski 





Information Sources 


The citations presented in Energy Research Abstracts are a subset of the worldwide energy information provided to 
the Office of Scientific and Technical Information (OSTI) through exchange agreements with foreign sources and 


through exchanges or contracts with U.S. organizations. 


The Energy Technology Data Exchange (ETDE) was 
established by the International Energy Agency to pro- 
mote cooperation among members in conducting ap- 
propriate energy-related research and development pro- 
grams through the development of a formal central 
information sharing system. In accomplishing the objec- 
tives of the ETDE, members select, abstract, and index 
relevant research information published in their coun- 
tries in accordance with Exchange standards. OSTI 
serves as the central receiving and processing center for 
this information, which it then disseminates to national 
centers in the participating countries. The following 
countries are currently members of the ETDE: 


The Netherlands 

Norway 

Spain 

Sweden 

Federal Republic of Switzerland 
Germany United Kingdom 

Italy United States 

Japan 


Canada 
Denmark 
Finland 
France 


The International Nuclear Information System (INIS) 
was established to promote the exchange of information 
on nuclear science and technology. Its operation is simi- 
lar to that of the ETDE, with the INIS Secretariat being 
located in Vienna, Austria. Currently, 75 countries and 14 
international organizations are members of INIS. OSTI 
serves as the INIS national center for the United States. 


In the exercise of its rights and responsibilities under the 
agreements to which itis a party, the Office of Scientific 
and Technical Information both receives information 
from the above sources and submits U.S.-produced in- 
formation to them. In addition to materials generated by 
the Department of Energy, this U.S.-produced informa- 
tion is gathered from other government agencies as well 
as under contract with private information processing 
companies. All input is computer processed and entered 
into a database for online retrieval. The database serves 
as well for the production of numerous OSTI publications. 





How To Read A Citation 


The coverage of literature in this publication includes several Sample Citations 
document types, ranging from technical reports to journal 
articles to books. The principal data elements included in these 


Ri rt 
citations are: — Dw 


_ Abstract number within volume. 18494 (DOE/ER/40438-T1) [Development of a hydrogen and 


. Report number identification for report-type literature. (4 = poe gas ge for application in sterage rings}: 
. Title and subtitle (non-English title may appear in an nal eberli, W. Pings. VI‘collaboration. Wisconsin 6) 
parentheses, if applicable). @) =3 — . 7 — a cameras) 
: 2 F rgy mesearcn. ontra -B5 i roer 
. First 1 th 88ER40438 © 
ee 3 te - names in the data record are printed @) Number DE90007246. GR (6) 
' @9) OSTI; GPO. 


| SE EA. cay ont a 19 Seted, in parentheses This paper briefly discusses the Wisconsin test facility for storage 
after author(s) to which it applies. 


; cells; results of target tests; the new UHV... 
. Collaboration, if present. 


. Corporate author(s) identifying corporation responsible Report Analytic 
for document. 


. Patent assignee and number for citations of patent 18500 (INIS-SU—69, pp. 30-32) Transition energies in Ne- 
documents or applications. like ions. Correlation effects. Vainshtejn, L.A. AN SSSR, Moscow. 

. Journal title, volume, and issue for citations of journal (0) perceany haat 988. (In Fustlan). i Eipaaanana a memanam, ((> 
articles. physics. Collection. Order Number DE89780060. Available from NTIS 

. Date of publication. If not known, a processing date is (US Sales Only), PC A03/MF A01; INIS. 
in brackets. Kratkie Soobshcheniya po Fizike.; no. 6. 

. Number of pages or page range. SILVER lONS/energy-level transitions; XENON IONS/energy- 

. Language of document if non-English. level transitions; CORRELATIONS; D STATES; E STATES;..: 

. Monograph title if citation is an analytic (part, chapter, 
or paper) of a larger monograph. Journal Article 

. Publisher's name and location for documents pub- 
lished by a corporate or commercial source. 19055 A theoretical and experimental investigation of long- 

. Sponsoring organization. pulse, electron-beam-produced rare gas plasmas. Brake, M.L.; 

. Contract or grant number. Repetti, T.E. (Energy Beam Interaction Lab. of the Dept. of Nuclea 

. Secondary identifying number; may be a conference Engineering, Univ. of Michigan, Ann Arbor, MI (US)). /EEE (Institute 
number. of Electrical and Electronics Engineers) Cone an fei?) 

. Conference title, location, and date, if applicable. Satenes (Ua) b Oe: = nade atenaalines 20--ae 

. Order number. The “DE” order number may be used chat Gn EER SRYENE: SAREE Per 


: ; Visible emission spectroscopy (380-650 nm) has been performed 
for ordering from NTIS or OSTI, as appropriate. The on intense, electron beam (1 kA, 300 ns, 300 kV) produced Ar, Kr.,... 
"TI" prefix is valid only at OSTI. 


. Sources of availability from which a copy of the docu- 
ment may be obtained; usually appear as abbreviations. 
(See information on following page.) 18045 


Patent 


Polarization of fast particle beams by collisional 
. Drop note or explanatory statement. pumping. Stearns, J.W. To Dept. of Energy, Washington, DC. USA 


. Abstract. Patent 4,724,117. 9 Feb 1988. Filed date 19 Oct 1984. vp. Available 

. Subject descriptors. Listed only if no abstract or only a and Trademark Office, Box 9, Washington, DC 20232. 

brief statement is included. A method for polarizing a fast beam of particles by collisional 
pumping, comprising the steps of generating a beam... 





How To Order from the Availability Sources 


TO OBTAIN A REPORT 


Report literature, usually identified by an alphanumeric 
identifier at the beginning of a citation, is available from 
the sources listed in the citation (see example of element 
20 on page iii). Often the sources are listed as abbrevia- 
tions. Corresponding addresses are provided at right 
from which documents with these abbreviations may be 
ordered. When "OST!" is given, DOE and DOE contrac- 
tors may order these documents from OSTI. (How- 
ever, check with your library or information organization 
which may require that orders go through them to OSTI.) 
The public should order from NTIS or from one of the 
other agencies listed in the citation. To expedite process- 
ing, an order form is provided in the back of this publica- 
tion. NOTE: The order numbers provide quicker access 
for report ordering. Use the order number where pos- 
sible. 


TO OBTAIN NON-REPORT LITERATURE 


Non-report literature generally is available from the 
commercial publisher or corporation listed in the citation. 
These documents may also be available for loan from 
local libraries. First, check with the local library. Other 
sources of information are: 


Journal articles Chemical Abstracts Service Source Index 
(CASSI) tells which libraries, both U.S. and foreign, contain a 
journal and the available years. Ulrich’s International Periodi- 
cals Directory contains information on the journal and its 
publisher. For librarians, another source of information is On- 
Line Computer Library Center (OCLC), for interlibrary loans. 


Books, conferences, and monographs The source for these 
publications is the publisher or the originating society, organi- 
zation, or institution. DOE-supported conferences and individ- 
ual papers reporting DOE-supported research may be avail- 
able as reports from OSTI. 


Foreign material The Linda Hall Library is an excellent source 
of foreign materials. For translations of foreign language mate- 
rial, contact the Library of Congress National Translation Center. 
For material difficult to locate, check with the British Library 
Document Supply Centre. 


Superintendent of Documents 
Government Printing Office 
Washington, DC 20402 


Available for inspection or interlibrary 
loan at Government Printing Office 
regional depository libraries. 


Available only in microfiche. 

INIS Clearinghouse 

International Atomic Energy Agency 
P.O. Box 100, A-1400 

Vienna, Austria 


U.S. Department of Commerce 
National Technical Information Service 
5285 Port Royal Road 

Springfield, VA 22161 


U.S. Department of Energy 

Office of Scientific and Technical Information 
P.O. Box 62 

Oak Ridge, TN 37831 


On-Line Computer Library Center 
6565 Frantz Road 

Dublin, OH 43107-0702 
614-764-6000 


Linda Hall Library 
5109 Cherry Street 
Kansas City, MO 64110 
816-363-4600 


Library of Congress 
National Translation Center 
Washington, D.C. 20540 
202-707-0100 


British Library Document 
Supply Centre 

Boston Spa, Weatherby 

West Yorkshire 

LS23 7BQ 

United Kingdom 





How To Use the Indexes 


Five indexes are provided for approaching the content of each issue of Energy Research Abstracts. Descriptions of 


entries in these indexes follow. 


Corporate Author Index 

The corporation, organization, or institution responsible 
for the issuance of the document is listed in this index. 
The entries are arranged alphabetically and provide the 
title and citation number of the reference. For example, 
the listing for the "Report" sample citation would appear 
as shown at right. 


Personal Author Index 

Each author’s name listed on a document cited in this 
issue is indexed. An index entry provides title and citation 
number; for secondary and other names, a cross-refer- 
ence is given to the primary author name where the full 
index entry is located. 


Subject Index 

This index lists the main subject descriptors assigned to 
each record by indexing professionals. A secondary or 
qualifier term is used where necessary to describe mate- 
rials, objects, and processes. Document titles may be 
enhanced with additional informative phrases where 
necessary. An excerpt from this index appears at right. 


Contract Number Index 

DOE technical reports are listed by contract number. 
Each entry also provides the primary corporation or 
organization cited for that contract number. A typical 
entry is shown. 


Report Number Index 

Technical report literature is indexed by the alphanumeri- 
cal identifier of the report. Patent documents and confer- 
ences are included for convenience. Each entry lists the 
citation number, the source of availability of the docu- 
ment, an indicator of presence at a GPO depository 
library, order number, and distribution category. A typical 
entry is: 


DOE/ER/40438-— 


eA 15:18494 NTIS, PC A03/MF A01 - OSTI 


Wisconsin Univ., Madison (USA). Dept. of Physics 
[Development of a hydrogen and deuterium polarized gas 
target for application in storage rings]: Progress report, 
15:18494 (R;US) 
Wisconsin Univ., Madison (USA). Lab. of Genetics 
Organization of the R chromosome region in maize: Final 
progress report, June 1, 1983—May 31, 1986, 15:18255 
(R;US) 


Hadley, D.L., See Lee, A.D., 15:17651 

Haeberli, W., [Development of a hydrogen and deuterium 
polarized gas target for application in storage rings]: Prog- 
ress report, 15:18494 (R;US) 


HYDROGEN ISOTOPES 
See also DEUTERIUM 
HYDROGEN 4 
TRITIUM 
Neutron-Rich Isotopes 
Study on the strong neutron-rich nuclei of lightest elements, 
15:18686 (RA;SU;In Russian) 


FG02-88ER40438 Wisconsin Univ., Madison (USA). 
Dept. of Physics 
15:18494 DOE/ER/40438-T1 
FG02-88ER60664 Rogers and Associates 
Engineering Corp., 
Salt Lake City, UT (USA) 
15:17641 DOE/ER/60664—-1 


E 1.99: DE89007246 MF-411 








Subject Contents 


The subject content of Energy Research Abstracts is arranged as shown below. The two-digit and four-digit category numbers 
printed here illustrate the category number assignment used in the database records.” The following list includes all of the 39 first- 
level and the 308 second-level categories. Because each issue of ERA publishes citations only for those documents announced 
during the past semimonthly period, some subject categories may not be present in every issue. 


Numerical Listing of Categories 


COAL, LIGNITE, AND PEAT 30 Properties and Composition HYDROGEN 


50 


60 
70 


02 


03 
04 
05 
06 
07 


08 
09 
10 
20 


30 
50 


02 
03 


04 
05 
06 


07 
08 
10 
20 


Preparation 

Processing 

Products and By-Products 

Properties and Composition 

Waste Management 

Environmental Aspects 

Reserves, Geology, and 
Exploration 

Mining 

Transport, Handling, and 
Storage 

Combustion 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Legislation and Regulations 


PETROLEUM 

Reserves, Geology, and 
Exploration 

Drilling and Production 

Processing 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Properties and Composition 

Combustion 


NATURAL GAS 
Reserves, Geology, and 
Exploration 
Drilling, Production, and 
Processing 
Products and By-Products 
Health and Safety 
Economic, Industrial, and 
Business Aspects 
Waste Management 
Environmental Aspects 
Legislation and Regulations 
Transport, Handling, and 
Storage 


40 
04 
02 


03 
04 


05 
06 
07 
08 


09 
10 
20 
30 


40 


05 
01 


04 
05 
07 


08 
09 


10 
20 
30 
40 
50 


60 


Combustion 


OIL SHALES AND TAR 

SANDS 

Reserves, Geology, and 
Exploration 

Drilling, Fracturing, and Mining 

Oil Production, Recovery, and 
Refining 

Properties and Composition 

Products and By-Products 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Transport, Handling, and 
Storage 

Combustion 


NUCLEAR FUELS 

Reserves, Exploration, and 
Mining 

Feed Processing 

Uranium Enrichment 

Fuels Production and Proper- 
ties 

Spent Fuels Reprocessing 

Transport, Handiing, and 
Storage 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Health and Safety 

Safeguards, Inspection, and 
Accountability 

Legislation and Regulations 


ISOTOPE AND RADIATION 

SOURCE TECHNOLOGY 

Physical lsotope Separation 

Radiation Sources 

Isotopic Power Supplies 

Economic, Industrial, and 
Business Aspects 

Health and Safety 


09 
10 
20 


13 
01 
02 


03 


Production 

Storage, Transport, and 
Handling 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Products and By-Products 

Properties and Composition 

Environmental Aspects 

Waste Management 

Legislation and Regulations 

Combustion 


BIOMASS FUELS 

Resources 

Production 

Processing 

Properties and Composition 

Combustion 

Economic, Industrial, and 
Business Aspects 

Transport, Handling, and 
Storage 

Environmental Aspects 

Health and Safety 

Legislation and Regulations 

Waste Management 

Products and By-Products 


SYNTHETIC FUELS 

Production 

Properties and Composition 

Combustion 

Transport, Handling, and 
Storage 

Health and Safety 

Economic, Industrial, and 
Business Aspects 

Waste Management 

Environmental Aspects 

Legislation and Regulations 

Products and By-Products 


HYDRO ENERGY 

Resources and Availability 

Site Geology and Meteo- 
rology 

Plant Design and Operation 


*The numerical subject category scheme is used in the storage, retrieval, and manipulation of bibliographic information entered into DOE's 
data systems. Categories and definitions for the complete set of six-digit numbers are given in DOE/TIC-4584, Energy Data Base: Subject 
Categories and Scope. 
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Legislation and Regulations 
Economic, Industrial, and 

Business Aspects 
Environmental Aspects 
Power-Conversion Systems 
Health and Safety 


SOLAR ENERGY 

Resources and Availability 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Solar Energy Conversion 

Photovoltaic Power Systems 

Solar Thermal Power Systems 

Ocean Energy Systems 

Solar Thermal Utilization 

Solar Collectors and Concen- 
trators 

Heat Storage 

Health and Safety 

Legislation and Regulations 


GEOTHERMAL ENERGY 
Resources and Availability 
Geology and Hydrology of 
Geothermal Systems 
Geothermal Exploration and 
Exploration Technology 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Products and By-Products 
Geothermal Power Plants 
Geothermal Engineering 
Direct Energy Utilization 
Geothermal Data and Theory 
Health and Safety 
Waste Management 


TIDAL AND WAVE POWER 
Resources and Availability 
Legislation and Regulations 
Economic, Industrial, and 
Business Aspects 
Environmental Aspects 
Tidal Power Plants 
Wave Energy Converters 
Health and Safety 


WIND ENERGY 

Resources and Availability 
(Climatology) 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 

Environmental Aspects 

Wind Energy Engineering 

Health and Safety 


FOSSIL-FUELED POWER 

PLANTS 

Power Plants and Power 
Generation 

Waste Management 

Health and Safety 





Environmental Aspects 

Economic, Industrial, and 
Business Aspects 

Legislation and Regulations 


NUCLEAR POWER PLANTS 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Boiling Water Cooled 

Power Reactors, Nonbreeding, 
Light-Water Moderated, 
Nonboiling Water Cooled 

Power Reactors, Nonbreeding, 
Graphite Moderated 

Power Reactors, Nonbreeding, 
Otherwise Moderated or Un- 
moderated 

Power Reactors, Breeding 

Power Reactors, Auxiliary, 
Mobile, Package, and 
Transportable 

Regulation and Licensing 

Economics 


NUCLEAR REACTOR 
TECHNOLOGY 
Theory and Calculation 
Components and Accessories 
Fuel Elements 
Control Systems 
Environmental Aspects 
Research, Test, and Experi- 
mental Reactors 
Plutonium and Isotope 
Production Reactors 
Propulsion Reactors 
Reactor Safety 


POWER TRANSMISSION 

AND DISTRIBUTION 

Power Systems 

Power System Networks, 
Transmission and Distribu- 
tion 

Power Transmission Lines and 
Cables 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 

Economic, Industrial, and 
Business Aspects 


ENERGY STORAGE 

Magnetic 

Compressed and Liquefied 
Gas 

Capacitor Banks 

Flywheels 

Thermal 

Chemical 

Batteries 

Economic, Industrial, and 
Business Aspects 

Health and Safety 

Environmental Aspects 

Legislation and Regulations 


ENERGY PLANNING AND 

POLICY 

Energy Analysis and 
Modeling 

Economics and Sociology 

Environment, Health, and 
Safety 

Energy Resources 

Research, Development, 
Demonstration, and Com- 
mercialization 

Nuclear Energy 

Transport and Storage 

Heat Utilization 

Conservation 

Supply, Demand, and Fore- 
casting 

Policy, Legislation, and 
Regulation 

Fossil Fuels 

Hydrogen and Synthetic Fuels 

Electric Power 

Consumption and Utilization 

Unconventional Sources and 
Power Generation 


DIRECT ENERGY CONVER- 
SION 

MHD Generators 

EHD Generators 
Thermoelectric Generators 
Thermionic Converters 

Fuel Cells 

Miscellaneous Converters 


ENERGY CONSERVATION, 

CONSUMPTION, AND UTILI- 

ZATION 

Buildings 

Transportation 

Industrial and Agricultural 
Processes 

Municipalities and Community 
Systems 

Education and Public Rela- 
tions 


ADVANCED PROPULSION 
SYSTEMS 

Internal Combustion Engines 
External Combustion Engines 
Electric-Powered Systems 
Hybrid Systems 

Flywheel Propulsion 

Vehicle Design Factors 
Emission Control 

Alternative Fuels 


ARMS CONTROL 

Policy, Negotiations, and 
Legislation 

Proliferation 

Verification 


MATERIALS 
Metals and Alloys 





Ceramics, Cermets, and 
Refractories 
Other Materials 


CHEMISTRY 

Analytical and Separations 
Chemistry 

Inorganic, Organic, and 
Physical Chemistry 

Electrochemistry 

Photochemistry 

Radiation Chemistry 

Radiochemistry and Nuclear 
Chemistry 

Combustion, Pyrolysis, 
and High-Temperature 
Chemistry 


ENGINEERING 

Facilities, Equipment, and 
Techniques 

Heat Transfer and Fluid Flow 

Materials Testing 

Combustion Systems 

Mining and Underground 
Engineering 

Marine Engineering 

Power Cycles 

Components, Electron Devices 
and Circuits 


PARTICLE ACCELERATORS 
Design, Development, and 


Operation 
Beam Dynamics, Field 
Calculations, and lon Optics 
Auxiliaries and Components 
Storage Rings 


INSTRUMENTATION 
Radiation Instrumentation 
Radiation Effects on Instru- 
ment Components, Instru- 
ments, or Electronic 
Systems 
Well Logging Instrumentation 
Thermal Instrumentation 
Optical Instrumentation 
Geophysical and Meteorologi- 
cal Instrumentation 
Miscellaneous Instrumentation 


MILITARY TECHNOLOGY, 

WEAPONRY, AND NA- 

TIONAL DEFENSE 

Chemical Explosions and 
Explosives 

Nuclear Explosions and 
Explosives 

Nuclear Explosion Detection 

Nuclear and Radiological 
Warfare 

Strategic Defense Initiative 

Chemical and Biological 


ENVIRONMENTAL SCI- 

ENCES 

Environmental Sciences, 
Atmospheric 

Environmental Sciences, 
Terrestrial 

Environmental Sciences, 
Aquatic 


BIOMEDICAL SCIENCES, 

BASIC STUDIES 

Behavioral Biology 

Biochemistry 

Cytology 

Genetics 

Metabolism 

Medicine 

Microbiology 

Morphology 

Pathology 

Physiological Systems 

Public Health 

Agriculture and Food 
Technology 


BIOMEDICAL SCIENCES, 

APPLIED STUDIES 

Radiation Effects 

Thermal Effects 

Chemicals Metabolism and 
Toxicology 

Other Environmental Pollutant 
Effects 


HEALTH AND SAFETY 


GEOSCIENCES 


PHYSICS | 
Astrophysics and Cosmology 


Atmospheric Physics 

Atomic, Molecular, and 
Chemical Physics 

Fluid Physics 

High Energy Physics 

Particle Interactions and 
Properties—Experimental 

Particle Interactions and 
Properties—Theoretical 

Particle Invariance Principles 
and Symmetries 

Field Theory 


PHYSICS Il 

Nuclear Physics 

Experimental Techniques 

-20 Nuclear Properties and 

Reactions 

Nuclear Theory 

Radiation and Shielding 
Physics 

Medical Physics 

Condensed Matter Physics 

Superconductivity 

Theoretical and Mathematical 
Physics 

FUSION ENERGY 

Plasma Research 


Fusion Power Plant 
Technology 


GENERAL AND MISCELLA- 
NEOUS 

Management 

Mathematics and Computers 


Information Handling 
Law 


CORPORATE AUTHOR INDEX 
PERSONAL AUTHOR INDEX 
SUBJECT INDEX 

CONTRACT NUMBER INDEX 


REPORT NUMBER INDEX 


ORDER NUMBER CORRELATION 








Alphabetical Listing of Categories 


ADVANCED PROPULSION 54 ENVIRONMENTAL SCIENCES 03 NATURAL GAS 
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POLICY MILITARY TECHNOLOGY, WIND ENERGY 
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ENGINEERING DEFENSE 




















Energy Research Abstracts 


01 COAL, LIGNITE, AND PEAT 


33864 (DOE/FE-0167P-1-issue-2) Fossil Energy Review, 
March-April 1990. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (USA). Communications Staff. [1990]. 17p. Spon- 
sored by U.S. DOE Fossil Energy. Order Number DE90011458. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A bread overview of major US Department of Energy programs 
on fossil energy is presented. Areas include programs of the US 
Clean Coal Technology Program, well drilling of tight gas sands, 
the NOXSO Process, and petroleum reserves. (CBS) 


33865 (SV-UL—1990-5) Pre-dewatering of a peat slurry by 
Reductor. Henfridsson, U. Swedish State Power Board, Vaellingby 
(Sweden). 5 Jan 1990. 18p. (in Swedish). Order Number 
DE90796211. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

As a step in the peat dewatering program at the Aelvkarleby lab- 
oratory a pre-dewatering device, a so-called Reductor, was tested. 
The aim of the testing was to demonstrate how much bulk water 
that can be removed from a peat slurry for various operating condi- 
tions. Addition of flocculants is an important parameter. The aim is 
to get a slurry of 10% dry matter after the pre-dewatering. The Re- 
ductor was not able to work continuously because of stoppage at 
the end roller. The aim of 10% dry matter was not attained. It is 
possibile to reach 8% for the most part. 


0103 Preparation 
Refer also to citation(s) 33913, 34313 


33866 (DOE/MC/10637—2827-Tast-4.2) Advanced processes 
for premium low-rank coal/water fuel production: Annuai tech- 
nical report, April 1, 1987—March 31, 1988 including Quarterly 
technical progress report, January-March 1988. Maas, D.J.; 
Potas, T.A.; Malterer, T.J.; DeWall, R.A.; Anderson, C.M. North 
Dakota Univ., Grand Forks, ND (USA). Energy and Mineral Re- 
search Center. Apr 1988. 93p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FC21-86MC10637. Order Number 
DE90011405. Available from NTIS, PC A05/MF A01 - OSTI; GPO 
Dep. 

Four coals were identified as good candidates for low-rank coal/ 
water fuel production: Beulah lignite from North Dakota, Jacobs 
Ranch subbituminous coal from Wyoming, Spring Creek subbitumi- 
nous coal from Montana, and Usibelli subbituminous coal from 
Alaska. Pilot-scale fuel preparation capabilities were developed to 
prepare sizable quantities of low-ash coal/water fuel from low-rank 
coals for advance combustion applications. This was accomplished 
using a preparation scheme which included physical and chemical 
cleaning, hot-water drying, size optimization and, in some cases, 
the use of additives. Low-rank coal/water fuels were prepared with 
less than 1.5 wt % ash and energy densities over 8000 Btu/lb, 
depending on the particle size distribution desired. Bench-and pilot- 
scale research supported the development of the production 
scheme. Rheological characterization of the CWF was performed 
with respect to particle size distribution, additives, and temperature. 
The effectiveness of process water treatment for the hot-water dry- 
ing step was investigated. A single-stage activated sludge system 
was effective in treating process water effluent. 24 refs., 46 figs., 
41 tabs. 


33867 (DOE/PC/89904—-T14) Coal flotation and flocculation 
in the presence of humic acids: Final report, January 1, 1989— 
August 31, 1990. Lalvani, S.B. Southern Illinois Univ., Carbondale, 
IL (USA). Dept. of Mechanical Engineering and Energy Processes. 
May 1990. 14p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC22-89PC89904. Order Number DE90011454. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The principle of coal cleaning using humic acid is as follows. Hu- 
mic acid is an anionic polyelectrolyte which possesses a high 


density of carboxyl groups. The mechanism of coal depression in- 
volves the selective adsorption of humic acid on the hydrophobic 
coal through hydrophobic bonding. Pyrite and ash are hydrophilic 
in nature and are separated from the carbonaceous part of the 
coal, thus resulting in a cleaner coal. The adsorption characteris- 
tics of humic acid on coal are discussed. Humic acid adsorption on 
coal is modeled in terms of Langmuir adsorption isotherms. Coal 
cleaning was carried out using humic acid and xanthic acid for coal 
depression and mineral matter flotation, respectively. Dramatic de- 
crease decrease in ash content was observed while significant 
recovery of the original coal was accomplished in these flotation 
experiments. The heating recovery ratios as a function of the xan- 
thic acid addition are also reported. 4 refs., 6 figs., 1 tab. 


33868 (IS-4983) Regeneration of alkali in caustic desulfur- 
ization systems: Fossil Energy quarterly report, October 1, 
1988—December 31, 1988. Markuszewski, R.; Norton, G.A.; 
Chriswell, C.D. Ames Lab., IA (USA). Apr 1989. 11p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract W-7405-ENG-82. Order 
Number DE90011724. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Additional studies on the effects of potential catalysts on the 
chemical cleaning of coal by the molten caustic leaching (MCL) 
process have continued. These investigations indicate that neither 
added pyrite nor added sodium acetate have any significant benefi- 
cial effects on the removal of ash or sulfur from coal samples. 
More of the available data on the differences between the removal 
of sulfur and ash from coal during the MCL process, attainable by 
using sodium hydroxide alone and mixtures of sodium and potas- 
sium hydroxides as leachants, have been collected, compiled, and 
re-evaluated carefully. Results are discussed. 12 refs., € tabs. 


33869 (IS-4986) Sonic enhancement of phy: ical and 
chemical cleaning of coal: Fossil Energy quarterly report, Oc 
tober 1, 1988—-December 31, 1988. Buttermore, W.H.; Slomka, 
B.J.; Dawson, M.R. Ames Lab., IA (USA). Dec 1988. 13p. Spon- 
sored by U.S. DOE Fossil Energy. DOE Contract W-7405-ENG-82. 
Order Number DE90011726. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Research efforts during the first quarter of Fiscal Year 1989 
continued with fundamental studies to determine the effects of soni- 
cation on coal and minerals particles and surfaces, and with applied 
coal cleaning tests including the development of a laboratory-scale 
sonic flotation apparatus. To determine the effects of sonication on 
coal and mineral particle size and distribution, wet-sieve, ash, and 
sulfur analyses were performed on samples of Illinois No. 6 coal 
exposed to near-field sonication at 10 kHz. 5 refs., 4 figs., 2 tabs. 


33870 (IS-4987) Chemical pretreatment of coal in a stirred 
ball mill: Fossil Energy quarterly report, October 1, 1988— 
December 31, 1988. Birlingmair, D.; Burkhart, L; Tampy, G.; 
Pollard, J.; Xu, Y. Ames Lab., IA (USA). Jan 1989. 7p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract W-7405-ENG-82. Order 
Number DE90011727. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Beneficiation tests were conducted with Lower Kittanning run-of- 
mine coal using sodium dithionite, a reducing agent, as an additive 
during grinding and subsequent beneficiation to assess the effect 
on sulfur reduction. It was found that the sulfur reductions obtained 
by using the reducing agent as an additive were significantly better 
than sulfur reductions with no additive. It was also found that for 
the best results, the additive had to be added during the grinding 
stage. However, for this coal, the best results were not obtained 
when the reducing agent was present both during grinding and 
beneficiation, as was found in earlier tests with Upper Freeport 
coal. For the Lower Kittanning coal, the best results were obtained 
when the additive was added during grinding only. The increased 
depression of sulfur was not accompanied by a decreased recov- 
ery of the organic fraction of the coal. This demonstrates that the 
most appropriate treatment to maximize sulfur reduction can vary 
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from coal to coal. Flotation rate constants, which give an indication 
of the floatability of particles, were also measured for this coal as a 
function of additive concentration. As in the case of Upper Freeport 
coal, the floatability of the organic fractions of Lower Kittanning 
coal were found to sharply increase when the additive concentra- 
tion was increased beyond a critical concentration of about 0.06M. 
3 refs., 3 figs., 2 tabs. 


33871 (OPTIMITURVE-16) Research results of the Optimi- 
turve research program in 1989. Alakangas, E. (ed.). Technical 
Research Centre of Finland, Jyvaeskylae (Finland). Combustion 
and Thermal Engineering Lab. 1990. 82p. (in Finnish). KTM- 
275/881/87. Order Number DE90796161. Available from NTIS (US 
Sales Only), PC AO5S/MF A01. 

Optimiturve research program. 

Optimiturve research program is one of the energy research pro- 
grams funded by the Ministry of Trade and Industry of Finland. The 
main target of the programme is to double the annual yield per 
hectare of peat, dried by solar energy, to decrease the production 
costs of peat, to increase the speed of circulation of capital in- 
vested in peat production with the aid of a new production method 
developed in this research, and hence improve the price competi- 
tivity of peat. The targets of the research program are expected to 
be completed by improving the drying of peat, the efficiency of the 
peat production machinery and by improving the product quality. 
The program was started in 1988 and the targets are to be fulfilled 
up to the year 1993. The research program is carried out in coop- 
eration with universities, research institutions and peat producers. 
New basic information of peat production has been obtained in the 
research and development of new production technologies has 
been started. These will be applied to peat production in the future. 
Results, which greatly help the fulfillment of the target, have al- 
ready been obtained in the research. Some 20-30% of the target 
has been obtained in milled peat production and about 60% in sod 
peat production. 


33872 (STEV-TORV-90-4) Project surface chemistry LU. 
Final report. Joensson, B. (Lund Univ., Lund (SE). Dept. of Physi- 
cal Chemistry 1); Andreasson, A. Statens Energiverk, Stockholm 
(Sweden). 1990. 48p. (In Swedish). Project STEV-216-065. Order 
Number DE90796225. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

LU: Lund University. 

The research work in this project was concentrated mainly on 
two different areas: * A study of the physical and chemical pro- 
cesses in peat dewatering. * A study of the polyelectrolytic 
properties of peat. The peat dewatering experiments demonstrated 
that: * The drainage capacity of a peat bed may be considerably 
increased by the addition of a surface active agent. * The double 
chained cationic surfactant DODAB was the surfactant that caused 
the largest increase in the drainage capacity of the peat bed. * The 
rate of penetration of a polymer through a peat bed is so low that 
polymers only may be used in peat dewatering if a careful me- 
chanical mixing may be obtained. * The pressure on a peat bed in 
a mechanical dewatering device must be low in order to prevent 
losses of peat in the waste water and clogging of flow channels in 
the peat bed and wire cloths in the press. * A higher mechanical 
pressure may be used when the solidity of the bed is increased. * 
The equilibrium solidity of the peat bed at constant pressure in- 
creases as the temperature increases at temperatures below 50 
degrees C. * Most of the peat that is lost into the waste water from 
@ press permeates in the beginning of the press cycle when the 
solidity of the peat is low. The following results were obtained in 
the study of the polyelectrolytic properties of peat: * The number of 
groups that can be titrated in 1 kg of dry peat may be more than 3 
mole. * The distribution of pKa-values in peat is rather constant in 
the intervall 1.25-11. * The result of a titration experiment on peat 
in the pH-range below 3.5 depends rather strongly on the ex- 
change of di-and threevalent counterions by hydrogen ions. * 
When pH in a peat sample is decreased the sample start to leak 
metal ions. The monovalent ions Na* and K* is coming first, after 
that the divalent ions as Ca®* and at pH below 3 also the threeva- 
lent ions as Fe** and AP*. 
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Refer also to citation(s) 33870, 34010, 34197, 34315, 34599, 
35186, 35283 


33873 (AD-A-218050/3/XAB) Production of jet fuels from 
coal-derived liquids. Volume 12. Preliminary process design 
and cost estimate and production-run recommendation. Final 
report, March-December 1989. Furlong, M.; Fox, J.; Masin, J.; 
Stahinecker, E.; Schreiber, G. Amoco Oil Co., Naperville, IL (USA). 
Research and Development Dept. Dec 1989. 402p. Available from 
NTIS, PC A18/MF AO3. 

Availability: Document partially illegible. 

A preliminary design for the production of JP-8 jet fuel and other 
salable products from the Great Plains by-products is given. The 
design incorporates experimental results from Tasks 2 and 3 with 
the scoping design from Task 1. The experimental results demon- 
strated the need for more severe hydrotreating conditions to 
convert the tar oil to jet fuel than was estimated in Task 1. As a re- 
sult, capital costs for the revised design are significantly higher and 
the plant is less profitable than estimated in the Task 1 work. The 
increase in capital costs is offset somewhat by a higher phenol 
value in the current market. 


33874 (BG-MRS-E-572) Advances in coal hydrogenation 
for the production of SNG and coal liquids. Communication 
1404. Borrill, P.A.; Noguchi, F. British Gas PLC, Solihull (UK). Mid- 
lands Research Station. 1989. 20p. (CONF-8911196—: 55. autumn 
meeting of the Institution of Gas Engineers, London (UK), 27-28 
Nov 1989). Available from The Institution of Gas Engineers, Lon- 
don (UK). 

Coal hydrogenation is an advanced, clean technology for the di- 
rect conversion of coal into methane and, if required, high value 
hydrocarbon liquid co-products. Under a Joint Development Agree- 
ment, British Gas pic and the Osaka Gas Company of Japan have 
completed an initial three year research programme in which the 
process concept has been proved and the technical and economic 
feasibilities of a large scale plant were evaluated. A series of suc- 
cessful trials on a small pilot plant at coal throughputs of 5 tonne/ 
day have shown that a new entrained flow reactor, the MRS Coal 
Hydrogenator performs well with a variety of pulverised coals. The 
elegant design, which incorporates internal gas recycle, provides 
stable operation over a broad temperature range resulting in con- 
siderable flexibility in the yield of individual products. Up to 55% of 
the carbon in the coal has been converted to gas and liquid prod- 
ucts of which the liquid yield has comprised 0-15% depending 
upon operating conditions. Engineering studies of a full scale plant 
have shown the coal hydrogenation route to be technically viable 
with a high energy conversion efficiency of around 80%. Based 
upon the success of the initial programme, British Gas and Osaka 
Gas are now carrying out further work to extend the process infor- 
mation and design data and, most importantly, to demonstrate 
continuous operation of the pilot plant for extended periods. 5 refs., 
12 figs., 6 tabs. 


33875 (CONF-900531—2) Degradation of organic sulfur 
compounds by a coal-solubilizing fungus. Faison, B.D.; Clark, 
T.M.; Lewis, S.N.; Sharkey, D.M.; Woodward, C.A.; Ma, C.Y. Oak 
Ridge National Lab., TN (USA). [1990]. 58p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC05-840R21400. From 1. 
international symposium on the biological processing of coal; Or- 
lando, FL (USA); 1-3 May 1990. Order Number DE90012189. 
Available from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

Paecilomyces sp. TLi, a coal-solubilizing fungus, was shown to 
degrade organic sulfur-containing coal substructure compounds. 
Dibenzothiophene was degraded via a sulfur-oxidizing pathway to 
2.2'-biphenol. No further metabolism of the biphenol was observed. 
Ethyl phenyl! sulfide and phenyl sulfide were degraded to the corre- 
sponding sulfones. A variety of products were formed from benzyl 
sulfide, presumably via free radical intermediates. Phenyl disulfide 
and benzyl disulfide were cleaved to the corresponding thiols and 
other single-ring products. It was concluded that degradation of or- 
ganic sulfur compounds by Paecilomyces involves an oxidative 
attack localized at the sulfur atom. 21 refs., 3 figs., 2 tabs. 





33876 (CONF-900546-6) Development of iron aluminides. 
McKamey, C.G. Oak Ridge National Lab., TN (USA). [1990]. 10p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC05- 
840R21400. From 4. conference on fossil energy materials; Oak 
Ridge, TN (USA); 15-17 May 1990. Order Number DE90012206. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

lron aluminides based on Fe3Al are of interest to the Fossil En- 
ergy Program because of their excellent oxidation and corrosion 
resistance, especially in sulfur-bearing atmospheres. The work at 
Oak Ridge National Laboratory (ORNL) has centered on develop- 
ing FegAl-based alloys with improved ambient temperature 
ductilities and increased strengths at temperatures of 600~700°C. 
We now believe that what in the past has been described as “in- 
herent” brittleness in this system is actually caused by a dynamic 
environmental embrittlement involving atomic hydrogen. We have 
made great strides in understanding this embrittling phenomenon 
and are now producing, through composition modification and ther- 
momechanical processing, alloys with room temperature ductilities 
of >10% and tensile yield strengths at 600°C of as high as 500 
MPa. Creep rupture lifes of over 200 h at 593°C and 207 MPa can 
be produced through alloy modifications to induce precipitate 
strengthening. This paper summarizes our present efforts in im- 
proving the high temperature creep strength and the present status 
of our understanding of the role of composition, heat treatment, 
and microstructure on improving room temperature tensile proper- 
ties by minimizing environmental embrittlement in this system. 14 
refs., 4 figs., 2 tabs. 


33877 (DOE/MC/10637-2827-Task-3.4) Liquefaction reactiv- 
ity of low-rank coals: [Task 3.4]: Final technical report, April 1, 
1987—March 31, 1988 including the quarterly technical 
progress report, January—March 1988. Olson, E.S. North Dakota 
Univ., Grand Forks, ND (USA). Energy and Mineral Research Cen- 
ter. [1990]. 12p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FC21-86MC10637. Order Number DE90011399. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A series of second-stage liquefaction reactions were carried out 
in micro reactors to determine the effect of temperature, reaction, 
and hydrogen pressure yields and compositions of products. These 
reactions were carried out with the methylene chloride-soluble frac- 
tion and methylene chioride-insoluble fractions form the low- 
severity liquefaction of Wyodak coal and Big Brown lignite. Reac- 
tions were run in tetralin and tetralinphenanthrene with sulfide 
Co-Moly catalyst. The products were separated into methylene 
chloride insolubles, pentane insolubles, light oils distillate, heavy oil 
distillate, and vacuum bottoms. Products were analyzed with '°C 
NMR, photoacoustic FTIR, GC/FIR/MS, and molecular weights 
were determined with low-angle laser light scattering photometry. 
Conversions of pentane insolubies to pentane solubles and yields 
of distillate both increased with temperature, reaction time, and hy- 
drogen pressure, with a maximum of 92% conversion obtained at 
450°C, 400 psi, and hydrogen. These conditions also gave the 
highest yield of distillate. Chemical compositions and yield data 
have been obtained for the products of these reactions which will 
allow further studies to be carried out to track the oxygen func- 
tional groups during the liquefaction. 3 refs., 1 tab. 


33878 (DOE/MC/10637—2827-Task-3.5) Gasification ash and 
slag characterization: [Task 3.5]: Quarterly technical progress 
report, January-March 1988, and final technical report, April 
1987—March 1988. Kalmanovitch, D.P. North Dakota Univ., Grand 
Forks, ND (USA). Energy and Mineral Research Center. [1990]. 
43p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC10637. Order Number DE90011398. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The overall objective of the program is to obtain laboratory- and 
bench-scale data on the formation, flow, and sticking behavior of 
coal ash and slag under gasification conditions. The eventual out- 
come will be a unified picture of the behavior of inorganic species 
within the gasifier. This will include a set of models with which the 
behavior of an ash can be successfully predicted. The unified pic- 
ture will be invaluable to the designers and gasifier operators in 
assessing a coal for utilization in gasification systems. Accomplish- 
ments this quarter include the study of the mineral transformation 
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of seventeen coal ashes and model mineral mixtures and the deter- 
mination of the viscosity of two model mineral mixtures and Illinois 
#6 ash under reducing conditions. The modeling of the behavior of 
viscosity as a function of temperature involved the compilation of 
viscosity temperature data of a wide range of molten ashes and 
glasses. Surface tension was determined on four samples using 
the sessile drop method. These samples include three coal ashes 
and a model mineral (sodium montmorillonite). Coals studied 
during this reporting period were: Velva lignite, Wyodak subbitumi- 
nous, Indian Head lignite, Martin Lake lignite, Pittsburgh No. 8 
bituminous, and Illinois No. 6 bituminous. 13 refs., 18 figs., 8 tabs. 


33879 (DOE/MC/10637—2827-Task-6.1) Production of hydro- 
gen from low-rank coals: [Task 6.1]: Annual technical report, 
April 1, 1987—March 31, 1988 including the quarterly technical 
progress report, January-March 1988. Sears, R.E.; Timpe, R.C.; 
Musich, M.A.; Cisney, S.J. North Dakota Univ., Grand Forks, ND 
(USA). Energy and Mineral Research Center. Apr 1988. 46p. 

red by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC10637. Order Number DE90011408. Available from NTIS, PC 
AO4/MF A01 - OSTI; GPO Dep. 

The principal goal of this research project is to establish the 
feasibility of low-rank coal gasification for low-cost hydrogen pro- 
duction. This research involves a proof-of-concept and the early 
stages of engineering development using a continuous process unit 
(CPU). In parallel with this process development work, an evalua- 
tion of the relationship between the fundamental properties of 
low-rank coals and their reactivity under hydrogen-producing condi- 
tions is also being conducted. A 20-40 lb/hr fluid-bed gasifier 
(FBG) CPU was commissioned during this time period and has 
logged over 400 hours of operation during shakedown and oper- 
ability testing. Maximum hydrogen production rates from the 
operability testing were over 17 SCF/lb MAF coal for both Wyodak 
and Velva test coals with a limestone bed, and for Martin Lake coal 
using 10 wt % trona, at 800°C and a 2:1 steam:carbon ratio to 2:1 
and increased with bed temperature over the range of 700° to 
800°C. Agglomeration of the bed material when using trona as the 
catalyst was an operation problem during the CPU operability test- 
ing. The char of the low-rank coals was four to six times more 
reactive than that of the bituminous coal tested in the laboratory 
using thermogravimetric analysis (TGA). Surface analysis of the 
chars showed that the uniform distribution of K2CO 3 catalyst de- 
creased with increasing coal rank. 8 refs., 17 figs., 16 tabs. 


33880 (DOE/MC/10637—2827-Task-6.2) Advanced wastewa- 
ter treatment: [Task 6.2]: Final technical report, April 1, 
1987-March 31, 1988 including the quarterly technical 
progress report, January-March 1988. Mayer, G.G.; Gallagher, 
J.R.; Moe, T.A.; Koehmstedt, M.; San, T. North Dakota Univ., 
Grand Forks, ND (USA). Energy and Mineral Research Center. Apr 
1988. 94p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FC21-86MC10637. Order Number DE90011409. Available from 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

The principal objective is to expand the scientific and engineer- 
ing data base on the treatment of gasification wastewater. Efforts 
are focused on novel methods to achieve the development of: (1) 
combined carbon oxidation/nitrogen removal, and (2) a high-rate bi- 
ological oxidation reactor. A third effort involves the evaluation of 
pretreatment requirements for the discharge of gasification efflu- 
ents to publicly-owned treatment works (POTWs). Information is 
presented in the following areas: a downflow coupled fluidized bed 
reactor — systems description; a pure oxygen, plug flow deep col- 
umn reactor; and pretreatment requirements for discharge of 
gasification effluents to publicly-owned treatment works. 40 refs., 
39 figs., 15 tabs. (CBS) 


33881 (DOE/MC/10637-2827-Task-6.3) Mild gasification: 
[Task 6.3]: Annual technical report, April 1, 1987—March 31, 
1988 including the quarterly technical progress report, 
January—March 1988. Ness, R.O. Jr. North Dakota Univ., Grand 
Forks, ND (USA). Energy and Mineral Research Center. May 
1988. 37p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FC21-86MC10637. Order Number DE90011410. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The objectives of this research program are to perform prelimi- 
nary process evaluations of mild gasification of North American 
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coals using a 1-lb/hr continuous fluid bed gasifier (CFBG). The 
products from the process will be characterized for possible use as 
a metallurgical coke, feedstock for catalytic steam gasification for 
hydrogen production, diesel fuels, liquid feedstock additives, and 
gaseous fuels. This effort will provide the early stage of engineer- 
ing development and basic operating parameters necessary for 
process scale-up. Goals included: determining the experimental 
matrix to be used in the current research program; determining 
preliminary yields by using analytical methods to support the CFBG 
construction; determining analyses necessary for material 
balances; estimating coal and char fluidization and entrainment ve- 
locities for use in construction of a 1-lb/hr CFBG; design and 
construction of the CFBG; shake down of the CFBG; and fuel op- 
eration of the CFBG on the test matrix. 13 refs., 23 figs., 4 tabs. 


33882 (DOE/MC/10637-—2827-Task-6.4) Removal of color 
and residual chemical oxygen demand from synfuel wastewa- 
ter: Final technical report, April 1, 1987-March 31, 1988 
including Quarterly technical progress report, January—March 
1988. Gallagher, J.R.; San, T.M.; Mayer, G.G. North Dakota Univ., 
Grand Forks, ND (USA). Energy and Mineral Research Center. 
Jun 1988. 52p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC21-86MC10637. Order Number DE90011411. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

Color has been classified as a “nonconventional” water pollutant 
by the Clean Water Act of 1977. This designation allows the gov- 
ernment to regulate the amount of color in discharged effluent 
where warranted. Discharged color detracts from the aesthetic 
value of the receiving water, and can be a source of public con- 
cern. Color may also have negative effects on aquatic life due to 
decreased light transmittance and toxic effects. The production of 
synthetic natural gas from coal results in a wastewater with high 
levels of phenols, ammonia, and organics. This wastewater 
requires a multiple-stage treatment process to meet discharge reg- 
ulations. Treatment processes commonly used for coal conversion 
wastewaters include solvent extraction, stream stripping, and bio- 
logical oxidation and nitrification. An additional concern with these 
wastewaters is the presence of color. High levels of color are 
common in coal conversion wastewaters, even subsequent to sec- 
ondary treatment. Since the discharge of colored water presents an 
environmental concern as discussed above, the need for economi- 
cal, effective methods to remove this color exists. The objective of 
this research is to evaluate color removal from a coal conversion 
wastewater by solvent extraction, adsorption, and biological meth- 
ods. 15 refs., 9 figs., 9 tabs. 


33883 (DOE/MC/24267-2820) Development of an ad- 
vanced, continuous mild gasification process for the 
production of co-products: Final technical progress report, 
February 1988—March 1989. Ness, R.O. Jr. North Dakota Univ., 
Grand Forks, ND (USA). Energy and Environmental Research 
Center. Dec 1989. 99p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC21-87MC24267. Order Number DE90000481. 
Available from NTIS, PC A09/MF A01 - OSTI; GPO Dep. 

A Mild Gasification process that will rapidly devolatilize coals of 
all ranks at relatively low temperatures between 930° and 1470°F 
and near atmospheric pressure to produce primary products that 
include a reactive char, a hydrocarbon condensate and a low-Btu 
gas. One objective of the project is to achieve successful operation 
on mikily caking coals of high sulfur content in support of the 
Strategic goal of producing a metallurgical coke substitute for the 
Great Lakes steel industry from midwestern bituminous coal feed- 
stocks. Task 2 primarily covers bench-scale testing on a 10-gram 
thermogravimetric analyzer (TGA) and a 1-lb/hr continuous flu- 
idized bed reactor (CFBR). Tests were performed to determine 
product yields and qualities for a high sulfur bituminous coal from 
the Illinois Basin (indiana No. 3) and a low sulfur subbituminous 
coal from the Powder River Basin (Wyodak). Preliminary results 
from Task 3 on product upgrading tests performed by AMAX R&D 
are also reported based on limited quantities of product obtained 
from Task 2. More extensive upgrading studies will be performed 
on the larger quantities of products generated in Task 4, which will 
integrate process testing in the 100-lb/hr process development unit 
(PDU) currently under construction. Background information guid- 
ing this process development effort has been previously presented 
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in two study reports addressing markets and processing technolo- 
gies (January 1988). Wastewater produced in the mild gasification 
process was successfully biotreated at full strength in an aerated 
active sludge system that removed 96.9% if the biological oxygen 
demand (BOD), 92.7% of phenol, and 49.5% of total chemical oxy- 
gen demand (COD) at 2.9 days hydraulic retention time. 14 refs., 
52 figs., 47 tabs. 


33884 (DOE/METC-—90/4098) Detailed characterization of a 
mild gasification liquid. Kiara, J.M. Department of Energy, Mor- 
gantown, WV (USA). Morgantown Energy Research Center. Jan 
1990. 53p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
NONE. Order Number DE90000476. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

A detailed characterization study of a mild gasification liquid was 
performed with the objective of obtaining detailed chemical and 
physical data for a representative, mild gasification liquid. The re- 
sults of this study reveal that this mild gasification liquid is aromatic 
in nature. The liquid is of relatively high quality, with a sulfur con- 
tent comparable to some crude oils and with less nitrogen than 
shale oil. Furthermore, the liquid contains almost no particulate 
matter, exhibits a viscosity similar to that of a fuel oil, and pro- 
duces refinery stock yields similar to those of a high quality crude 
oil. Fractions of the mild gasification liquid do not meet the specifi- 
cations of refined petroleum products. With further upgrading, 
including saturation of the aromatic compounds, portions of the 
mild gasification liquid may meet the requirements of conventional 
transportation fuels. Alternate markets, which would take advan- 
tage of the aromatic content, include those for chemical feedstocks 
and high energy density fuels. 18 refs., 16 figs., 21 tabs. 


33885 (DOE/PC/40009-T4) Advanced coal liquefaction cat- 
alyst development: Quarterly progress report No. 5. Mahoney, 
J.A.; Schwartz, M.M.; Wittrig, T.S. Amoco Research Center, 
Naperville, IL (USA). Feb 1983. 18p. Sponsored by U.S. DOE Fos- 
sil Energy. DOE Contract AC22-81PC40009. Order Number 
DE83014356. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The objective of this program is to identify advanced coal lique- 
faction catalyst and operating conditions for use in optimized, 
two-stage direct coal liquefaction process applications and to ex- 
perimentally test catalysts in a two-stage reaction system for 
supporting the improvement of this process. This quarter, work fo- 
cused on feed materials specification. Raw creosote oil will be 
hydrogenated and then fractionated to recover the material boiling 
in the range 550+°F for use as donor solvent. Analytical character- 
ization of the three donor solvents to be used in this program was 
completed during this quarter. Boiling point distributions were de- 
termined for each solvent using the ASTM D-1160 procedure. The 
distillation cuts, IBP—650°F, 650— 937°F, and 937+°F, obtained 
from FSN-30 were each analyzed for weight percent carbon, hy- 
drogen, oxygen, and nitrogen. The IBP-650°F and 650-937°F 
fractions were also analyzed for weight percent sulfur and basic ni- 
trogen; insufficient resid was available for these analyses. The 
IBP-650°F cut contained the highest hydrogen but lowest nitrogen 
and sulfur. Oxygen was the same in the first two cuts but was 
much higher in the resid. Total nitrogen increased with increasing 
boiling point but basic nitrogen was the same in the first two cuts. 
1 fig., 2 tabs. 


33886 (DOE/PC/80527-T2) A model of multicomponent 
droplet evaporation with liquid phase reactions. Sezen, Y. 
Brown Univ., Providence, RI (USA). [1990]. 226p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FG22-85PC80527. Order 
Number DE90012535. Available from NTIS, PC A11/MF A01 - 
OSTI; GPO Dep. 

Research on the dynamics of fuel droplets is of fundamental 
interest to energy and combustion science. Petroleum plays a sig- 
nificant role in supply the world energy. Since these fuel oils are 
usually introduced into the combustor as sprays of droplets, it is 
reasonable to investigate individual droplets which would intimately 
influence the bulk spray vaporization characteristics, which in turn 
determines the combustor performance. As interest grows in the 
use of heavier, synthetic fuels for combustion processes, re- 
searchers must re-examine the fuel droplet vaporization problem, 





both because lower rates of evaporation may pose design prob- 
lems, and also may lead to greater emissions of unburned coke 
from combustors. These processes are of interest in connection 
with the pyrolysis of softening coals. It is experimentally observed 
that most softening coals exhibit liquid-like behavior during the py- 
rolysis process, especially under elevated temperature conditions 
(i.e., 650K and above). The fluidity and plasticity characteristics of 
softening coals lead us to consider and analogy between liquid fuel 
droplet combustion and softening coals at elevated temperatures. 
The present study discusses of pyrolysis of softening bituminous 
coal particles, and evaporating, coking, heavy oil droplets. A math- 
ematical model for multicomponent droplet evaporation. With 
consideration of liquid phase reactions is presented. The model is 
applicable to coal particles undergoing a pyrolysis process which 
exhibit liquid-like behavior at elevated temperatures. 96 refs., 71 
figs., 7 tabs. 


33887 (DOE/PC/89771-2) Mechanism of hydrodenitrogena- 
tion: Part 2, Piperdine denitrogenation over silica-aluminas. 
Miranda, R. Louisville Univ., KY (USA). Dept. of Chemical Engi- 
neering. 30 Mar 1990. 13p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FG22-89PC89771. Order Number DE90011456. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


The reactions of piperidine catalyzed by gamma-alumina and ° 


amorphous silica-aluminas (weight ratios of 10:90, 50:50, and 
90:10) were studied to evaluate the effect of acidity on denitro- 
genation activity. The total piperidine conversion to various 
products through condensation, dehydrogenation and denitrogena- 
tion increases with increasing amounts of total acidity (Broensted 
and Lewis). The formation of hydrocarbons as a result of denitro- 
genation, however, increases only with increasing number of 
Broensted-acid sites, in accordance with a Hofmann-like deamina- 
tion mechanism. 15 refs., 4 figs., 2 tabs. 


33888 (DOE/PC/90013-T12) Optimum catalytic process for 
alcohol fuels trom syngas: Twelfth quarterly technical 
progress report, October-December 1989. Union Carbide Chem- 
icals and Plastics Co., Inc., South Charleston, WV (USA). Solvents 
and Coatings Materials Div. 20 Feb 1989. 33p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-86PC90013. Order Num- 
ber DE90012536. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The objectives of this contract are to discover and evaluate the 
catalytic properties of novel homogeneous, heterogeneous, or 
combination catalytic systems for the production of alcohol fuel ex- 
tenders from syngas, to evaluate analytically and on the bench 
scale novel reactor concepts for use in converting syngas to liquid 
fuel products, and to develop on the bench scale the best combi- 
nation of chemistry, reactor, and total process configuration to 
achieve the minimum product cost for conversion of syngas to liq- 
uid fuel products. Work is described on catalyst preparation. 5 
refs., 1 fig., 10 tabs. 


33889 (EPRI-ER/GS-6624) Specific biocatalysis for coal 
sulfur speciation and removal. Kelly, R.M. (Johns Hopkins Univ., 
Baltimore, MD (USA). Dept. of Chemical Engineering); Olson, G.J. 
Electric Power Research Inst., Palo Alto, CA (USA); Johns Hopkins 
Univ., Baltimore, MD (USA). Dept. of Chemical Engineering; Na- 
tional Inst. of Standards and Technology (IMSE), Gaithersburg, MD 
(USA). Polymers Div. c May 1990. 40p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

This project has as its objective the elucidation of sulfur specia- 
tion in coal through the use of microorganisms known to metabolize 
certain sulfur compounds. Using mesophilic organisms, such as 
Thiobacillus thiooxidans, and hyperthermophilic organisms, such as 
Pyrodictium brockii and Pyrococcus furiosus, which are sulfur me- 
tabolizers, several coals were probed for elemental sulfur and 
polysulfide content. The capability to ascertain the occurrence and 
amounts of these sulfur species in coal is important in examining 
several controversial hypotheses concerning the forms and transfor- 
mations of organic sulfur in coal. The work thus far has illustrated 
the effectiveness of using a biologically-based assay for elemental 
sulfur and polysulfide in coal as well as provided a clearer picture 
of the mechanisms by which the organisms examined in this study 
solubilize and metabolize sulfur. 26 refs., 9 figs., 10 tabs. 
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33890 (EPRI-GS-6824) Shell coal gasification project: 
Gasification of SUFCo coal at SCGP-1 [Shell Coal Gasification 
Process]. Mahagaokar, U. (Shell Development Co., Houston, TX 
(USA)); Krewinghaus, A.B. Electric Power Research Inst., Palo 
Alto, CA (USA); Shell Development Co., Houston, TX (USA). c 
May 1990. 65p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This report describes the gasification of SUFCo, a bituminous 
coal from the Southern Utah Fuel Co., in the Shell Coal Gasifica- 
tion Process at SCGP-1. Process results are presented, including 
gasifier performance and efficiency calculations. Analytical data, in- 
cluding trace element analyses, are provided for the feedstock 
coal, the slag and flyslag solids. 6 refs., 10 figs., 12 tabs. 


33891 (EPRI-GS—6827) Proceedings: Fourteenth annual 
EPRI conference on fuel science. Electric Power Research Inst., 
Palo Alto, CA (USA). c May 1990. 409p. Sponsored by Electric 
Power Research Institute. (CONF-8905320-: 14. annual EPRI con- 
ference on fuel science, Palo Alto, CA (USA), 18-19 May 1989). 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

EPRI’s Fourteenth Annual Contractors’ Conference on Fuel 
Science was held on May 18-19, 1989 in Palo Alto, CA. The con- 
ference featured results of work on coal science, coal liquefaction, 
methanol production, and coal oil coprocessing and coal upgrad- 
ing. The following topics were discussed: recent development in 
coal liquefaction at the Wilsonville Clean Coal Research Center; 
British coal’s liquid solvent extraction (LSE) process; feedstock 
reactivity in coal/oil co-processing; utility applications for coal-oil co- 
processed fuels; effect of coal rank and quality on two-stage 
liquefaction; organic sulfur compounds in coals; the perchloroethy- 
lene refining process of high-sulfur coals; extraction of sulfur coals; 
extraction of sulfur from coal; agglomeration of bituminous and 
subbituminous coals; solubilization of coals by cell-free extracts de- 
rived from polyporus versicolor; remediation technologies and 
services; preliminary results from proof-of-concept testing of heavy 
liquid cyclone cleaning technology; clean-up of soil contaminated 
with tarry/oily organics; midwest ore processing company’s coal 
benefication technology: recent prep plant, scale and laboratory 
activities; combustion characterization of coal-oil agglomerate fuels; 
status report on the liquid phase methanol project; biomimetic 
catalysis; hydroxylation of C2 — C3 and cyclocg hydrocarbons with 
Fe cluster catalysts as models for methane monooxygenase en- 
zyme; methanol production scenarios; and modeling studies of the 
BNL low temperature methanol catalyst. Individual projects are pro- 
cessed separately for the data bases. 


33892 (EPRI-GS—6833) Synthetic lightweight aggregate 
from cool water slag: Bench-scale confirmation tests: Final 
report. Choudhry, V. (Praxis Engineers, Inc., Milpitas, CA (USA)); 
Hadley, S.R. Electric Power Research Inst., Palo Alto, CA (USA); 
Praxis Engineers, Inc., Milpitas, CA (USA). c May 1990. 67p. 
Sponsored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This report analyzes the potential for production of synthetic 
lightweight aggregate (SLA) from a Texaco coal gasification solid 
residue. The objective of the project was to develop a replacement 
for conventional lightweight aggregates typically derived from ex- 
panded clays and shales or natural lightweight aggregates. The 
sequence of tests performed to develop SLA from slag began with 
the crushing of samples of slag, followed by either extrusion or pel- 
letization. The level of clay binder required for sufficient aggregate 
strength was evaluated. Using a tube furnace, expansion charac- 
teristics were studied as a function of temperature and residence 
time. Next, a large batch of SLA was produced in a muffle furnace 
and used to form concrete test cylinders. The unit weight of the re- 
sultant concrete was 105 lb/ft?, with a compressive strength of 
3100 psi, which meets the requirements specified in ASTM C 330 
for lightweight aggregate of a comparable density. When the same 
sequence of tests was performed using a slag from which the bulk 
of the char had been removed, the concrete test cylinders showed 
an improved relationship between strength and density. Based on 
the results of bench-scale tests and the similarity to conventional 
LWA production, the conceptual design of an SLA processing plant 
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was formulated. A comparative estimate of operating costs was 
prepared by analyzing data from plants using clays and shales to 
produce lightweight aggregates. 24 refs., 15 figs., 17 tabs. 


33893 (PB—90-198557/XAB) Feedstock characteristics and 
preparation for peat gasification. Annual report, January- 
December 1980. Punwani, D.V.; Aspinall, F.; Loftons, S.M. 
Institute of Gas Technology, Chicago, IL (USA). Aug 1981. 258p. 
Available from NTIS, PC A12/MF A02. 

See also PB-83-136234. 

The report describes the work conducted to prepare updated 
peat resource maps and to conduct quantitative economic and en- 
vironmental assessments of a few selected peat harvesting, 
dewatering, and beneficiation alternatives. In the task on peat re- 
sources, maps of seven states (Florida, Illinois, Maine, Michigan, 
North Carolina, Ohio, and Wisconsin) have been completed. A 
number of peat harvesting system designs have been ranked 
according to their technical merits. A preliminary economic compar- 
ison of four peat dewatering systems has been made. A 
description of a beneficiation (wet-carbonization) process and a 
preliminary economic estimate for producing beneficiated peat is 
presented. Recent developments in both thermal and biological 
conversion of peat to substitute natural gas (SNG) are described. 
The major air and water pollution emission rates from a peat gasifi- 
cation plant producing 250 billion Btu/day of SNG have been 
estimated. Detailed environmental scenarios have been prepared 
for three peat bogs typical of those in the Upper Midwest, North- 
east, and Southeast United States. Preliminary cost estimates for 
harvested peatland reclamation options have been made. 


33894 (STEV-KOL-90-2) Microbial coal desulfurization: In- 
troductory mechanistic and kinetic studies. Olsson, Gunnel 
(Lund Inst. of Tech. (Sweden). Dept. of Chemical Engineering). 
Statens Energiverk, Stockholm (Sweden); Lund Inst. of Tech. 
(Sweden). Dept. of Chemical Engineering. 1989. 49p. Project 
STEV-266-082. (LUTKDH-TKKT-—1009-1-104-1989). Order Number 
DE90796221. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

As has been stated during this investigation, there are many fac- 
tors to consider during microbial desulfurization of coal. First, it is 
very important to carefully test the microorganism that will be used 
in the desulfurization process. The pH and the temperature are 
critical parameters for the growth of coal desulfurization microor- 
ganisms. Also, compounds leached from coal may seriously affect 
the growth of the microorganisms. It is important to test how the 
coal leaching compounds affect the growth of the microorganisms 
for every new type of coal. Our studies have shown that S. acido- 
caldarius is affected by leached compounds more negatively than 
S. brierleyi and S. solfataricus for the coals investigated. Removal 
of inorganic sulfur from coal can be fitted reasonably well to first 
order kinetics. S. brierleyi and T. ferrooxidans exhibit roughly the 
same rate for the removal of inorganic sulfur from coal. However, 
S. brierleyi oxidezes pure pyrite at a rate three times faster than T. 
ferrooxidans. This may indicate that oxidation of pure pyrite and 
desulfurization of coal are governed by two different mechanisms. 
S. brierleyi was the only microorganism tested that accelerated the 
removal of organic sulfur from coal. It is necessary to point out that 
the coal type affects the desulfurization result, especially for 
organic sulfur removal. This is true for both for chemical desulfur- 
ization methods and for microbial desulfurization of coal. The result 
show that jarosite formation is a problem that cannot be over- 
looked. Jarosite produced in a coal slurry may precipitate on the 
coal surfaces. Furthermore, it may also decrease the sulfurization 
rate due to blinding of pyrite surfaces. However the experimental 
work indicates the jarosite formation may be suppressed by addi- 
tives or by changing the media composition in an appropriate way. 
(Five articles for periodicals and conference contributions are ap- 
pended. 39 refs.). 


33895 


(STEV-KOL-90-3) Microbial coal desulphurization: 
Prerequisites for the use of thermophilic archaebacteria. Lars- 
son, L. (Lund Univ., Lund (SE). Dept. of Biotechnology). Lund 
Univ. (Sweden). Dept. of Biotechnology; Statens Energiverk, 


Stockholm (Sweden). 1989. 45p. Project STEV-266-082. 
(LUTKDH-TKBT—1008-1-97-1989). Order Number DE90796222. 
Available from NTIS (US Sales Only), PC A03/MF A01. 
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The experiments have shown tha A. brierleyi can oxidize pyrite, 
both pure pyrite and pyrite in coal. Also, the microorganisms en- 
hanced the removal of organic sulphur from coal. Comprehensive 
test with S. acidocaldarius and S. solfataricus revealed negative re- 
sults with respect of their ability to oxidize pyrite and to remove 
sulphur from coal. Furthermore, S. acidocaldarius proved to be 
sensitive to compounds leached from coal. Jarosite formation was 
shown to be a critical problem which cannot be overlooked. The 
findings indicate that the jarosite formation might be controlled by 
altering the media composition. In addition, the rate of sulphur re- 
moval ought to be increased in order to decrease the required 
residence time in the reactor. Studies on the effect of coal particle 
size, improvement of the media composition, and adaption of the 
microorganisms to organic sulphur compounds might very well 
increase the rate and extent of sulphur removal from coal. (Five ar- 
ticles for periodicals and conference contributions are appended. 
48 refs.). 


33896 (STEV-KOL-90-6) Trials to microbially remove sulfur 
from coal. Step 3, final report. Larsson, L. (Lund Univ., Lund 
(SE). Dept. of Biotechnology); Holst, O.; Olsson, G.; Karlsson, H.T. 
Statens Energiverk, Stockholm (Sweden). Jun 1989. 15p. (in 
Swedish). Project STEV-266-082. Order Number DE90796223. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

The work was aimed at microbial desulphurization of low sulphur 
coal. Both breaking down of pyrite and of organic sulphur was in- 
vestigated. One investigation was made on the influence of the 
coal/water environment on the microorganisms relevant for coal 
desulphurization. In some cases the microorganism growth was in- 
hibited in other cases improved. Different microorganisms were 
differently influenced. Type of coal, pH, and temperature also had 
an influence. S. brierleyi managed reduction of the pyrite content in 
low sulphur coals. Jarosite was formed during the desulphurization 
process, even at a pH as low as 2. It was also demonstrated that 
S. brierleyi accellerates the breaking down of at least one third of 
organic sulphur from coal. Pyrite oxidation experiments showed 
that S. brierleyi can oxidize pyrite but not S. acidocaldanius or S. 
solfatanius. Studies were also made on the development of a 
method for measurement of cell substance in coal slurries. Addition 
of a surface active agent to the sample water analysis of the pro- 
tein contant possible as the agent prevents protein adsorption on 
the coal particles. At low coal concentrations in the slurry it was 
possible to count cells under microscope and then compare the in- 
crease of the number of cells with the protein content increase. 
Good agreement was obtained and thus protein analysis might be 
a way of following the microbial growth. (Four magazine articles 
and conference contributions are appended.). 


33897 Microbial desulfurization of alkali solubilized Illinois 
No. 6 coal. Wey, J.E. (idaho National Engineering Lab., Idaho 
Falls, ID (USA)); Jolley, J.G.; Dugan, P.R.; Stoner, D.L. pp. 143- 
149 of Proceedings of the sixth annual international Pittsburgh coal 
conference. Pittsburgh Conference, Pittsburgh, PA (USA) (1989). 
DOE Contract AC07-761D01570. (CONF-890916—: 6. annual inter- 
national Pittsburgh coal conference, Pittsburgh, PA (USA), 25-29 
Sep 1989). 

The potential exists for the development of microbially-based 
technologies for the desulfurization of fossil fuels. For this reason 
the microbial degradation of dibenzothiophene, a tricyclic thiophene 
compound, identified as one of the organosulfur components of 
coal and oil, has been examined for the purpose of removing thio- 
phenic compounds from petroleum and coal. Although the 
degradation of dibenzothiophene has been well characterized and 
genetic studies, relatively little work has been done examining the 
desulfurization of fossil fuels, particularly coal. The removal of 
dibenzothiophene from petroleum fuels by DBT-degrading microor- 
ganisms has been demonstrated (Finnerty, 1982) and among the 
components of petroleum degraded by natural microbial popula- 
tions and enrichment cultures are alkyl tetrahydrothiophenes, alkyl 
benzothiophenes, dibenzothiophene and alkyl dibenzothiophenes. 
Because dibenzothiophene is a constituent of coal, it has been 
used as a model compound for the microbial desulfurization of 
coal. Even though many dibenzothiophene-degrading microorgan- 
isms have been isolated, relatively few have been tested for their 





ability to modify thiophenic constituents of coal. A part of an ongo- 
ing research program examining the mechanisms by which 
microorganisms modify organosulfur moieties of coal, known 
dibenzothiophene-degrading microorganisms were tested for their 
ability to modify a water soluble coal product derived by alkaline 
treatment of Illinois No. 6 coal. The water soluble coal product was 
chosen as a substrate minimize accessibility problems inherent 
with a solid coal substrate and to virtually eliminate the presence of 
inorganic sulfur species, e.g., sulfatic and pyritic sulfur. Microbially 
mediated changes in elemental composition of the coal product 
were determined by elemental analysis and structural changes de- 
termined by Fourier transform infrared spectroscopy. The results 
are presented. 


33898 Microbial coal solubilization in defined culture sys- 
tems: biochemical and physiological studies. Faison, B.D. (Oak 
Ridge National Laboratory, Oak Ridge, TN (USA)); Lewis, S.N. Re- 
sources, Conservation and Recycling (Netherlands), 3(2/3): 59-67 
(Mar 1990). (CONF-8808306-: 3. workshop on bioprocessing of 
coals, Tysons Corner, VA (USA), 15-18 Aug 1988). 

Paecilomyces TLi, a fungus isolated from coal, had previously 
been shown to transform solid coal into a water-miscible liquid dur- 
ing surface growth on coal or on a complex, solid microbiological 
medium. Coal solubilization has now been demonstrated in sub- 
merged cultures grown in defined liquid minimal media, although 
activity under these conditions is less than that observed in surface 
culture. Coal solubilization occurs under both alkaline and acidic 
conditions. Alkaline catalysis by biogenic materials(s), produced in 
specific response to the presence of coal, has been implicated in 
both systems. A variety of oxidized hydrocarbon substrates, includ- 
ing both aliphatic and aromatic compounds, can be utilized by this 
organism. Coal solubilization is enhanced by growth on aromatic 
compounds structurally related to lignin or coal monomers. 
Preliminary evidence suggests that coal solubilizing activity is self- 
regulating in this organism. 8 refs., 2 figs., 6 tabs. 


33899 Introduction and overview of the third workshop on 
bioprocessing of coals. Mcliwain, M.E. (idaho National Engineer- 


ing Laboratory, Idaho Falls, ID (USA)); Dugan, P.R. Resources, 


Conservation and Recycling (Netherlands), 3(2/3): 53-57 (Mar 
1990). (CONF-8808306-: 3. workshop on bioprocessing of coals, 
Tysons Corner, VA (USA), 15-18 Aug 1988). 

Bioprocessing of coals is an emerging technology which is be- 
ginning to be given considerable research attention. It is being 
considered for coal cleaning, direct coal conversion and the indi- 
rect conversion of coal derived materials. Current data support the 
conclusion that various species of bacteria have the ability to pro- 
mote pyrite removal from coal - having been shown to remove 
more than 90% of coal pyrite from selected coal samples. Microbial 
degradation of organosulphur containing chemicals that are repre- 
sentative models of organosulphur components of coals has been 
extensively demonstrated, but data presented at this workshop 
suggest that the desired mode of organosulphur degradation is lim- 
ited. Microbial conversion of coal may be direct or indirect. Direct 
conversion involves treating the coal directly with microorganisms 
and nutrients to produce a water soluble product. Indirect conver- 
sion encompasses an initial conversion of the coal to gas by 
heating, followed by microbial conversion of the gases to liquid 
products. Results of microbial conversion to date do not warrant 
engineering scale studies. Direct conversion of coal still appears to 
be very high risk with a long period for payoff, while indirect con- 
version appears to be lower risk and may eventually have a very 
high potential payoff. 


33900 Metal-support effects on the intramolecular selectiv- 
Ity of crotonaldehyde hydrogenation over platinum. Vannic, 
M.A. (Pennsylvania State Univ., University Park (USA)); Sen, B. 
Journal of Catalysis (USA), 115(1): 65-78 (Jan 1989). DOE Con- 
tract FG02-84ER13276. 

The vapor-phase hydrogenation of crotonaldehyde (CROALD) 
was studied at low temperature and low conversions over Pt pow- 
der and Pt dispersed on SiOz, n-AloO3, and TiO> after either a 
high- or a low-temperature reduction, HTR and LTR, respectively. 
The hydrogenation of butyraldehyde (BUTALD) and crotyl alcohol 
(CROALC) to butanol (BUTNOL) and the isomerization of CROALC 
to BUTALD were also investigated to obtain additional information 
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about this network of reactions. The typical Pt catalysts produced 
100% BUTALD. However, the TiO2-supported Pt produced both 
CROALC and BUTNOL, and the best catalyst, (HTR) PU/TiO2, gave 
a selectivity of 37% CROALC with no BUTNOL formation. The 
turnover frequencies on the (HTR) Pt/TiO2 samples, based on sites 
counted by hydrogen chemisorption near reaction temperatures, 
were more than an order of magnitude higher than the catalysts 
displaying normal adsorption behavior. Activation energies were 
somewhat higher on the Pt/TiO, catalysts, however. This behavior 
is very similar to that observed previously for CO and acetone hy- 
drogenation over these same catalysts, and it is consistent with the 
proposal that sites created at the Pt-titania interface are responsi- 
ble for the activation of carbonyl bonds. Previous studies of 
liquid-phase hydrogenation of CROALD and other molecules with 
conjugated C=C and C=O double bonds support this model and 
indicate that a 1,4 diadsorbed species, rather than 1,2 and 3,4 di- 
adsorbed species (counting the oxygen atom as 1), is formed in 
polar solvents. By analogy, defect sites on the titania at the metal- 
support interface may interact with the O atom, polarize the C=O 
bond, and favor this intermediate which can react with hydrogen to 
give CROALC. 48 refs. 


33901 Advanced bioreactor concepts for coal processing. 
Scott, C.D. (Oak Ridge National Laboratory, Oak Ridge, TN (USA)). 
Resources, Conservation and Recycling (Netherlands), 3(2/3): 
125-135 (Mar 1990). (CONF-8808306-: 3. workshop on biopro- 
cessing of coals, Tysons Corner, VA (USA), 15-18 Aug 1988). 

The development of advanced bioreactor systems for the pro- 
cessing of coal should follow some basic principles. Continuous 
operation is preferred, with maximum bioreagent concentrations 
and enhanced mass transfer. Although conventional stirred-tank 
bioreactors will be more appropriate for some processing concepts, 
columnar reactors with retained bioreagents could be the system of 
choice for most of the applications. The latter will include both 
stationary- and fluidized-bed configurations. The various character- 
istics of these systems are discussed in the context of 
bioprocessing of coal. 25 refs., 7 figs. 


33902 Mixing effects in coal processing bioreactors. An- 
drews, G. (idaho National Engineering Laboratory, Idaho Falls, ID 
(USA)). Resources, Conservation and Recycling (Netherlands), 
3(2/3): 137-148 (Mar 1990). (CONF-8808306-: 3. workshop on bio- 
processing of coals, Tysons Corner, VA (USA), 15-18 Aug 1988). 

In the bioprocessing of high-volume, low-value products like coal 
it is important to minimize the size and cost of the bioreactor. Opti- 
mum reactor design requires attention to the degree to which 
mixing should be induced or prevented. An analysis of a simple 
bioprocess in plug-flow and stirred-tank reactors shows that the 
amount of mixing required depends critically on the amount of mi- 
croorganisms available from the inoculum and from cell growth. A 
mixed reactor is preferable when microbes are scarce and is the 
only possible solution when none are available to inoculate the 
coal entering the reactor. However, when sufficient cells are avail- 
able (usually from cell recycling) a plug-flow reactor may be an 
order of magnitude smaller. The best solution may be a stirred- 
tank reactor feeding a plug-flow reactor and reactor size estimates 
for this system are given. 8 refs., 3 figs. 


33903 Progress in desulturization and solubilization of 
coals. Dugan, P.R. (idaho National Engineering Laboratory, idaho 
Falls, ID (USA). Center for Bioprocessing Technology); Wey, J.; 
Stoner, D.; Quigley, D. Resources, Conservation and Recycling 
(Netherlands), 3(2/3): 161-167 (Mar 1990). (CONF-8808306-: 3. 
workshop on bioprocessing of coals, Tysons Corner, VA (USA), 15- 
18 Aug 1988). 

The objectives of this research are to remove sulfur and ash 
minerals and to solubilize coal as an aid to removing undesirable 
components. Examined are the fundamental biochemical interac- 
tions between microbes and coal as a means to increase 
processing rates and to target the removal of specific undesirable 
components. 4 refs., 6 figs., 1 tab. 


33904 Activity and characterization of coprocessing cata- 
lysts produced from an iron pentacarbony! precursor. Herrick, 
D.E. Tierney, J.W. (Univ. of Pittsburgh, PA (USA)); Wender, |.; 
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Huffman, G.P.; Huggins, F.E. Energy and Fuels (USA), 4(3): 231- 
236 (May-Jun 1990). 

It is generally believed that highly dispersed catalysts are very 
effective in the conversion of coal to liquids but the effects of dis- 
persion and composition have not been adequately investigated. 
The authors chose to study the use of iron pentacarbonyl, 
Fe(CO)s, to produce a highly dispersed catalyst in situ in the co- 
processing of Illinois No. 6 coal and Maya ATB residuum. The 
activity of the catalyst produced from this precursor has been in- 
vestigated, and its particle size and composition were measured 
by use of X-ray diffraction, Moessbauer spectroscopy, 
computer-controlled scanning electron microscopy (CCSEM), and 
transmission electron microscopy (TEM). 


33905 Distribution and characterization of phenolics in dis- 
tillates derived from two-stage coal liquefaction. Pauls, R.E. 
(Amoco Research Center, Naperville, IL (USA)); Bambacht, M.E.; 
Bradley, C.; Scheppele, S.E.; Cronauer, D.C. Energy and Fuels 
(USA), 4(3): 236-242 (May-Jun 1990). 

The nature and distribution of the phenolic fractions isolated from 
175-425°C coal-derived distillates have been quantified. These 
products were from liquefaction runs made at the Advanced Coal 
Liquefaction R and D Facility at Wilsonville, AL. The concentrations 
of moderate to low boiling phenolics were determined by isolating 
an acidic concentrate by extraction with sodium hydroxide, freeing 
the phenolics by acid addition, and analyzing the fraction by gas 
chromatography/mass spectrometry and high-resolution mass 
spectrometry. 


33906 Coal solubilization. Promotion of the C-alkylation 
reaction by n-butyllithium and potassium tert-butoxide. Chat- 
terjee, K. (Univ. of Chicago, IL (USA)); Stock, L.M.; Miyake, Mikio. 
Energy and Fuels (USA), 4(3): 242-248 (May-Jun 1990). 

A new base-catalyzed C-alkylation reaction that employs a mix- 
ture of n-butyllithium and potassium tert-butoxide in refluxing 
heptane to produce coal anions that are subsequently treated with 
n-alky! halides at 0°C has been developed and applied. Almost 
quantitative pyridine solubilization was achieved by C-octylation of 
a Lower Kittanning coal, PSOC 1197. C-Octylation was less suc- 
cessful for the solubilization of bituminous Illinois No. 6 coal, 
APCSP 3, and subbituminous Wyodak coal, APCSP 2, which gave 
35 and 33% soluble material, respectively. 


33907 Methanol synthesis activity of Cu/ZnO catalysts. Pan, 
W.X. (Univ. of Minnesota, Minneapolis (USA)); Cao, R.; Roberts, 
D.L.; Griffin, G.L. Journal of Catalysis (USA), 114(2): 440-446 
(Dec 1988). DOE Contract FG02-85ER13392. 

The authors have measured the rate of CH3;OH synthesis on a 
series of Cu/ZnO and related catalysts prepared by different tech- 
niques. under reaction conditions of 523 K, 50 atm, and H2/CO/ 
CO, = 70/24/6, the CH3OH rate varies approximately linearly with 
Cu surface area. The specific activity is 0.03 g CH3OH/m* Cu/hr, 
in reasonable agreement with the results of other laboratories. 
Temperature-programmed desorption experiments using CO and 
Hz, together with the results of previous IR studies, appear to deny 
the existence of any unique Cu surface sites beyond those associ- 
ated with metallic Cu clusters that contain a mixture of high- and 
low-Miller-index crystal planes. 15 refs. 


33908 Direct alcohol synthesis using copper/cobalt cata- 
lysts. Pan, W.X. (Louisiana State Univ., Baton Rouge (USA)); 
Cao, R.; Griffin, G.L. Journal of Catalysis (USA), 114(2): 447-456 
(Dec 1988). 

The authors have measured the yields of methanol, higher alco- 
hols, and hydrocarbons during CO hydrogenation on a Cu/Co/ZnO/ 
Al2O3/K catalyst. The overall yield of higher alcohols increases lin- 
early with CO conversion, and the individual higher alcohol yields 
obey a Schulz-Flory distribution through n-CgH,30H. The selectivity 
for hydrocarbon products also increases with CO conversion. The 
product alcohols do not undergo a significant degree of secondary 
reaction at the concentrations formed under these conditions. The 
overall results are consistent with a mechanism for higher alcohol 
synthesis that involves chain growth of a common surface alkyl in- 
termediate, followed by a chain termination step which determines 
whether the final product desorbs as an alcohol or hydrocarbon. 
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The selectivity of the termination step shifts toward greater hydro- 
carbon formation with increasing CO conversion. 20 refs. 


0105 Products and By-Products 
Refer also to citation(s) 33883, 33897, 35186 


0106 Properties and Composition 


Refer also to citation(s) 33866, 33884, 33889, 33891, 33897, 
33905, 33954, 33955 


33909 (DOE/FE-0174P) Comprehensive Report to 
Congress Clean Coal Technology Program: Development of 
the coal quality expert. USDOE Assistant Secretary for Fossil En- 
ergy, Washington, DC (USA). May 1990. 37p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract NONE. Order Number 
DE90010381. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

DOE issued a Program Opportunity Notice (PON) on February 
17, 1986, to solicit proposals for conducting cost-shared CCT 
demonstrations. Fifty-one percent were received. This proposed 
Coal Quality Expert Development Project contains the following ac- 
tivities: (1) testing and data gathering, which involves optimization 
of coal quality for combustion in different types of coal-burning utili- 
ties and (2) the development of the Coal Quality Expert, which is a 
computer expert system that can simulate human reasoning in a 
specified area of knowledge. The Expert System for this project will 
be designed to enable coal-burning utilities and industries to select 
the best quality coal in relationship to economics and to federal, 
state, and local environmental requirements. 5 figs. 


33910 (IS-4980) Advanced spectroscopic analysis of coal 
surfaces during beneficiation: Fossil Energy quarterly report, 
October 1, 1988-December 31, 1988. McClelland, J.F.; Oh, J.S. 
Ames Lab., IA (USA). Jan 1989. 8p. Sponsored by U.S. DOE Fos- 
sil Energy. DOE Contract W-7405-ENG-82. Order Number 
DE90011721. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Development work advanced on two new FTIR spectroscopic ap- 
proaches for measuring coal surface oxidation and on-line infrared 
spectra of coal. The former FTIR/UV approach used UV induced 
oxidation to gauge the level of carbonyl forming species present in 
coal. The latter approach is called Transient Infrared Emission 
Spectroscopy (TIRES) and uses pulsed surface heating of coal to 
obtain an emission spectrum which is not distorted by excessive 
self absorption. In FTIR/UV work oven-oxidized coals were ana- 
lyzed after 1, 3, and 6 days of exposure to oxygen at 100°C. 
Spectra of the oven and U induced carbonyl formation overlapped 
but had somewhat different band shapes indicative of some differ- 
ences in the two oxidation processes. A TIRES apparatus was 
constructed using an argon ion laser, rotating sample stage, and 
FTIR spectrometer. A spectrum was measured of Illinois #6 coal 
moving at a velocity of 60 ft/min. which compared favorably with 
photoacoustic spectrum of the same coal. 4 figs. 


33911 (IS-4981) Functional group analysis in coal by *'p 
nmr spectroscopy: Fossil Energy quarterly report, October 1, 
1988—December 31, 1988. Verkade, J.G. Ames Lab., IA (USA). 
Jan 1989. 11p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract W-7405-ENG-82. Order Number DE90011722. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The primary aim of our research is to develop a convenient, 
sensitive, reliable and rapid technique for the qualitative and quan- 
titative analysis of -COOH, -OH, -NH and -SH functionalities in 
coal, on coal surfaces, and in coal-derived materials such as con- 
densates and extracts. Two reagents from a list of eleven were 
selected for the quantitative and qualitative °'P nmr analysis of a 
substantial number of phenols in an Illinois No. 6 low-temperature 
pyrolysis condensate. In the course of our reagent evaluation, a 
promising lead for an improved reagent containing selenium was 
discovered. Preliminary results on the application of our °'P nmr 
tagging technique to a solid carboxylic acid are discussed. 2 refs., 
1 fig., 2 tabs. 





33912 (IS-4982) Analysis for sulfur forms in coal and on 
coal surfaces: Fossil Energy Quarterly report, October 1, 
1988—December 31, 1988. Markuszewski, R.; Chriswell, C.D.; Nor- 
ton, G.A. Ames Lab., IA (USA). Dec 1988. 11p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract W-7405-ENG-82. Order Num- 
ber DE90011723. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep 

A review and critical evaluation of all available literature on the 
determination of sulfur and sulfur forms in coal and on coal and 
pyrite surfaces is being performed. Approximately 200 citations 
through 1984 have been catalogued and reviewed, and approxi- 
mately 100 additional citations since 1984 have been identified. 
Work is nearing completion on the collection and critical evaluation 
of the more recent literature. A few articles requested through the 
interlibrary loan system still need to be received and analyzed, and 
several articles in unusual foreign languages need to be evaluated. 
Methods used for sampling, sample preparation, and analysis of 
sulfur and sulfur forms in samples arising from the spherical oil ag- 
glomeration process have been reviewed. Recommendations are 
being made for assessing the quality of analyses provided by com- 
mercial laboratories, for assuring that preparation procedures do 
not alter sulfur forms in samples, and for determining the ability of 
sampling procedures to obtain representative samples. Several 
concerns about the applicability of the ASTM procedure for the de- 
termination of pyrite sulfur in micronized coal and oil-agglomerated 
samples have been raised. 5 refs., 1 tab. 


33913 (IS-4995) Microcharacterization of coal components 
for beneficiation: Fossil Energy quarterly report, January 1— 
March 31, 1989. Straszheim, W.E.; Markuszewski, R. Ames Lab., 
IA (USA). Jun 1989. 15p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract W-7405-ENG-82. Order Number DE90011715. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

SEM-based automated image analysis (AIA) was used to char- 
acterize the degree of association of mineral particles with the 
organic coal matrix for two western coals before and after float-sink 
separation. Samples of the Williams Fork Q bed and the Hanna 
No. 80 coals were ground to —200 mesh and separated by float- 
sink at 1.6 specific gravity. The analyses were performed on feed, 
float, and sink samples. Results for the Williams Fork samples 
were reported last quarter, and results for the Hanna samples are 
presented in this report. 4 refs., 9 figs., 4 tabs. 


33914 (MP—145) Laboratory methods for testing peat: On- 
tario Peatiand Inventory Project. Riley, J.L. (Ministry of Natural 
Resources, Richmond Hill, ON (Canada)). Ontario Geological 
Survey, Toronto, ON (Canada); Ontario Ministry of Northern Devel- 
opment and Mines, ON (Canada). Mines and Minerals Div. 1989. 
59p. (MICROLOG-90-01874). Available from PC Ontario Northern 
Development and Mines, Communications Services Branch, 56 
Wellesley St W, 2nd Floor, Toronto, ON, CAN M7A 2B7; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada KiA 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

Between 1983 and 1985, 1733 peat samples taken from 341 
peat cores from 154 peatlands across Ontario were analyzed to 
specifications for methodology developed for the Ontario Peatland 
Inventory Project. The analyses included parameters relevant to 
both the energy and horticultural peat characteristics of the materi- 
als. These included peat pH (H2O and CaCl2), cation exchange 
capacity, conductivity, fiber content, moisture content, bulk density, 
absorptive capacity, ash content, volatile matter, net calorific value 
(corrected for N, H, S), C (total and organic), N, H, S, O, Ca, Fe, 
Al, Mg, Mn, P, K, Pb, Cu, Zn, Hg and As. The methods used in 
this project are documented to clarify site data published by the 
Ontario Peatland Inventory Project, and to allow other similar pro- 
jects to compare laboratory results with this data set. The results of 
blind duplicate and blind replicate tests, and standards and blanks, 
are presented as documentation of the accuracy and precision of 
the results, and the practical determination levels achieved by indi- 
vidual methods. Several tests of methods were undertaken to 
investigate modifications of recommended methods, and to clarify 
the relationship between results by the methods indicated and by 
other commonly used techniques to measure the same parame- 
ters. Tests were made of certain aspects of the following methods: 
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cation exchange capacity, conductivity, pH, fiber content, rehydra- 
tion of dried, homogenized peat, ash content, and various 
wet-ashing and dry-ashing dissolution techniques preparatory to 
multielement inductively coupled argon plasma spectrometry. 40 
refs., 9 figs., 13 tabs. 


33915 Analysis of the Argonne premium coal samples by 
thermogravimetric Fourier transform infrared spectroscopy. 
Solomon, P.R. (Advanced Fuel Research, Inc., Hartford, CT 
(USA)); Serio, M.A.; Carangelo, R.M.; Bassilakis, R.; Gravel, D.; 
Baillargeon, M.; Baudais, F.; Vail, G. Energy and Fuels (USA), 
4(3): 319-333 (May-Jun 1990). DOE Contract AC21-86MC23075. 

The authors have developed a TG-FTIR instrument that com- 
bines thermogravimetric analysis (TGA) with evolved product 
analysis by Fourier transform infrared (FT-IR) spectroscopy. FT-IR 
analysis of evolved products has advantages over mass spec- 
troscopy in allowing analysis of very heavy products and over gas 
chromatography in speed. This paper describes the most recent 
improvements in the apparatus and presents its application in char- 
acterizing the Argonne premium coal samples. The TG-FTIR 
apparatus for pyrolysis, oxidation of pyrolysis products, and oxida- 
tion of the sample is described. To analyze coal, a sequence of 
drying, pyrolysis, and combustion is employed to obtain proximate 
analysis, volatile composition, volatile kinetics, and relative char re- 
activity. Pyrolysis results are presented for the eight Argonne coals, 
several demineralized coals, and two oxidized samples of Pitts- 
burgh Seam coal. 


33916 Paraftfinic materials in coals. Stock, L.M. (Univ. of 
Chicago, IL (USA)); Wang, Shih-Hsien. Energy and Fuels (USA), 
4(3): 335-336 (May-Jun 1990). DOE Contract W-31-109-ENG-38. 

Linear hydrocarbons are present in coal extracts and are fre- 
quently obtaine in thermal reactions. Alkanes can originate in 
several ways. Their origins are closely associated with the mobile 
phase of coal concept. Unfortunately, major confusion can result 
when the strategy used for the detection of an unbonded alkane 
approaches the severity required for thermal degradation of a 
bonded derivative. This problem is compounded when nonquantita- 
tive analytical methods are used. To examine this issue in a new 
way, they carried out experiments in which the thermal reactions 
that decompose the macromolecular molecule are performed in a 
deuterium-rich environment. 
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Refer also to citation(s) 33864, 33880, 33882, 33883, 33892, 
33938, 34319, 34320, 34323, 34324, 34325, 34326, 34327, 34328, 
34329, 34587, 35170, 35186, 35210 


33917 (DOE/FE-0161P) Comprehensive Report to 
Congress Clean Coal Technology Program: Demonstration of 
selective catalytic reduction (SCR) technology for the control 
of nitrogen oxide (NOsub x) emissions from high-sulfur-coal- 
fired boilers. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (USA). Office of Clean Coal Technology. Apr 
1990. 40p. Sponsored by U.S. DOE Fossil Energy. Order Number 
DE90010360. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

In December 1987, Public Law No. 100-202 as amended by 
Public Law No. 100-446, provided $575 million to conduct cost- 
shared Innovative Clean Coal Technology (ICCT) projects to 
demonstrate emerging clean coal technologies that are capable of 
retrofitting or repowering existing facilities. A Program Opportunity 
Notice (PON) was issued by the Department of Energy (DOE) in 
February 1988, soliciting proposals to demonstrate technologies 
that were capable of being commercialized in the 1990s, more cost 
effective than current technologies, and capable of achieving signif- 
icant reduction of sulfur dioxide (SO2) and/or nitrogen oxides (NOx) 
emissions from existing coal burning facilities, particularly those 
that contribute to transboundary and interstate pollution. One of the 
proposals selected for funding is the project proposed by Southern 
Company Services (SCS) to demonstrate the Selective Catalytic 
Reduction (SCR) Process that will remove nitrogen oxides (NO,) 
from the flue gas of boilers that burn US high-sulfur coal. This 
technology consists of injecting ammonia (NH3) into the flue gas 
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and passing it through a catalyst bed where the NO, and NH3 
react to form nitrogen and water vapor. The process is briefly de- 
scribed. 7 figs., 1 tab. 


33918 (DOE/METC—90/4099) Evaluating the performance of 
ceramic candle filters in a hot particulate-laden stream. Zeh, 
C.M.; Chiang, T.K.; Ayers, W.J. Department of Energy, Morgan- 
town, WV (USA). Morgantown Energy Research Center. May 1990. 
59p. Sponsored by U.S. DOE Fossil Energy. DOE Contract NONE. 
Order Number DE90000483. Available from NTIS, PC AO04/MF A01 
- OSTI; GPO Dep. 

A series of tests was conducted to evaluate the performance of 
ceramic candle filters at elevated temperatures and pressures 
using the hot product of a combustion stream, laden with resus- 
pended particulate, from a bench-scale pressurized entrained 
combustor. Four tests using 1 m length, grade 50/10, silicon car- 
bide candle filters from Industrial Filter and Pump (IF&P) were 
evaluated at three face velocities with two cleaning techniques. 
Tests 1, 2, and 3 were operated at nominally 1.550°F, 8.5 atm, 
with particulate loadings of 775 to 840-ppMw. Test 4 was operated 
at 1,370°F, 9.9 atm, with a 838-ppMw particulate loading. Gas flow 
rates for Tests 1, 2, 3, and 4 were nominally 43, 68, 68, and 27 
actual cubic feet per minute (acfm), respectively. During steady op- 
erating conditions, the specific resistance coefficient (Kz) for each 
of the four tests was within the range of 16 to 22 in. H2O-ft-min/Ib. 
Candle filter permeability varied with face velocity and cleaning 
technique used. Permeability decreased with increasing face veloc- 
ity when temperature and pressure were held constant, and 
increased with off-line versus on-line cleaning when face velocity 
was held constant. 6 refs., 32 figs., 10 tabs. 


33919 (ETY—25/1989) Utilization of peat ash for road and 


street construction. Vitikka, A. (Ekono, Helsinki (Finland)). Finnish 
Energy Economy Association, Helsinki (Finland). 1989. 80p. (in 
Finnish). Order Number DE90796197. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

The main goal of the project was to evaluate ways of reducing 


the operating costs of peat-fired power plants by developing the 
use of peat fly ash in road and street construction. The peat ash 
handling costs of a typical peat-fired power plant are on average 
FIM 40/m® if peat must be transported to a general damping area 
at the distance of about 20 km. The annual costs are FIM 0.6-0.8 
million. During the project Finland's first roads and streets of peat 
fly ash were made in Oulu, Kuopio and Tampere. On the basis of 
the experimental building it was calculated that at least half of the 
annual peat fly ash generation could be used after careful planning 
for road and street construction provided that the peat ash useer 
would transport the peat fly ash to the construction site. In this 
case the annual operating costs of the power plant would decrease 
by FIM 0.3-0.4 million. Peat ash construction requires regular coop- 
eration between road and street builders and power plants and 
more detailed planning compared with conventional construction. 
Peat has to be stored on the construction site or in its immediate 
vicinity, because the demand for material is great and peat is pro- 
duced too slowly for the need of road construction. Peat has to be 
moistened as evenly as possible to 20-30% at the plant, because it 
is not possible to increase the water content essentially on the 
construction site. Because of the characteristics of peat fly ash 
rains slow down peat ash construction more than conventional con- 
struction. Experimental construction showed that it is possible to 
build a road of peat fly ash with conventional equipment. The per- 
formance is lower than when building with usual material, which is, 
for instance, due to the fact that fly ash structures have to be built 
layer by layer. The use of filter cloth on the ash layer is necessary, 
at least in humid conditions. 


33920 (lIEACR-22) FGD installations on coal-fired plants. 
Vernon, J.L.; Soud, H.N. IEA Coal Research, London (UK). Apr 
1990. 85p. Available from IEA Coal Research, London (UK). 

As controls over sulphur dioxide emissions have become pro- 
gressively more stringent during the 1980s, an increasing number 
of coal-fired plants have been fitted with flue gas desulphurisation 
(FGD) installations to comply with the regulations and limits im- 
posed in a growing number of countries. This review is a 
compilation of data, gathered from around the world, on FGD in- 
Stallations on conventional coal-fired units. The information has 
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been taken from the IEA Coal Research FGD installations data- 
base. The database contains details of over 500 FGD installations 
worldwide. The tables extracted from the database for this report 
are broken down by the type of process and the sorbent used in 
each installation. The report shows that the most widely used FGD 
systems are wet scrubbers using a calcium-based sorbent. Initially 
most such systems produced non-usable residues but increasingly 
processes that produce the saleable by-product gypsum are 
favoured. Spray dry scrubbers and sorbent injection installations 
are growing in use in the USA and Europe, especially on small 
units, although their non-usable residues may hinder future expan- 
sion. Despite their potentially high-value by-products, regenerable 
processes have achieved only limited use. New FGD processes, 
especially those combining SO. and NO, removal, are continually 
being developed. However, experience indicates that only a small 
proportion of these technologies will achieve widespread commer- 
cial use. 30 refs., 10 figs., 63 tabs. 


33921 (PB-90-187261/XAB) Verification of simplified proce- 
dures for site-specific SO. and NOx control cost estimates. 
Final report, March 1988-May 1989. Emmel, T.E.; Maibodi, M. 
Radian Corp., Research Triangle Park, NC (USA). Feb 1990. 192p. 
Available from NTIS, PC AO9/MF A01. 

The report documents results of an evaluation to verify the accu- 
racy of simplified procedures for estimating sulfur dioxide (SO2) 
and nitrogen oxides (NOx) retrofit control costs and performance 
for 200 SO2-emitting coal-fired power plants in the 31-state eastern 
region. Initially, detailed retrofit studies were conducted for 12 coal- 
fired plants in Ohio, Kentucky, and the Tennessee Valley Authority 
system. Because detailed studies are expensive and time- 
consuming, results from the 12-plant study were used to develop 
simplified procedures which require less time, data, and prepara- 
tion effort. The evaluation compared the costs for a number of 
plants estimated using the simplified procedures to costs estimated 
using detailed procedures, actual retrofit costs, and more detailed 
cost estimates provided by utility companies. Based on the evalua- 
tion, recommendations for changes to the simplified procedures 
were developed. Control technologies addressed in the report are 
conventional lime/limestone flue gas desulfurization, lime spray dry- 
ing, furnace sorbent injection, duct spray drying, coal switching, 
physical coal cleaning, and selective catalytic reduction. In general, 
it was found that the simplified procedures can be used to gener- 
ate improved cost performance estimates based on generally 
available information. 


33922 (PB—90-200247/XAB) Characterization and disposal 
of coal-gasification waste products: Phase 1 - program design. 
Magee, R.A.; Faist, M.B.; Barrs, T.W. Radian Corp., Austin, TX 
(USA). 7 Jan 1987. 275p. Available from NTIS, PC A12/MF A02. 

See also PB-87-215984. 

A five-year research plan for characterization of solid wastes 
from coal gasification was developed for the Gas Research Insti- 
tute. Regulatory and legal liabilities associated with solid waste 
disposal are reviewed. The state-of-knowledge in characterization 
of coal-gasification solid wastes and prediction of environmental 
impacts from disposal of those wastes is discussed with an exten- 
sive supporting bibliography. The research plan consists of 
thirty-five individual work packages distributed among eight work 
areas. The eight work areas correspond to the major transforma- 
tion steps in the production and disposal of solid wastes and the 
mobilization of waste components in the environment. 


33923 (PB—90-865601/XAB) Flue-gas desulfurization. Jan- 
uary 1970-March 1986 (A Bibliography from the COMPENDEX 
data base). Report for January 1970-March 1986. National Tech- 
nical Information Service, Springfield, VA (USA). Apr 1990. 225p. 
Available from NTISPC NO1/MF N01. 

See also PB—90-865619. 

This bibliography contains citations concerning flue gas desulfur- 
ization (FGD) process design, evaluation, economic analysis, and 
application in power generation facilities. FGD system design, op- 
eration, assessment, maintenance, and failure due to corrosion are 
discussed. Chemical reactions in FGD systems and sulfur dioxide 
use from flue gas recovery are considered. (This updated bibliogra- 
phy contains 307 citations, none of which are new entries to the 
previous edition.) 





33924 (PB-90-865619/XAB) Flue-gas desulfurization. April 
1986-January 1990 (A Bibliography from the COMPENDEX 
data base). Report for April 1986-January 1990. National Techni- 
cal Information Service, Springfield, VA (USA). Apr 1990. 103p. 
Available from NTISPC NO1/MF NO1. 

Supersedes PB-86-861622. See also PB-90-865601. 

This bibliography contains citations concerning flue gas desulfur- 
ization (FGD) process design, evaluation, economic analysis, and 
application in power generation facilities. FGD system design, op- 
eration, assessment, maintenance, and failure due to corrosion are 
discussed. Chemical reactions in FGD systems and sulfur dioxide 
use from flue gas recovery are considered. (This updated bibliogra- 
phy contains 203 citations, all of which are new entries to the 
previous edition.) 


33925 (TRRL-RR-97) An evaluation of unburnt colliery 
shale as fill for reinforced earth structures. West, G.; O'Reilly, 
M.P. Transport and Road Research Lab., Crowthorne (UK). 1986. 
16p. Available from Transport and Road Research Laboratory, 
Crowthorne (UK). 

The British National Coal Board, in seeking further outlets for us- 
ing unburnt colliery shale, have considered that it could be a 
suitable fill material for reinforced earth structures although the 
Department of Transport regard it as being unsuitable for this par- 
ticular purpose. The Report reviews the situation and identifies five 
areas of concern, these are: the effects of acidity from sulphates 
and chlorides; swelling; heating; variability; and construction in wet 
weather. It is concluded that unburnt colliery shale should remain 
on the list of materials that are unsuitable for use in reinforced 
earth structures and that shale and mudstone should also be re- 
garded as unsuitable. Attention is drawn to some of the problems 
that can arise from the use of pyrite-bearing shale and mudstone 
in general road construction. 50 refs., 5 figs., 3 tabs., 4 plates. 
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Refer also to citation(s) 33953, 34330, 34589, 35743, 35767, 
35818, 35819, 35820, 35828, 35838, 35882, 35911 


33926 (EPRI-EN-6532) Environmental performance as- 
sessment of coal ash use sites: Little Canada structural ash 
fill: Final report. Rehage, J.A. (Radian Corp., Austin, TX (USA)); 
Holcombe, L.J. Electric Power Research Inst., Palo Alto, CA 
(USA); Radian Corp., Austin, TX (USA). ¢c May 1990. 204p. Spon- 
sored by Electric Power Research Institute. Available from 
Research Reports Center, Box 504890, Palo Alto, CA 94303. 

In 1987, EPRI initiated the Waste Use Environmental Effects 
Study (RP-2796) project, aimed at evaluating the long-term 
changes in soils, vegetation, and groundwater quality around ash 
embankments, structural fills, road beds, and soil amendment ar- 
eas where coal combustion residues have been utilized. As part of 
the initial (Phase 1) research, field investigations were conducted 
at a structural ash fill in Little Canada, Minnesota. The site con- 
tained about 39,000 cubic meters of Type C coal ash from nearby 
coal-fired electrical generating stations owned by Northern States 
Power Company. Field investigations conducted in 1987 and 1988 
included installation of 30 groundwater monitoring wells, 12 porous 
cup lysimeters, and two glass-brick lysimeters and sample collec- 
tion on two occasions. Groundwater, soils, and vegetation samples 
were also collected. Results are discussed. 57 refs., 23 figs., 15 
tabs. 


33927 (PB-90-181876/XAB) Simulation of rainfall-runoff re- 
sponse in mined and unmined watersheds in coal areas of 
West Virginia. Puente, C.; Atkins, J.T. Geological Survey, Reston, 
VA (USA). Water Resources Div. 1989. 56p. Available from NTIS, 
PC AO4/MF A01. 

Also available from Supt. of Docs.; Library of Congress catalog 
card No. 87-600216. Color illustrations reproduced in black and 
white. 

The objectives of the study were to calibrate and verify the U.S. 
Geological Survey's Precipitation-Runoff Modeling System for sim- 
ulating streamflow under various climatic and land-use conditions, 
and apply the model under various hypothetical mining conditions 
to predict possible hydrologic consequences for streamflow. This is 
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the first step in providing to the U.S. Bureau of Land Management 
a technique for describing ‘the hydrology of ungaged areas and a 
means for predicting the effects of coal mining on the hydrologic 
system of basins in the coal areas of West Virginia. 


33928 (PB-90-191503/XAB) Premining prediction of acid 
drainage potential for surface coal mines in northern West Vir- 
ginia. Technical completion report. dePretoro, R.S.; Rauch, H.W. 
West Virginia Univ., Morgantown, WV (USA). Water Research Inst. 
1986. 128p. Available from NTIS, PC AO7/MF A01. 

Premining prediction of postmining drainage quality is required by 
law. In the study postmining drainage geochemistry of 75 surface 
coal mines in Monongalia and Preston Counties was measured and 
compared to lithologic, rock, and groundwater geochemical and 
hydrogeologic parameters. Postmining drainage chemistry is signifi- 
cantly dependent on coal overburden lithology. Both total and net 
neutralization potentials of overburden are directly related to net al- 
kalinity of mine drainage. Total sulfur in overburden bears very little 
relation to drainage quality and mines with extremely low sulfur 
overburden can produce acid if they lack neutralizing minerals. 
Mines with the final highwall structurally updip of the backfill usu- 
ally produce drainage or poorer quality than the opposite situation. 
Surface mining of old underground workings does not significantly 
improve drainage quality, and such surface mines have poorer 
quality drainage than average. The highest sulfate, alkalinity and 
acidity concentrations are found in watersheds with highest per- 
centages of their areas mined. Reclaimed and unreclaimed surface 
mines produce anomalously high drainage alkalinity in small zones 
in the Upper Freeport coal field of Preston County. The zones have 
anomalously high percentages of paleoenvironmentally deposited 
shale as opposed to sandstone in the overburden. Paleoenviron- 
mental mapping and analysis can be used to aid regional and 
individual premining predictions of postmining drainage chemistry. 


33929 (PB-90-194259/XAB) Evaluation of available vegete- 
tion data and sampling procedures for pre- and post-mining 
vegetation assessment in North Dakota. Part 2. Yield and com- 
position of vegetation on North Dakota soil series and 
rangeland sites. Van Dyne, G.M.; Hollingsworth, R.L.; Nicholson, 
S.A. North Dakota Public Service Commission, Bismarck, ND 
(USA). 6 Aug 1984. 204p. Available from NTIS, PC A10. 

See also PB-90-167685. Portions of this document are not fully 
legible. 

The Surface Mining Control and Reclamation Act of 1977 (SM- 
CRA), P.L. 95-87, 30 U.S.C. 1201 et seq., requires that land 
disturbed by surface coal mining in the United States be restored 
to prior conditions in terms of selected vegetational attributes. The 
purpose of the report is to assess, from a technical standpoint, the 
extent, validity and accuracy of available, relevant information on 
cropland (including hayland) productivity (herein actually yield) and 
rangeland productivity, i.e. yield, cover, and composition in North 
Dakota, for use as standards to measure success of vegetative 
restoration on surface coal mined lands pursuant to SMCRA and 
North Dakota law. 


33930 (PB-90-194267/XAB) Evaluation of available vegete- 
tion data and sampling procedures for the development of 
guidelines for pre- and post-mining vegetation assessment in 
North Dakota. Part 3. Measurement of standing-crop dynamics 
and production of western North Dakota plant communities. 
Van Dyne, G.M.; Van Dyne, D.M.; Nicholson, S.A.; Wali, M.K. 
North Dakota Public Service Commission, Bismarck, ND (USA). 
1984. 270p. Available from NTIS, PC A12. 

See also Part 2, PB-90-194259. Portions of this document are 
not fully legible. 

The North Dakota surface mining control statute, N.D.C.C. 38- 
14.1-24 (17) requires that mined lands designated for postmining 
agricultural purposes be restored to productivity levels equal to or 
greater than those obtained on nonmined agricultural lands of simi- 
lar soil types in the surrounding area. For lands to be rehabilitated 
to native grasslands, the statute requires restoration to productivity 
levels at least equal to those of the natural vegetation of the area. 
The purpose of the report was to evaluate selected harvest method 
approaches for estimating aboveground production. These meth- 
ods are: To determine peak aboveground biomass, i.e. total peak 
yield, by harvesting, i.e. clipping, once or more per growing season 
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to determine the best time of actual maximum biomass production; 
and To determine total amounts of aboveground production by 
summing peak biomasses of species or species groups. 


33931 (PB-90-195249/XAB) Review of atmospheric disper- 
sion modeling procedures for surface coal mines. Draft report. 
PEDCo-Environmental, Inc., Kansas City, MO (USA). Jul 1979. 
99p. Available from NTIS, PC AO5/MF A01. 

The first section presents a brief overview of the purpose of the 
report, the nature of surface mining, and the nature of particulate 
emissions from mining operations. The remainder of the report 
presents detailed information on each of the following subjects: 
Diffusion models (Gaussian plume models) that have recently been 
used to assess the air quality impact of surface mines, special 
problems associated with modeling at surface mines, techniques 
that have been developed in order to resolve these problems, rec- 
ommendations as to which of the currently available models and 
special techniques should be used, and recommendations as to 
improvements in modeling techniques and inputs that are neces- 
sary in order to improve the quality of model predictions at surface 
mines. 


33932 (PB—-90-195306/XAB) Effectiveness of OSM regula- 
tions in preventing ground-water contamination from coal 
waste plies. Literature review and analysis. Interim report. 
PEDCo-Environmental, Inc., Cincinnati, OH (USA). 1990. 37p. 
Available from NTIS, PC A03/MF A01. 

The literature review/analysis identifies past and ongoing efforts 
related to the impact of coal waste piles on ground water quality. 
Of the relatively large number of abstracts received, only a small 
fraction are directly related to ground water impacts caused by coal 
waste disposal. Results and conclusions of research efforts re- 
ported in the pertinent citations are summarized in the abstracts 
included. The review will also identify those constituents and prop- 
erties of coal waste most likely to impact ground water quality that 
should be measured during monitoring activities. 


33933 (PB—90-196395/XAB) Diamond Chultna Coal Project. 
Final Environmental impact Statement. Volume 1. Final report. 
Environmental Protection Agency, Seattle, WA (USA). Feb 1990. 
531p. (EPA-910/9-89/011-VOL-1). Available from NTIS, PC 
A23/MF A03. 

See also PB-88-231576, and Volume 2, PB—90-196403. 

The final Environmental Impact Statement (EIS) for the Diamond 
Chuitna Coal Project was prepared pursuant to the National 
Environmental Policy Act. The actions to be considered are the ap- 
provals of federal permits for the proposed project located on the 
west side of Cook Inlet in south central Alaska. The project would 
consist of a surface coal! mine, haul road, a coal conveyor loading 
to a port facility on Cook Inlet, dock facilities, and other ancillary fa- 
cilities. Three action alternatives and a No Action Alternative are 
discussed in detail. Rationale for eliminating various options are 
given. The preferred alternative would include construction of a 
port site at Ladd, an eastern transportation corridor, development 
of a housing facility at Lone Creek, and a conveyor system which 
would parallel the haul road and transport coal to the port site. The 
impacts of the proposed project are considered in terms of vegeta- 
tion, fish, wildlife, wetlands, water quality and hydrology (both 
surface and subsurface), physical and chemical oceanography, air 
quality, visual resources, cultural resources, subsistence, socioeco- 
nomics, recreation, technical feasibility and future uses of facilities. 
The Final EIS includes responses to comments on the Draft EIS 
and revisions to the Draft EIS. The Final ElS was distributed for a 
30-day review period. 


33934 (PB—90-196403/XAB) Diamond Chultna Coal Project: 
Final Environmental Impact Statement. Volume 2. Appendices. 
Environmental Protection Agency, Seattle, WA (USA). Feb 1990. 
237p. (EPA-910/9-89/011-VOL-2). Available from NTIS, PC 
A11/MF A02. 

See also PB-88-231576, and Volume 1, PB—90-196395. 

Volume 2 of the 2-volume series contains the appendices that 
discuss the indexes, terrestrial habitat evaluation, U.S. Fish and 
Wildlife Service mitigation statement, proposed final NPDES 
permits, air quality emissions calculations, and procedures for wet- 
lands protection-statement of findings. 
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33935 (PB-90-197690/XAB) Effectiveness of OSM regula- 
tions in preventing ground-water contamination from coal 
waste piles. Final report. PEDCo-Environmental, Inc., Cincinnati, 
OH (USA). Feb 1983. 30p. Available from NTIS, PC A03/MF A01. 

The report describes the methodology and results of the site se- 
lection effort for studying the effectiveness of Office of Surface 
Mining regulations in preventing groundwater contamination from 
coal waste piles. It then lists criteria used to select two of the ten 
candidate sites for actual groundwater monitoring. 


33936 (PB-90-202789/XAB) Demonstration of Cross-Ridge 
Mountaintop Mining (semi-annual progress report). Skelly and 
Loy, Harrisburg, PA (USA). Nov 1981. 189p. Available from NTIS, 
PC AOS/MF A01. 

The report demonstrates the Cross-Ridge Mountaintop Mining 
Technique. The ultimate objective of the demonstration is to obtain 
field documentation of environmental effects and to determine the 
economic and operational feasibility of Cross-Ridge Mountaintop 
Mining. 


33937 (PB-90-865023/XAB) Coal mine wastes. July 1970- 
March 1990 (A Bibliography from the NTIS data base). Report 
for July 1970-March 1990. National Technical Information Service, 
Springfield, VA (USA). Apr 1990. 163p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-85-859676. 

This bibliography contains citations concerning the characteriza- 
tion, environmental aspects, and engineering studies of coal mining 
refuse. Topics include disposal strategies, materials usage, and 
revegetation and reclamation programs. Appropriate legislation, 
and surveys performed at specific mining sites are also presented. 
Water pollution aspects of coal wastes are not covered in this re- 
port. (This updated bibliography contains 298 citations, 37 of which 
are new entries to the previous edition.) 


33938 Environmental aspects of advanced energy conver- 
sion technologies. Volume 5. Bedick, R.C. (U.S. Department of 
Energy, Morgantown, WV (US)); Hargis, R.A. 16p. Air Pollution 
Control Assoc., Pittsburgh, PA (USA) (1988). (CONF-880679-: 81. 
annual meeting of Air Pollution Control Association, Dallas, TX 
(USA), 19-24 Jun 1988). 

Report 88-85.2. 

The U.S. Department of Energy (DOE) recently signed coopera- 
tive agreements with several organizations to provide Government 
funding for industry projects that demonstrate innovative, coal-use 
technologies. In February 1987, an agreement was signed with the 
Ohio Power Company to demonstrate the operation of a nominal 
70-megawatt electric (MWe) pressurized fluidized-bed combustion 
(PFBC) combined-cycle system. This project is known as the Tidd 
PFBC Demonstration Project and is being implemented by Ameri- 
can Electric Power. In January 1988, an agreement was signed 
with the M. W. Kellogg Company/Bechtel Development Company 
to demonstrate a nominal 64-MWe integrated gasification 
combined-cycle (IGCC) system known as the Appalachian Project. 
Both of these systems offer significant environmental, efficiency, 
and cost advantages as compared to pulverized coal (PC) plants 
with flue gas desulfurization (FGD) equipment. 


33939 The importance of public awareness. Wampler, J.A. 
(US Dept. of Energy, Washington, DC (US)). pp. 145-152 of Coal 
mining technology, economics and policy 1989. American Mining 
Congress, Washington, DC (USA) (1989). (CONF-8906237—: Coal 
mining technology, economics and policy 1989, Pittsburgh, PA 
(USA), 19-21 Jun 1989). 

The author discusses the importance of public communication for 
the energy industry. The focus of this paper is on coal. The per- 
ceptions of the American public regarding the coal industry are 
analyzed in detail, including pollution concerns and the problem of 
the public's lack of confidence in the industry. 
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33940 


(MP-—144) Peat and peatland resources of north- 
Onteri Riley, J.L. (Mining of Natural Resources, 





Richmond Hill, ON (Canada)); Michaud, L. Ontario Geological 
Survey, Toronto, ON (Canada); Ontario Ministry of Northern Devel- 
opment and Mines, ON (Canada). Mines and Minerals Div. 1989. 
175p. (MICROLOG-90-01899). Available from PC Ontario Northern 
Development and Mines, Communications Services Branch, 56 
Wellesley St W, 2nd Floor, Toronto, ON, CAN M7A 2B7; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

The peatland resources of northwestern Ontario were investi- 
gated as part of the Peatland Inventory Project of the Ontario 
Geological Survey (1982-1985). Data from six study areas (Rainy 
River, Dryden-Lac Seul, Sioux Lookout, Ignace, Armstrong and 
Longlac-Nakina) are presented in a comparative manner, and are 
integrated to provide a regional overview of the resource. The 
methods used for the peatland inventory ranged from on-site 
detailed mapping and sampling to regional satellite imagery inter- 
pretation. Laboratory analyses on the physical and chemical 
properties of the peat were also undertaken for 650 samples. Of 
the 1400 peatlands greater in size that 100 hectares (ha) which 
were identified in the region, 145 were surveyed. This report, 
therefore, represents the survey of the 72 600 ha of peatland con- 
taining an estimated 1.53 billion m® of in-situ peat. The total 
peatland area in the region is estimated at 700,000 ha, 43% of 
which is classified as conifer swamp. Bogs and fens, which offer a 
higher potential for peat exploitation, cover an estimated 260,000 
ha and contain approximately 6,850,000 m° of peat. Laboratory 
analyses indicate that 39% of the peat samples met the fuel-grade 
criteria and 32% represented peat with good horicultural potential. 
286 refs., 20 figs., 11 tabs. 


33941 (PB—90-198755/XAB) Baseline study of ground-water 
movement and chemistry in the Carbondale Group of Daviess, 
Pike and Gibson Counties, Indiana. Final report. Krothe, N.C. 
Indiana Univ., Bloomington, IN (USA). Dept. of Geology. 1990. 
143p. Available from NTIS, PC AO7/MF A01. 

The primary purpose of the study was to provide information 
which will aid in the establishment of baseline hydrologic conditions 
in the Pennsylvanian Carbondale Group, a sequence of rock con- 
taining the great majority of Indiana’s coal reserves. The specific 
objectives were: the collection of baseline water level data and wa- 
ter chemistry data from existing wells; the determination of local 
and regional ground-water flow patterns; the determination of major 
chemical processes influencing ground-water chemistry; the analy- 
sis of detectable variations in the chemical data as an indication of 
natural variations within ground waters of the Carbondale Group. 


33942 (STEV-TORV-90-3) Evaluation of digital radar pro- 
files In peat. Jonsson, Peter (Lund Univ., Lund (SE). Dept. of 
Engineering Geology). Statens Energiverk, Stockholm (Sweden); 
Lund Univ. (Sweden). Dept. of Engineering Geology. 1989. 120p. 
Project STEV-216-052. (LUTVDG-TVTG—3022-1-51-1989). Order 
Number DE90796226. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

During the project, good methods for signal processing of radar 
signals captured in peat have been developed. An operative sys- 
tem for production of digitally processed profiles exists. Also, 
methods for display and handling of the digital profiles have been 
developed. The program system facilitates further development of 
tailor made signal processing operations, in that it consists of sev- 
eral basic operations, applicable in any order on the digital data 
from the peat profile. Several programs to present the computer 
enhanced profile have been constructed, making it possible to dis- 
play the image on a computer screen, or print it on the line scan 
recorder used as the standard radar system printer. The geological 
survey step has not been completed. In order to approach the 
main goal of the project, a simpler attempt to perform automatic 
classification of the peat profile, has been made. This attempt 
implements traditional statistical methods instead of artificial intelli- 
gence. The results of this classification of the peat profiles are not 
encouraging, due to the nature of the data. The first order statisti- 
cal properties tested, local mean and standard deviation, are not 
sufficient to separate the radar profile into sections. (16 refs.). 
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33943 (OPTIMITURVE—4) OPTIMITURVE research pro- 
gramme, seminar 2 for research scientists. Alakangas, E. (ed.). 
Valtion Teknillinen Tutkimuskeskus, Jyvaeskylae (Finland). 
Polttoaine- ja Polttotekniikan Lab. Dec 1989. 94p. (In Finnish). 
Project KTM-275/881/87. (CONF-8906331-: 2. seminar for the 
research scientists of the OPTIMITURVE research programme, Jy- 
vaeskylae (Finland), 9 Jun 1989). Order Number DE90796149. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

OPTIMITURVE research program. 

This publication consists of the papers and over head t:ans- 
parencies presented in the seminar 9.6.1989. The results of the 
projects in the OPTIMITURVE research programme were pre- 
sented. Each paper has a list of references of the publications 
related to research reports and articles. 


33944 (OPTIMITURVE-8) Technical and economical evalu- 
ation of a milled peat production chain. Ahonen, M.; Leinonen, 
A.; Asplund, D. Valtion Teknillinen Tutkimuskeskus, Jyvaeskylae 
(Finland). Polttoaine- ja Polttotekniikan Lab. Nov 1989. 52p. (In 
Finnish). Project KTM-275/881/87. Order Number DE90796150. 
Availabie from NTIS (US Sales Only), PC A04/MF A01. 

OPTIMITURVE research program. 

The aim of this study was to carry off a systematic technical- 
economic study concerning various steps in peat production chain. 
In this report the present situation of various step, their performing, 
costs and effects on the whole production chain is described. Fi- 
nally the main objects of further development and their effects on 
costs of every step and on costs of the whole chain are reviewed. 
In this research the estimated of costs are calculated using a PC- 
programme made in Technical Research Centre of Finland, Fuel 
and Combustion Laboratory. The main possibilities of development, 
according the results of this research are in following steps: 
milling, peat drying, ridging and scheduling of working steps. It is 
possible to increase peat production nearly 300% by development 
of these steps. 


33945 (OPTIMITURVE-—11) The effect of the rotation speed 
of the cutting disc and of the macerator on the capacity and 
the power demand of the sod peat machine. Toivonen, H.; 
Erkkilae, A.; Leinonen, A. Technical Research Centre of Finland, 
Jyvaeskylae (Finland). Combustion and Thermal Engineering Lab. 
Jan 1990. 50p. (in Finnish). Project KTM-275/881/87. Order Num- 
ber DE90796151. Available from NTIS (US Sales Only), PC 
AO3/MF A01. 

The effects of the number of revolutions per minute of the cur- 
ring disc and the macerator of a sod peat machine, and the driving 
speed on the yield and power demand of the machine are studied 
in this report. In addition, the possibility of finding optimal operation 
parameters for certain production field was studied. A test sod peat 
machine of the Combustion and Thermal Engineering Laboratory of 
the Technical Research Centre of Finland (VTT) was used in the 
research. The yield of the test machine was compared with theo- 
retical values, calculated on the basis of screw conveyor and 
extruder theories. The r.p.m. areas, on which good ield and good 
values of power demand could be reached, were estimated both 
for cutting disc and screw macerator. According to the measure- 
ments, it is possible to save energy needed for cutting of sod with 
suitable combinations of driving parameters. The best yield was 
13.6 tons dry matter/h and the lowest energy demand 4.3 kWh/ton 
dry matter. However, the results of this research may not be gen- 
eralized to be suitable for other production fields and other kinds of 
cutting discs, except those used in this research. 


33946 (OPTIMITURVE-13) Monitoring of peat production 
in the summer 1988. Ahonen, M.; Poyhoenen, P. Technical Re- 
search Centre of Finland, Jyvaeskylae (Finland). Combustion and 
Thermal Engineering Lab. Jan 1990. 34p. (In Finnish). Project 
KTM-275/881/87. Order Number DE90796152. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

OPTIMITURVE research program. 

The effects of certain production parameters on the seasonal 
yield in peat production were studied in this research carried out 
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during the summer 1988. Though the objects of this research were 
quite few, the results have shown that they represent the peat 
production in the whole Finland quite well, and the results are com- 
parable to each other, especially in observation of weather 
conditions, amounts of evaporation, and the production parame- 
ters. The results of this research have shown that, on those areas 
where the peat layers were most homogenous and the average of 
the grain size in peat layers was largest, the yield was up to 40% 
higher than the average yield of other production fields. Hence, 
much attention should be paid to quality of produced milled layer, 
and to production of milled layer which is as homogenous as pos- 
sible, then also the drying properties of peat would be the best. 
The effect of scheduling of different working faces was noticed to 
be of high importance in peat production. This was seen especially 
in sod peat production, where the yield variation was up to 20%, 
when the variation of moisture content of the sod was about 30%. 


33947 (OPTIMITURVE-15) Alternatives of the rain waming 
system for peat production; a preliminary study. Karjalainen, T. 
(Oulu Univ. (Finland). Research Inst. of Northern Finland); 
Kiukaanniemi, E. Technical Research Centre of Finland, Jyvaesky- 
lae (Finland). Combustion and Thermal Engineering Lab. 1990. 
30p. (in Finnish). KTM-275/881/87. Order Number DE90796162. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

OPTIMITURVE research program. 

In addition to the present probability based weather forecasts, it 
is necessary in peat production to obtain real-time information of 
the rain as well. It is possible to obtain inevitable profits in peat 
production control by using a real-time rain warning system. The 
profits of the contractors have been estimated to be 30 FiWha/a 
and those of the peat producing company 300 FiM/ha/a. The profit 
level is limited by the ridging capacity of the present machinery. 
The level of the profits could be increased by dimensioning the 
machine capacity so that in comparison to normal situation, more 
ridging machines could be used after the rain warning. The experi- 
ence has shown that a radar based rain warning system would be 
the best. The annual costs of a rain warning system largely de- 
pend on that, whether the rain warning is given as a part of the 
entire production control system or if additional personne! is 
needed to hold up the rain warning system. The hiring of additional 
personnel is normally used, when the rain detection radar serves 
several bog areas. Typical costs of a rain warning system at the 
level of a peat production area are around 70 000 FIM and hence 
e.g. on the 2500 ha Piipsanneva production area, the profits ob- 
tained would be many times those of the cost of the system. The 
annual feasibility costs of a small sized radar system, used as a 
tool in direct production control are about 20 000 FIM. 


33948 (PB-90-178054/XAB) Surface mining and the natural 
environment: Blasting. Clar, M.L.; Ward, J.M. Interstate Mining 
Compact Commission, Lexington, KY (USA). Mar 1980. 56p. Avail- 
able from NTIS, PC A04/MF A01. 

Also pub. as Hittman Associates,  Inc., 
Appalachian and Midwestern Regional 
L0363/003-80-947. 

Blasting is the process commonly used to fracture the rock strata 
overlying a mineral seam. It is an important component of many 
surface mining operations. The technical guide will discuss several 
aspects of blasting, including a description of the methods used, 
the side effects associated with blasting, current laws and regula- 
tions controlling blasting operations, and the available technology 
for controlling the effects of blasting. The chapter is divided into 
two parts. Part | will provide a general overview of the topic, a dis- 
cussion of potential hazardous effects and a description of blasting 
materials. Part || will address the development of a blasting plan 
and review some important inspection/monitoring considerations. 


33949 (PB-90-191651/XAB) Development of certification 
procedures for blaster-in-charge. Volume 3. Training analysis 
and recommendations. Hahn, C.P. American Insts. for Research 
in the Behavioral Sciences, Washington, DC (USA). Jul 1980. 52p. 
Available from NTIS, PC A04/MF A01. 

See also PB-90-153644. Portions of this document are not fully 
legible. 

This report is the third in a series describing activities under- 
taken in the development of certification procedures for 


Lexington, KY. 
Office rept. no. H- 
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Blaster-in-Charge in surface-coal-mine operations. The volume de- 
scribes the activities undertaken to ascertain the knowledges and 
skills underlying successful job task performance and the develop- 
ment of recommendations for a training course designed to impart 
such knowledges and skills 


33950 (PB—90-196809/XAB) Effects of structural faults on 
ground control in selected coal mines in southwestern Vir- 
ginia. Report of Investigations/1989. Molinda, G.M.; Ingram, D.K. 
Bureau of Mines, Pittsburgh, PA (USA). Pittsburgh Research Cen- 
ter. 1989. 34p. (BUMINES-RI-9289). Available from NTIS, PC 
A03/MF A01. 

Library of Congress catalog card No. 89-600178. 

Two faults related to the Pine Mountain overthrust sheet in 
Buchanan County, VA, were investigated by the Bureau of Mines 
to determine their effect on ground control and to develop recogni- 
tion criteria for prediction. Five underground mines encountering 
these faults were visited and mapped for structural information. 
The information, along with surface mapping, indicated that the 
Pistol Gap and Keen Mountain Faults show right-lateral, strike-slip 
faulting and bedding planes slippage, which can be projected lin- 
early and vertically. These fault zones are up to 200 ft wide, with 
coalbed offsets up to 18 ft vertically, coalbed swags (depressions) 
up to 15 ft, and roof falls up to 20 ft high. Recognition criteria in- 
clude bedding plane slips, coalbed offsets, fault gouge, coalbed 
swag (depressions or synclines), and disturbed bedding. 


33951 (PB—90-196817/XAB) Use of sheathed explosive 
charges on longwalls. Report of Investigations/1990. Mainiero, 
R.J.; Santis, L.D. Bureau of Mines, Pittsburgh, PA (USA). Pitts- 
burgh Research Center. Jun 1989. 17p. (BUMINES-RI-9294). 
Available from NTIS, PC A03/MF A01. 

Library of Congress catalog card No. 89-600272. Errata sheet in- 
serted. 

The Bureau of Mines in cooperation with Jim Walter Resources, 
Inc. (JWR), in Brookwood, AL, evaluated the use of sheathed ex- 
plosive charges in breaking up large stones that can jam the 
feeder-breaker or pan conveyor on longwalls and halt operations. 
Use of the sheathed charge reduced the downtime of the longwall 
panel to 15 or 30 min as compared with the 1 to 2 h required to 
drill and shoot the stone. Firing the sheathed charge at the face 
caused no significant damage to longwall equipment. Use of the 
sheathed charge also represented an improvement in safety by 
eliminating the exposure of miners to the inherent hazards of the 
face for extended periods of time. Another benefit, which is difficult 
to quantify, is the elimination of the temptation to shoot mudcaps 
or adobes; which is illegal in U.S. underground coal mines. 


33952 (PB—90-198433/XAB) Hierarchical real-time control 
task decomposition for a coal-mining automation project. 
Huang, H.M. National Inst. of Standards and Technology (NEL), 
Gaithersburg, MD (USA). Robot Systems Div. Mar 1990. 61p. 
(NISTIR-—90/4271). Available from NTIS, PC A04/MF A01. 

The paper describes a systematic approach to hierarchical task 
decomposition and planning. In particular, the methodology can be 
used to design a complex system which receives goals from the 
external world, performs intelligent planning, and commands the 
actuators to achieve the goals. The document was written as a part 
of the Architecture for Internal Control of Mining Machines project. 


33953 (TVA/RDG/EQS-89/4) Proposed flat woods coal 
lease and Caryville Industrial Park 2: Environmental Assess- 
ment, Campbell County, Tennessee. Tennessee Valley Authority, 
Knoxville, TN (USA). Nov 1989. 103p. Sponsored by Tennessee 
Valley Authority. Order Number DE90011874. Available from NTIS, 
PC AO6/MF A01 - OSTI. 

The proposed leasing of Tennessee Valley Authority (TVA) coal 
and associated rights which will allow the development of Caryville 
Industrial Park II in Campbell County, Tennessee, is the action that 
TVA is considering in this environmental assessment (EA). The Na- 
tional Environmental Policy Act (NEPA) of 1969 requires Federal 
Agencies to evaluate the consequences of their proposed actions 
on the environment. This EA assesses those impacts to determine 
if mining of the lease area and subsequent development of the in- 
dustrial park could reasonably proceed without a_ significant 





adverse effect on the environment given the information that is cur- 
rently available and further environmental evaluations that will be 
required. TVA gave consideration to the expected mitigations of the 
impacts of mining and developing this area. A detailed discussion 
of the proposed action and possible environmental impacts is dis- 
cussed in this report. 
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33954 (IS-4984) Microcharacterization of coal components 
for beneficiation: Fossil Energy quarterly report, October 1, 
1988—December 31, 1988. Straszheim, W.E.; Markuszewski, R. 
Ames Lab., IA (USA). Feb 1989. 15p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract W-7405-ENG-82. Order Number 
DE90011725. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The capabilities of automated image analysis (AIA) have been 
improved, and the modified procedures have been applied to char- 
acterize the degree of association of mineral particles with the coal 
matrix for two coal samples subjected to cleaning by float-sink sep- 
aration. Definitions of elemental intensity used to identify mineral 
particles during AIA have been expanded to include oxygen in the 
list of elements monitored. This new light-element analysis capabil- 
ity permits the identification of mineral phases such as iron oxides 
and iron carbonates which were previously indistinguishable. Defi- 
nitions have been established for the identification of 20 phases 
present in coal and mineral matter based on the relative abun- 
dance of the elements present. These definitions have been tested 
using mineral standards and a sample of well-characterized Illinois 
No. 6 coal. The automated image analysis (AIA) techniques for 
measuring the degree of associated of mineral particles with coal 
have also expanded to measure the association for individual min- 
erals with coal particles in order to predict and document selective 
removal in coal cleaning procedures. The AIA technique has been 
applied to —200 mesh samples of feed, clean product, and refuse 
streams of two low-rank coals processed in-house by float-sink 
procedures at 1.6 specific gravity. Analyses of all three process 
streams permit a material balance in terms of coal mineral associa- 
tion. Results are reported for one of the coals from the Williams 
Fork Q bed. 3 refs., 7 figs., 5 tabs. 


33955 (IS-T-1438) Assessment of the flowablility of a 
crushed coal by triaxial testing. Bradfield, B.E. Ames Lab., IA 
(USA). Feb 1990. 87p. Sponsored by U.S. DOE Fossil Energy; 
U.S. Department of the Interior. DOE Contract W-7405-ENG-82. 
Grant G1184119. Order Number DE90011750. Available from 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The objective of the research is to study the effects of variations 
in moisture content, fine particle concentration, and initial density 
on the handleability of a Cherokee seam coal. Cherokee seam 
coal is mined in Marion County, lowa. A theoretical analysis of the 
stresses acting within a stable arch will be presented. The arch 
analysis will take into consideration such factors as: hopper geom- 
etry, frictional characteristics of the hopper material, material unit 
weight, and the strength of the material. Recommendations for 
future research to determine the handleability of a coal will be pre- 
sented along with possible approaches to obtain a_ practical 
“handleability index” for a variety of coals. 47 refs., 28 figs., 4 tabs. 


33956 (PB—90-202755/XAB) Nationwide assessment of off- 
site coal-handling facilities. Final report. Ahnell, G.; Mentz, J.W. 
Skelly and Loy, Harrisburg, PA (USA). 20 Oct 1981. 197p. Avail- 
able from NTIS, PC A09/MF A02. 

The purpose of the study was to determine by means of an in- 
ventory the locations, numbers, and status of various coal handling 
facilities across the United States. Once delineated, study units 
were developed which consisted of representative coal-producing 
counties in the various coal provinces across the United States 
where the coal handling facilities such as preparation plants and 
tipples are subjected by OSM and various other state and federal 
agencies to some form of on-site/off-site classification, varying de- 
grees of regulatory control, and some type of a periodic inspection 
program. With the aid of the individual OSM District offices for the 


01 COAL, LIGNITE, AND PEAT 

0140 Combustion 

study units, coal handling sites were identified as to their current 

on-site or off-site definition, and some of the specific points rele- 

vant to that characterization. such as distance to coal source, were 

documented. Finally, estimated costs figures to bring the existing 
facilities into compliance with OSM were determined. 


33957 (TUD-WBMT-—190) Stockpile systems. Gerstel, A.W. 
Technische Univ. Delft (Netherlands). Faculteit der Werktuig- 
bouwkunde en Maritieme Techniek. 1989. 112p. (in Dutch). Order 
Number DE90786185. Available from NTIS (US Sales Only), PC 
AO6/MF A01. 

This report deals with the building and recovery of conventional 
and continuous blending piles, followed by an analysis of the ho- 
mogenizing in a continuous pile. A mathematical technique from 
process dynamics has been used to derive the system correlation 
function which is characteristic for the transformation in the pile. 
On the basis of the function the formula for the reduction of the 
standard deviation in a continuous pile has been derived, suppos- 
ing a digging front perpendicular to the earth. Applying a computer 
program the reduction has been calculated as well in case the 
digging front is under the angle of repose. There is almost no dif- 
ference between both methods. So the formula can simply be used 
to judge the homogenizing in the pile. 57 figs., 6 refs. 
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33958 (DOE/MC/10637—2827-Task-3.1) Turbine combustion 
phenomena: Annual technical report, April 1, 1987—March 31, 
1988 including Quarterly technical progress report, January— 
March 1988. Swanson, M.L.; Mann, M.D. North Dakota Univ., 
Grand Forks, ND (USA). Energy and Mineral Research Center. 
[1988]. 33p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FC21-86MC10637. Order Number DE90011402. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The overall objective of the Turbine Combustion Phenomena 
Program is to expand the scientific and engineering data base for 
the fundamental low-rank coal(LRC) reactions which support ad- 
vanced pressurized combustion systems such as those found in 
heat engine applications. Fundamental research on the use of low- 
rank coal slurries for gas turbine engine applications will develop 
data that will (1) quantify the potential advantages of low-rank 
coal’s higher reactivity and non-agglomerating tendencies, (2) help 
in determining fuel specifications, and (3) indicate needed design 
modifications in the gas turbine engines themselves. Research will 
be directed toward understanding the effects of low-rank coal 
(LRC) and slurry properties (including ash level and composition, 
moisture levels, and slurry rheology) on the combustion efficiency, 
vaporization and deposition of inorganics, and erosion of materials 
in pressurized combustion systems. The intent of this research is 
to establish the relationships between LRC properties and gas tur- 
bine engine operational parameters and the comparison of these 
relationships with those established for diesel fuel and bituminous 
coal slurries. A gas turbine simulator is described. 6 refs., 20 figs., 
4 tabs. 


33959 (DOE/MC/10637-—2827-Task-3.2) Combustion inor- 
ganic transformations: Final technical report, April 1, 
1987—March 31, 1988 including Eighth quarterly technical 
progress report, January-March 1988. Benson, S.A.; Sweeny, 
P.G.; Abrahamson, H.B.; Radonovich, L.J.; Zygarlicke, C.J.; Puffe, 
W.H.; Maldonado, M.E. North Dakota Univ., Grand Forks, ND 
(USA). Energy and Mineral Research Center. Apr 1988. 107p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC10637. Order Number DE90011401. Available from NTIS, PC 
AO6/MF A01 - OSTI; GPO Dep. 

The overall goal of the project is to develop a unified picture of 
the physical and chemical changes that occur in coal inorganic 
matter during combustion. The research is centered on two main 
tasks. Task 3.2A deals with the use of laser-induced fluorescence 
spectroscopy (LIFS) to study the release of sodium from various 
model compounds and coal during combustion in a flame. The va- 
porized or released sodium is considered to be an important factor 
in the formation of ash fouling deposits in full-scale utility boilers. 
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Task 3.2B will study changes in the morphology and chemical as- 
sociations of inorganic components in coals during combustion in a 
drop-tube furnace designed to simulate the time-temperature profile 
of a pulverized coal-fired utility boiler. Results are described. 18 
refs., 51 figs., 28 tabs. 


33960 (DOE/MC/10637—2827-Task-3.3) Coal/char reactivity: 
Final technical report, April 1, 1987—March 31, 1988 including 
the Quarterly technical progress report, January-March 1988. 
McCollor, D.P.; Sweeny, P.G.; Benson, S.A. North Dakota Univ., 
Grand Forks, ND (USA). Energy and Mineral Research Center. 
May 1988. 92p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract FC21-86MC10637. Order Number DE90011400. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The overall objective of the coal/char reactivity project is to ex- 
pand the fundamental combustion data base to support existing 
and advanced atmospheric combustion systems. Investigations will 
focus primarily on elucidating the burning rates of chars under real- 
istic flame conditions as a function of fuel and system parameters. 
Key issues include the relative contributions of inorganic con- 
stituents, and the surface and structural effects on the buming 
behavior of the low-rank coal-derived chars. A second objective is 
to perform fundamental investigations on the ignition mechanisms 
of single particles of low-rank coals by measuring rates of carbon 
monoxide and carbon dioxide production. This quarter's work in- 
cluded: design and testing of the videomicroscope sizing system; 
chars were prepared for combustion testing in the single-particle 
reactor using a flame burner. The following coals have been pre- 
pared: Beulah-Zap (PSOC- 1507), Lower Wilcox (PSOC-1443-D), 
New Mexico Blue (PSOC-1445-D), and Pittsburgh #8 (PSOC-1451- 
D); the morphologies of chars produced in the flame burner were 
examined; surface science studies using Auger and ESCA were 
performed on the suite of Beulah-Zap chars; the effect of various 
levels of sodium, potassium, and calcium on the burning rates of 
chars was examined; the ignition apparatus was completed and 
tested using Pittsburgh #8 (PSOC-1451) coal; the effect of mois- 
ture on the ignition and combustion of the vitrain lithotype of 
Beulah lignite (PSOC-1507) was determined; the combustion be- 
haviors of vitrain, attritus, and fusain lithotypes of Beulah lignite 
were examined at 650°C; the effect of temperature on the ignition 
and combustion of the vitrain lithotype of Beulah lignite and Pitts- 
burgh #8 coal was examined; and the effect of coal rank on 
combustion behavior was determined at both 650° and 1000°C. 37 
tabs., 29 figs., 21 tabs. 


33961 (DOE/MC/10637-—2827-Task-4.1) Fluldized bed com- 
bustion of low-rank coals: [Task 4.1]: Second year technical 
report, April 1, 1987—March 31, 1988 including the quarterly 
technical progress report, January-March 1988. Mann, M.D.; 
Fajicek, D.R.; Zobeck, B.J.; Kalmanovitch, D.P.; Potas, T.A. North 
Dakota Univ., Grand Forks, ND (USA). Energy and Mineral Re- 
search Center. Apr 1988. 95p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FC21-86MC10637. Order Number 
DE90011396. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 

Results obtained in the second year of a second three-year pro- 
gram are described. Two 1000-hour tests were completed to 
evaluate corrosion/erosion effects on boiler materials. The coals 
tested were Kentucky #9 from the Pyro mine and Gibbons Creek, 
Texas, lignite. Of the variety of stainless and carbon steels tested, 
several meet commercial requirements despite a wide range in ash 
compositions of the test coals. In Fiuidized Bed Combustion char- 
acterization, the River King Illinois #6 and Jacobs Ranch, Wyoming, 
subbituminous coals were extensively tested under a wide range of 
operating conditions and with and without limestone addition. The 
Jacobs Ranch coal was also successfully and satisfactorily fired as 
a coal/water fuel slurry. The low-rank coal slurry provided excellent 
igniticn and combustion efficiency, and without ash agglomeration 
or accumulation. Continued progress was made in expanding the 
data base on FBC of low- rank coals. 11 refs., 59 figs., 22 tabs. 


33962 


(DOE/MC/10637-2827-Task-4.3) Low-rank coal slurry 
combustion: Annual technical report, April 1, 1987—March 31, 
1988 including Quarterly technical progress report, January— 
March, 1988. Mann, M.D.; Johnson, M.D.; Selle, S.J.; Gunderson, 
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J.R. North Dakota Univ., Grand Forks, ND (USA). Energy and Min- 
eral Research Center. May 1988. 30p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract FC21-86MC10637. Order Number 
DE90011406. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The overall objective of this slurry combustion project is to 
expand scientific and engineering data base on combustion of ad- 
vanced low-rank coal (LRC) fuels for residential and commercial 
processes by investigations into operational and environmental ef- 
fects of burning slurry fuels made with LRC. To accomplish this, 
specific goals included bench-scale testing of a stationary, packed- 
bed slurry combustor; construction of a low-rank coal slurry 
advanced combustion system; testing of the advanced combustion 
system; and design of an ultra-fine coal-based advanced combus- 
tion system. To test different prototype advanced combustion 
systems, a modular test rig was designed. An induced draft fan, a 
baghouse, a natural gas reheater, and a computerized data acqui- 
sition system were set up. Two different packed-bed slurry 
combustor prototypes were designed, a stationary and rotating 
packed bed. The stationary packed bed slurry combustor has been 
constructed and the rotating packed bed slurry combustor is under 
construction. 9 refs., 11 figs., 4 tabs. 


33963 (DOE/MC/10637—2827-Task-4.4) Diesel utilization of 
low-rank coal: Annual technical report, April 1, 1987—March 
31, 1988 including Quarterly technical progress report, 
January—March 1988. Swanson, M.L.; Mann, M.D. North Dakota 
Univ., Grand Forks, ND (USA). Energy and Mineral Research Cen- 
ter. [1988]. 24p. Sponsored by U.S. DOE Fossil Energy. DOE 
Contract FC21-86MC10637. Order Number DE90011407. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The overall objective of this program is to develop a scientific 
and engineering data base on the utilization of subbituminous and 
lignitic coals (LRCs) for emerging heat engine technologies, specifi- 
cally diesel applications. Research will be directed toward 
understanding the characteristics of LRC fuels produced from exist- 
ing and advanced beneficiation processes for diesel engine 
applications. Combustion studies will provide functional relation- 
ships between fuel properties and the subsequent products of 
combustion, including release and deposition of alkali metals and 
other ash constituents. The formation of nitrogen and sulfur oxides 
and other ash constituents. The formation of nitrogen and sulfur 
oxides and other potential environmentally detrimental species 
along with methods to reduce their emission levels will be investi- 
gated. The impact of LRC fuels on diesel engine components, 
including injection systems and combustion chambers, will also be 
studied. This report describes results of the constant volume bomb 
tests, diesel simulator tests, and demonstration testing in 30-HP 
two cycle diesel engine. 5 refs., 12 figs., 5 tabs. 


33964 (DOE/PC/80263-T24) Combustion properties of m- 
cronized coal for high Intensity combustion applications: Final 
report. Freihaut, J.D.; Proscia, W.; Knight, B.; Vranos, A.; Hollick, 
H.; Wicks, K. United Technologies Research Center, East Hartford, 
CT (USA). 19 Apr 1989. 257p. Sponsored by U.S. DOE Fossil En- 
ergy. DOE Contract AC22-85PC80263. (UTRC—957253-F). Order 
Number DE90000643. Available from NTIS, PC A12/MF A01 - 
OSTI; GPO Dep. 

Results are presented of an investigation of combustion related 
properties of micronized coal feeds (all particles less than 40 mi- 
crons), mixing characteristics of centrifugally driven burner devices, 
and aerodynamic characteristics of micronized coal particles 
related to centrifugal mixing for high intensity combustion applica- 
tions. Combustion related properties investigated are the evolution 
of fuel bound nitrogen and coal associated mineral matter during 
the initial stages of combustion. Parent and beneficiated mi- 
cronized coal samples, as well as narrow size cut samples from a 
wide range of coal ranks, were investigated using a multireactor 
approach. The multireactor approach allowed the experimental 
separation of different aspects of the fuel nitrogen evolution pro- 
cess, enabling a comprehensive understanding of FBN to be 
formulated and empirical rate constants to be developed. A spe- 
cially designed on-line gas analysis system allowed nitrogen 
balance to be achieved. A combined nitrogen and ash tracer tech- 
nique allowed the quantitative determination of tar yields during 





rapid devolatilization. Empirical kinetic rates are developed for the 
evolution of FBN with tar at low temperatures and the appearance 
of HCN from tar and char species at high temperatures. A specially 
designed phase separation system, coupled to separate aerosol 
and char segregation trains, allowed the possible formation of ash 
aerosol by rapid devolatilization to be monitored. Compensated 
thermocouple, hot wire anemometry, and digital imaging tech- 
niques are employed to characterize the mixing properties of a 
centrifugally driven combustor. Analytical and experimental investi- 
gations of the fidelity of micronized coal particles to gas stream 
trajectories in the strong centrifugal fields are performed. Both 
spherical and nonspherical particle morphologies are considered 
analytically. 14 refs., 141 figs., 34 tabs. 


33965 (PPP-JULK-2) Combustion of pulverized coal and 
fluidized bed combustion of coal. Ahistedt, H. (Tampere Univ. of 
Tech. (Finland). Thermal Engineering). Suomen Akatemja, Helsinki 
(Finland); Tampere Univ. of Tech. (Finland). Thermal Engineering. 
1985. 306p. (in Finnish, English). (CONF-8501125—: PPP-seminar 
on coal combustion, Tampere (Finland), 15-16 Jan 1985; TTKK- 
LT-44). Order Number DE90796159. Available from NTIS (US 
Sales Only), PC A14/MF A01. 

The Combustion Research Cooperation Group of the Academy 
of Finland. 

The Academy of Finland has since 1983 supported fundamental 
combustion research in Finland by providing funding for the 
cooperabetween different university departments and research or- 
ganizations with an interest in combustion research. The members 
of this combustion research group (Poltto, Palaminen, Paeaestoet) 
are listed below. One of the events of this cooperation has been 
an annual two-day seminar for research associates in the member 
organizations. This year the topic of the seminar was coal combus- 
tion, especially combustion of pulverized coal and the fluidized bed 
combustion of coal. 


33966 Proceedings of the 1987 spring technical meeting of 
the Combustion Institute on combustion fundamentals and ap- 
plications. 563p. Combustion Institute, Pittsburgh, PA (USA) 
(1987). (CONF-870541-—: Combustion fundamentals and applica- 
tions: spring technical meeting of the Central States Section of the 
Combustion Institute, Argonne, IL (USA), 11-12 May 1987). 

This book contains the proceeding of the Combustion Institute 
on combustion fundamentals and applications. Topics covered in- 
clude:combustion in engines, coal combustion, turbulent flames, 
soot and flame radiation, and catalytic combustion. 


33967 Research and development needs for fluidized bed 
combustion. Shang, J.Y. (U.S. Dept. of Energy, Germantown, 
Headquarters, Washington, DC (US)). pp. 141-146 of Proceedings 
of the 1989 international conference on fluidized bed combustion: 
FBC - technology for today. Fortner, J. G.; Rhoads, J. E. American 
Society of Mechanical Engineers, New York, NY (USA) (1989). 
(CONF-890404—: AAPG annual convention with DPA/EMD Divi- 
sions and SEPM, San Antonio, TX (USA), 23-26 Apr 1989). 

When fluidized-bed technology was applied to the combustion of 
solid fossil fuels, the general consensus from the user public was, 
fluidized-bed combustion (FBC) is proficient in all operations and 
flexibility of fuels. In fact, it was believed that just about every FBC 
boiler has self-compensating characteristics and that no matter 
how badly the engineer designed the unit, it would work well. In 
the past decade an interesting shift of basic attitude has been wit- 
nessed toward FBC design and operation. Although FBC boilers do 
enjoy a wide range of fuel flexibility, it is not limitless. It was always 
believed that only bubbling fluidized-bed combustion (BFBC) was 
burdened with this limitation. However, new second- generation 
FBC boilers have also suffered from the same limitation. In fact, in 
the far East, a second-generation FBC boiler was unable to oper- 
ate well when the fuel was switched from low-grade, high-ash, low 
heating value coal to a high heating value petroleum coke. In order 
to meet the promulgated environmental regulations and economic 
viabilities, a fine tuning of the design and operation of FBC boilers 
is required. Various aspects of research for FBC are discussed in 
this paper in the hope of reviving additional research and develop- 
ment efforts in order to improve FBC performance, economics, and 
promote more coal utilization. 


01 COAL, LIGNITE, AND PEAT 
0150 Economic, industrial, and Business Aspects 


33968 Second-generation PFB combustion plant perfor- 
mance: Dry (pneumatic) vs. wet (slurry) coal feed systems. 
Robertson, A. (Foster Wheeler Development Corp., Livingston, NJ 
(USA)); Garland, R.; Newby, R.; Rehmat, A.; Rubow, L.; Bonk, D. 
pp. 435-444 of Proceedings of the 1989 international conference 
on fluidized bed combustion: FBC - technology for today. Fortner, 
J. G.; Rhoads, J. E. American Society of Mechanical Engineers, 
New York, NY (USA) (1989). (CONF-890404—: AAPG annual con- 
vention with DPA/EMD Divisions and SEPM, San Antonio, TX 
(USA), 23-26 Apr 1989). 

Under the U.S. Department of Energy’s Clean Coal Technology 
Program, pressurized fluidized bed (PFB) combustion is entering 
the demonstration stage with panned construction of a 70-MWe 
PFB combustion retrofit. Under another Department of Energy con- 
tract, Foster Wheeler Development Corporation is leading a team 
of companies in the three-phase program to develop the technol- 
ogy required for a second-generation-type PFB combustion plant 
with a cost of electricity at least 20% lower than that of a conven- 
tional pulverized-coal-fired plant with wet limestone flue gas 
desulfurization. In the first phase, a second-generation PFB com- 
bustion plant operating with lock-hopper-type, dry, pneumatic coal 
feed was conceptually designed. The changes required to facilitate 
the use of a 70% coal-30% water slurry feed system were also 
identified; costs were estimated; and the two plants were 
compared. The results of this comparison, with predicted plant effi- 
ciencies and costs of electricity, are discussed in detail. 
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33969 (ANL/EAIS/TM—14) A review of innovation and diftu- 
sion theories: Implications for the potential adoption of clean 
coal technologies. Fiaim, S.J.; Seretakis, P.; South, D.W. Ar- 
gonne National Lab., IL (USA). Environmental Assessment and 
Information Sciences Div. Feb 1989. 34p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract W-31109-ENG-38. Order Number 
DE90011778. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This report present a historical review of the innovation and diffu- 
sion theories and models that are discussed in the economics 
literature. Many of the studies cited here focus on “optimal” levels 
of research and development (R&D) spending, timing of innova- 
tions, etc. The focus of this review, however, is to determine 
applicable innovation and diffusion patterns and identify relevant 
experiences in other industries to help researchers in the clean coal 
technology (CCT) program better understand how new technolo- 
gies are developed and adopted. The process of technical change 
includes the discovery, development, and adoption of technological 
changes production processes. For analytical purposes, this review 
divides the process into four steps: R&D, invention, innovation, 
and diffusion. It then identifies four principal economic determinants 
of technical change: a firm's size, industry concentration or market 
power profitability, and behavior. This review contrasts the major 
elements in demand-pull and supply-push innovation theories and 
examines alternative functional forms of diffusion models. It also 
discusses results of selected case studies that are potential 
analogs for projecting how quickly CCTs will be adopted by utilities 
and industry. Potential barriers to adoption are identified, and rec- 
ommendations for the CCT program are made. 78 refs., 7 figs. 


33970 (DOE/EIA-0333(90)) Annual outlook for US coal 
1990. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Coal, Nuclear, Electric and Alternate Fuels. 23 
May 1990. 45p. Sponsored by U.S. DOE Management & Adminis- 
tration. Order Number DE90011958. Available from NTIS, PC 
A03/MF A01 - GPO - OSTI; GPO Dep. 

This report presents the detailed forecast for US coal supply and 
demand through the year 2010. This forecast is an integral part of 
the overall energy projections presented by the Energy Information 
Administration (EIA) in the recently published Annual Energy Out- 
look 1990. This report focuses on the base case projections, but 
also presents the projections for two alternative cases which 
assume different levels of economic growth. All of these EIA fore- 
casts were developed under the assumption that current laws and 
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regulations governing coal production and use would remain un- 
changed over the forecast period. 4 figs., 10 tabs. 


33971 (PB-90-197963/XAB) Marketability of Illinois coal to 
Korea and Japan. Final report. Kim, T.J.; Kolstad, C.D.; Fields, 
D.L.; Han, S.Y.; Suh, S. Illinois Univ., Urbana, IL (USA). Dept. of 
Urban and Regional Planning. Sep 1988. 231p. Available from 
NTIS, PC A11/MF A02. 

The purpose of this report is to provide the Illinois Department of 
Energy and Natural Resources (DENR) with an information system 
designed specifically for the evaluation of the marketing opportuni- 
ties that exist in Japan and Korea for Illinois steam coal during the 
period 1988-1995. The evaluation takes the course of developing 
knowledge on the underlying sources of competitive pressures in 
the Japanese and Korean steam coal market. The specific purpose 
of the report is to lead decision makers at DENR to an understand- 
ing of the current and future position of Illinois steam coal in the 
Japanese and Korean’ coal markets so that they may make an ef- 
fective choice over the type of marketing strategies, if any, they 
should pursue. Of particular interest in the development of the 
analysis is the strategic data base, Decision Support System for 
Marketing Illinois Coal, DeMILCO, which contains the information 
of competitive forces in the international coal market. 


33972 (PB-90-198763/XAB) Handbook for calculation of 
reclamation bond amounts. Small Business Administration, 
Washington, DC (USA). 1990. 185p. Available from NTIS, PC 
A09/MF A01. 

The purpose of the handbook is to provide an accepted and con- 
sistent methodology to use when calculating the amounts of 
reclamation bonds for surface coal mining. The handbook uses a 
standard engineering cost-estimating methodology that provides a 
detailed estimate of needed bond amounts. 
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33973 (PB—90-184805/XAB) Proposed national strategies 
for the prevention of leading work-related diseases and in- 
juries. Occupational lung diseases. Association of Schools of 
Public Health, Washington, DC (USA). 1986. 21p. Available from 
NTIS, PC A03/MF A01. 

Also available from Supt. of Docs. See also PB—90-184797. 

The document summarizes what actions need to be taken to 
prevent occupational lung diseases. The United States Public 
Health Service has established the following national objectives for 
the prevention of occupational lung diseases: ‘By 1990, among 
workers newly exposed after 1985, there should be virtually 
no new cases of four preventable occupational lung 
diseases—asbestosis, byssinosis, silicosis, and coal workers’ pneu- 
moconiosis.’ These four chronic lung diseases will be used as 
examples in the prevention strategy. To the extent that they are 
typical of most occupational lung diseases, potential prevention 
methods available for their control are not unique. 


33974 (PB—90-193723/XAB) NIOSH testimony to DOL on 
coal-tar-pitch volatiles, August 26, 1982. National Inst. for Occu- 
pational Safety and Health, Cincinnati, OH (USA). 26 Aug 1982. 
9p. Available from NTIS, PC A02/MF A01. 

Testimony concerned the proposed rule of the Occupational 
Safety and Health Administration (OSHA) on occupational 
exposure to coal-tar-pitch volatiles. The National Institute for Occu- 
pational Safety and Health (NIOSH) is recommending against the 
adoption of the language which would define coal-tar-pitch volatiles 
as fused polycyclic hydrocarbons which volatilize from the distilla- 
tion residues of coal. The concern was that this definition is too 
narrow, as evidence of carcinogenicity from lower molecular poly- 
cyclic aromatic hydrocarbons has been presented. Concern was 
also expressed that many workers would lose protection against 
polycyclic aromatic hydrocarbons (PAHs) if the proposed regulation 
were to be adopted. Occupations where elevated cancer risks as a 
result of exposure of PAHs are documented, or suspected, would 
be removed from regulation under this proposal. Examples of these 
would include foundry workers, petroleum workers, roofers, ma- 
chinists, road pavers, aluminum reduction workers, synthetic fuel 
workers, shale oil workers, charcoal manufacturers, and others. 
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NIOSH also expressed concern that the proposed regulations were 
at variance with recent scientific findings. NIOSH suggested that a 
productive approach to the PAH problem would be to better define 
the carcinogenic, syncarcinogenic, and cocarcinogenic/promoting 
agents as well as mechanisms and interactions of PAHs. 


33975 (PB—90-194242/XAB) Development of certification 
procedures for Blaster-in-Charge. Appendices to Volume 1. 
Job analysis and determination of minimal-experience require- 
ments. Hahn, C.P. American Insts. for Research, Washington, DC 
(USA). Jun 1980. 164p. Available from NTIS, PC A08/MF A01. 

See also Volume 1, PB-90-161365. Portions of this document 
are not fully legible. 

The report is designed to develop valid experience requirements 
and certification tests for Blaster-in-Charge. The report contains the 
outline of a training course to ensure that certified blasters-in- 
charge meet Office of Surface Mining Standards. 


33976 (PB-90-194465/XAB) NIOSH testimony on cancer 
and respiratory diseases before the Subcommittee on Labor 
Standards, House Committee on Education and Labor by R. F. 
Coene, April 9, 1981. National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA). 9 Apr 1981. 24p. Available from 
NTIS, PC A03/MF A01. 

Testimony concerned the efforts of the National Institute of Occu- 
pational Safety and Health (NIOSH) in the area of cancer and 
respiratory disease. The number of recognized occupational car- 
cinogenic substances was long and continued to grow. The effort 
to identify these hazardous elements in the workplace was com- 
plex as many of the agents work in concert with others. The long 
latency period of cancer in the human body has prevented us from 
knowing the real prevalence of workrelated cases of the disease. 
Very high levels of production of many of these toxic chemicals 
have only occurred since the 1960s. Workers are also at risk of 
contracting a wide variety of nonmalignant occupational diseases 
and disorders such as respiratory disease. Inhalation was by far 
the most important route of industrial substances entry into the 
worker's body. Such inhalation could result in irritation, inflamma- 
tion, allergic reactions, edema, emphysema, fibrosis, or cancer. 
The most important nonmalignant occupational respiratory diseases 
included coal worker's pneumoconiosis, asbestosis, byssinosis, and 
silicosis. Offending agents include cotton dust, coal dust, asbestos 
fibers, and silica dust. Recent epidemiologic studies suggestive of 
a relationship between occupation and cancer were listed. 


33977 (PB-90-194572/XAB) Pulmonary response to inhaled 
fibrogenic minerals. Final report. National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). 1990. 7p. Available from 
NTIS, PC A02/MF A01. 

The fibrogenicity of silica, bentonite, kaolin, talc, vermiculite, 
feldspar, and coal in animals in nose only exposures was investi- 
gated, and the cytotoxicity of the minerals was studied in in-vitro 
tests. Data were evaluated to provide comparative cytotoxic corre- 
lations on fibrogenicity and information for interpreting human 
exposure effects. Enzymes were measured as indicators of ad- 
verse activity of minerals on macrophages. Results of physical and 
chemical analysis of the minerals showed that all minerals tested 
wre smaller than 7 micrometers and were within the respirable size 
range. In in-vitro hemolysis studies, bentonite, kaolin, silica, and 
vermiculite showed the greatest hemolysis, and talc, coal, and 
feldspar showed the least. Release of cytosolic enzyme lactate- 
dehydrogenase, indicative of membrane damage, was significant 
with kaolin, silica, and vermiculite and least with talc, coal, and 
bentonite. The studies suggested that silica, kaolin, bentonite, 
vermiculite and feldspar all induced an initial acute pulmonary re- 
sponse, but that there appeared to be no correlation between this 
acute response in-vivo and their chronic pulmonary response. The 
studies also indicated that the initial pulmonary response reflected 
in vitro was not correlated with the chronic response to the dust. 


33978 (PB—90-202938/XAB) Back injuries in underground 
coal mining. Open File Report, July 1984-December 1989 (Fi- 
nal). Stobbe, T.J.; Plummer, R.W.; Jaraiedi, M. West Virginia Univ., 
Morgantown, WV (USA). Dept. of Industrial Engineering. Dec 1989. 
390p. (WVU/IE-50). Available from NTIS, PC A17/MF AO03. 





The report investigates the nature, cause and treatment of 224 
back injuries which occurred in 156 different situations in under- 
ground coal mines. A detailed interview was conducted with each 
injured miner as 137 variables were explored to provide a complete 
picture of the injury scenario. The miners worked at 23 mines in six 
states. An important finding of the study was that sudden move- 
ment, which occurred in 52% of the injuries, is a more frequent 
factor than heavy lifting in causing back injuries. Along with sudden 
movement, other major injury causing factors were equipment seat 
design, lifting, cable handling, and slips/trips. No significant differ- 
ences were found between the injury scenarios associated with lost 
time and non-lost time injuries; thus, both sets of scenarios should 
be used in developing back injury control strategies. Medical treat- 
ment and rehabilitation varied in content and quality. Based on the 
information collected in the study, recommendations were made re- 
garding equipment design, mechanical assists and procedures for 
material handling, training, etc., which, if implemented, will assist in 
reducing the frequency of back injuries in underground coal mining. 


33979 (PB-90-865171/XAB) Sister chromatid exchange 
analysis to monitor genotoxic chemicals. March 1978July 
1989 (A Bibliography from Pollution Abstracts). Report for 
March 1978-July 1989. National Technical information Service, 
Springfield, VA (USA). Apr 1990. 75p. Available from NTISPC 
NO1/MF NO1. 

This bibliography contains citations concerning the use of the 
sister chromatid exchange (SCE) analysis for toxicological studies. 
SCE analysis are very sensitive measures of genotoxic damage to 
chromosomes. SCE toxicological studies analyzing ionizing radia- 
tion, chromium compounds, styrene, paint thinner, mercury, 
cigarette smoke, coal dust, fuel oil, insecticides, ethylene oxide, 
diesel exhaust, and polychlorinated biphenyls are discussed. SCE 
studies using both human and animal tissue cultures are described. 
(Contains 150 citations fully indexed and including a title list.) 
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33980 Coal’s future is tied to new technology. Gentile, R.H. 
(US Department of Energy, Washington, DC (USA)). American 
Mining Congress Journal (USA), 76(5): 10-11 (May 1990). 

Describes the US Department of Energy’s Clean Coal Technol- 
ogy Program, in particular its environmental, economic and 
international benefits, and lists the 38 projects which have been 
accepted in the first 3 rounds of the Program. 1 photo. 
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33981 (DOE/FE-0186P) Hydrocarbon geoscience research 
strategy. USDOE Hydrocarbon Geoscience Research Coordinat- 
ing Committee, Washington, DC (USA). Apr 1990. 40p. Sponsored 
by U.S. DOE Fossil Energy. Order Number DE90010356. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

This document outlines a strategy for oil and gas related re- 
search focused on optimizing the economic producibility of the 
Nation’s resources. The Hydrocarbon Geoscience Strategy was de- 
veloped by the Hydrocarbon Geoscience Research Coordinating 
Committee of the Department of Energy (DOE). This strategy 
forms the basis for the development of DOE Fossil Energy’s Oil 
Research Program Implementation Plan and Natural Gas Program 
Implementation Plan. 24 refs., 5 figs., 3 tabs. 


33982 (DOE/FE-0188P) Oil research program implementa- 
tion plan. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (USA). Office of the Deputy Assistant Secretary for 
Oil, Gas, Shale and Special Technologies. Apr 1990. 150p. Spon- 
sored by U.S. DOE Fossil Energy. Order Number DE90010358. 
Available from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

The program described in the Oil Research Program Implemen- 
tation Plan is a self-contained core research program whose goal 
is to maximize the economic producibility of the domestic oil re- 
source. This plan was developed in support of the Hydrocarbon 
Geoscience Research Strategy, and in parallel with the Natural 
Gas Program Implementation Plan. While the objective, strategy, 
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and management tactics of the program are described in some de- 
tail this Implementation Plan is not complete. It is based on the 
best analysis that is now available and will be revised as new anal- 
ysis directs. Certain aspects are recognized to be preliminary in 
nature, such as the work in heavy oil, where the basic analysis re- 
quired to identify the urgent issues affecting this resource is just 
now being initiated. Only about 40% of the known US resource has 
undergone the detailed assessment, classification, and analysis 
which is required for program planning. Classification and analysis 
of the full US oil resource is expected to be complete by October 
1992. Work may be proposed in at least some of the priority 
classes as soon as they are identified, but before all of the classifi- 
cation work has been completed. Finally, the field RD&D activities 
and supporting RD&D projects are purposely nonspecific in this 
plan, because they must be detailed in response to the problems 
that will be identified as work begins with the states and industry 
on specific reservoir classes. The FY 1991 budget requests funds 
to begin work on the first two high priority reservoir classes to be 
identified as a result of the current National reservoir classification 
effort. This Implementation Pian will be revised annually, and the 
currently underspecified elements will become substantially more 
explicit as the takes shape. 43 figs., 20 tabs. 
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33983 (DOE/MC/24156-2811) Development of core analy- 
sis procedures using X-ray Computer Tomography: Final 
report. Terra Tek, Inc., Salt Lake City, UT (USA). Jan 1990. 62p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
87MC24156. Order Number DE90000472. Available from NTIS, PC 
AO4/MF A01 - OSTI; GPO Dep. 

Objectives of the two year effort were to develop reliable core 
analysis procedures using X-ray Computer Tomography (CT). Spe- 
cific measurements of interest are: matrix porosity, fracture 
porosity, stress effects on porosity, permeability measurements, 
and multiphase relative permeabilities. Tasks 1 and 2 sorted out 
the contribution of matrix and fractures (or vugs) to porosity of rock 
core samples. Task 3 made direct measurements of changes of 
porosity and porosity distribution of core samples based on stress. 
This was of particular interest in fractured samples. Task 4 made 
direct measurements of fluid flow resulting in permeability mea- 
surements. Task 5 looked at expanding the capabilities developed 
in Task 4 to multiphase fluid flow. This research has provided for 
the development of measurements that cannot be done with exist- 
ing technology and provided for more meaningful information to the 
oil and gas production industry. 6 refs., 38 figs. 


33984 (GS—88-19) Petroleum resources of the Scotian 
Shelf. Wade, J.A.; Campbell, G.R.; Procter, R.M.; Taylor, G.C. Ge- 
ological Survey of Canada, Ottawa, ON (Canada). 1989. 59p. 
(MICROLOG-90-01146). Available from PC Geological Survey of 
Canada, Publications Distribution, 601 Booth St, Ottawa, ON, CAN 
KiA OE8; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC $10.50 CAN; MF $10 CAN. 

From the inception of oil and gas exploration on the Scotian 
Shelf in 1959 until the end of 1983, 62 wildcat wells were drilled, 
resulting in 13 significant discoveries as well as numerous gas and 
oil shows. This region has experienced 2 major cycles of explo- 
ration, one centering around the initial discoveries near Sable 
Island and the current round of intensive exploration focusing on 
overpressured reservoirs. Exploration seismic and drilling activity 
has provided a good data base for the development of regional ge- 
ology and basin analysis concepts. From the consideration of 
sedimentological models and analysis of structural styles, 7 explo- 
ration plays have been identified and evaluated for probable 
occurrence of gas and oil resources. The results of this assess- 
ment of oil and gas potential indicate that the Scotian Shelf is a 
gas-prone region with limited opportunity for significant oil 
resources. The most promising are the overpressure and deep- 
seated structure plays, which contain nearly 75% of the gas 
potential. The basement structure and carbonate bank plays con- 
tain about 60% of the area's oil potential. The median expectations 
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for potential, plus discovered resources, are 512 trillion m® of gas 
and 112.7 million m® of oil, plus 58.4 million m® of condensate. 
The gas potential is likely to be widely dispersed, occurring in a 
large number of pools, few of which will be larger than 30 trillion 
m®; a pool size of 55-85 trillion m® is estimated to be required for 
development on a stand alone basis. 22 refs., 24 figs. 5 tabs. 


33985 (GS—P89-19) Thermal maturity of Carboniferous and 
Permian rocks of the Sverdrup Basin, Canadian Arctic 
Archipelago. Utting, J. (inst. of Sedimentry and Petroleum Geol- 
ogy, Calgary, AB (Canada)); Goodarzi, F.; Dougherty, B.J.; 
Henderson, C.M. Geological Survey of Canada, Ottawa, ON 
(Canada); Department of Energy, Mines and Resources, Ottawa, 
ON (Canada). 1989. 20p. (MICROLOG—90-01609). Available from 
PC Energy, Mines and Resources Canada, Communications 
Branch, 580 Booth St., Ottawa, ON, CAN K1A 0E4; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

The thermal maturity of outcrop and subsurface core samples 
from Carboniferous and Permian rocks of Svendrup Basin (North- 
west Territories) was, assessed by using the thermal alteration 
index (pollen and spore colour), the conodont colour alteration in- 
dex, and reflectance of vitrinite and bitumen. These data indicate 
significant thermal maturity trends within the basin, which have con- 
siderable relevance to the hydrocarbon potential. The lowest levels 
of thermal maturity fall within the oil generation zone, and occur in 
strata that form a relatively narrow (50 to 100 km wide) belt along 
the southern to southeastern outcrop margin of the basin. The 
thermal maturity increases toward the centre of the basin, and is 
very high in much of the northeastern area. These general trends 
are believed to be partly the result of variation is in the thickness of 
the Mesozoic and Tertiary sediments that covered the upper Paleo- 
zoic strata, and party due to the high heat flow during the 
Mesozoic, related to the numerous igneous intrusions present in 
many part of the basin. Thermal maturity anomalies occur within a 
few metres of these intrusions. 44 refs., 4 figs., 6 tabs. 


33986 (OP}-28) Twenty-eighth annual conference [of the] 
Ontario Petroleum institute Inc. Ontario Petroleum Inst., Inc., 
Chatham, ON (Canada). 1989. vp. (CONF-8910417-: 28. annual 
conference of the Ontario Petroleum Institute, London (Canada), 
15-17 Oct 1989; CE—03009). Available from Ontario Petroleum In- 
stitute Inc, 70 Talbot Rd S, PO Box 340, Lambeth, ON, CAN NOL 
1S0. Prices: PRICES UPON REQUEST. 

A conference was held to exchange information on recent re- 
search relevant to the Ontario petroleum industry. Papers were 
presented on disposal of drilling wastes, geophysical exploration, 
stratigraphy, diagenesis, petroleum geology, black shales, protec- 
tion of well casings, borehole imaging, gravity drainage of 
petroleum, royalties and cost allowances, and sedimentation. Sep- 
arate abstracts have been prepared for 15 papers from this 
conference. 


33987 (OPI-28, pp. 1-10) Ontario exploration: Method or 
magic?. Daut, S. (BSR Resource Data Corp., London, ON 
(Canada)); Murray, N. Ontario Petroleum Inst., Inc., Chatham, ON 
(Canada). 1989. (CONF-8910417—: 28. annual conference of the 
Ontario Petroleum Institute, London (Canada), 15-17 Oct 1989; 
CE-03009). In Twenty-eighth annual conference [of the] Ontario 
Petroleum Institute Inc. Available from Ontario Petroleum Institute 
Inc, 70 Talbot Rd S, PO Box 340, Lambeth, ON, CAN NOL 1S0. 
Prices: PRICES UPON REQUEST. 

A survey is presented of geophysical methods which have been 
used in Ontario for oil and gas exploration, from inexpensive re- 
gional tools to more expensive methods for local and detailed 
exploration. These methods include satellite imagery, magnetic sur- 
veys, gravity surveys, conventional seismic, and 3-dimensional 
seismic surveys. General characteristics of each method are dis- 
cussed in order to provide a basis for determining the appropriate 
methods for specific problems. In addition, the ways to optimize 
the effectiveness of each tool through proper parameter selection 
are decribed. An integrated exploration appoach is stressed, with 
the optimal results being obtained by combining as many methods 
as practical in the overall analysis. 15 refs., 3 figs. 
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33988 (OP+28, pp. 1-13) Advances in borehole imaging 
with second-generation CBIL [circumferential borehole imag- 
ing log] borehole televiewer instrumentation. McDougall, J.G. 
(Atlas Wireline Services, Western Atlas Canada Ltd., Calgary, AB 
(Canada)); Howard, M.G. Ontario Petroleum Inst., Inc., Chatham, 
ON (Canada). 1989. (CONF-8910417-: 28. annual conference of 
the Ontario Petroleum Institute, London (Canada), 15-17 Oct 1989; 
CE-03009). In Twenty-eighth annual conference fof the] Ontario 
Petroleum Institute Inc. Available from Ontario Petroleum Institute 
Inc, 70 Talbot Rd S, PO Box 340, Lambeth, ON, CAN NOL 1S0. 
Prices: PRICES UPON REQUEST. 

Significant improvements in borehole televiewer instrumentation 
have recently been made. The improved CBIL (circumferential 
borehole imaging log) system provides a 360° acoustic image of 
the borehole for determination of formation features such as frac- 
tures and vugs. Accurate bed thickness and core orientation can 
be obtained in a wide variety of borehole conditions. A compatible 
data format has been developed that allows for integration of the 
borehole data with other types of petrophysical data. A comprehen- 
sive range of analytical techniques has also been developed. The 
system provides real-time plots of the 360° acoustic traveltime and 
amplitude, as well as four oriented acoustic radii caliper and 
gamma ray curves. Post-processing software can be used to gen- 
erate colour-enhanced plots, borehole and instrument geometric 
images, and synthetic dipmeter computations. Successful opera- 
tions have been conducted in large boreholes and heavy as well 
as oil-base muds. In oil-base mud, the borehole televiewer system 
provides excellent 360° coverage of the casting. The hardware im- 
provements to the CBIL hardware, i.e., new proprietary transducer 
design and lower operating frequency, are discussed in more de- 
tail. Because of the lower operating frequency, borehole effects are 
reduced. Several examples illustrate fracture detection and sand/ 
shale laminations using both acoustic amplitude and traveltime 
data. An example of the CBIL instrument-derived acoustic dip data 
is shown to agree well with the traditional resistivity dip data. 2 
refs., 13 figs. 


33989 (OPI-28, pp. 1-13) Application of the V.S.P. tech- 
nique to locating a Devonian reef: A case study. Jones, M. 
(Schlumberger of Canada Ltd., Calgary, AB (Canada)); Fung, M. 
Ontario Petroleum Inst., Inc., Chatham, ON (Canada). 1989. 
(CONF-8910417-: 28. annual conference of the Ontario Petroleum 
Institute, London (Canada), 15-17 Oct 1989; CE-—03009). In 
Twenty-eighth annual conference [of the] Ontario Petroleum Insti- 
tute Inc. Available from Ontario Petroleum Institute Inc, 70 Talbot 
Rd S, PO Box 340, Lambeth, ON, CAN NOL 1S0. Prices: PRICES 
UPON REQUEST. 

Discrepancies between the interpretation of surface seismic data 
and the results from wells drilled on that interpretation are of more 
than scientific interest. Their cause is a lack of infomation and it 
occurs at a time when decisions involving significant financial risk 
must be made in a short space of time. Any experiment that can 
provide new information to reduce that risk, by reducing either the 
financial exposure or the chance of failure, by an amount greater 
than the cost of that service, must be considered cost-effective. 
The case study presented here describes such a situation. A multi- 
ple - offset V.S.P. was acquired around a well in south east 
Saskatchewan to attempt to map the Winnipegosis event in detail 
over a fairly small area to determine a target for sidetracking. The 
entire sequence of acquisition, processing and interpretation of the 
seventeen data sets was completed in 72 hours. The new target 
location was successfully drilled and showed an increase of eleva- 
tion of the target horizon within 5 m of the prediction. This project 
represents one of the most ambitious V.S.P. applications at- 
tempted, in Canada or elsewhere. 1 refs., 8 figs. 


33990 (OPI-28, pp. 1-14) Naturally fractured reservoirs: 
The need for an integrated approach. Lamb, C.F. (Geotechnical 
Resources Ltd., Calgary, AB (Canada)). Ontario Petroleum Inst., 
Inc., Chatham, ON (Canada). 1989. (CONF-8910417-: 28. annual 
conference of the Ontario Petroleum Institute, London (Canada), 
15-17 Oct 1989; CE—-03009). In Twenty-eighth annual conference 
[of the] Ontario Petroleum Institute Inc. Available from Ontario 
Petroleum Institute Inc, 70 Talbot Rd S, PO Box 340, Lambeth, 
ON, CAN NOL 1S0. Prices: PRICES UPON REQUEST. 





Fractured reservoirs are very heterogeneous and complex. 
Consequently they require an integration of diverse technical infor- 
mation in order to construct an accurate geological model which 
will be the basis for reservoir modelling. Specifically, Landsat im- 
agery and aeromagnetic data can be utilized to identify potential 
areas for new pools and to help locate areas for seismic surveys. 
After successful drilling is completed, the log, core, and well testing 
data must be integrated to properly characterize the reservoir for 
accurate reserves calculations and successful exploitation. Descrip- 
tion of the types and orientations of the fractures can improve 
reserves calculations for a reservoir. In a Keg River carbonate pool 
in Western Canada, observed shear fractures indicate the proximity 
of faults. Integration of these faults into the geological model has 
resulted in re-interpretation of a pinacle reef, and a significant in- 
crease in reserves. 7 refs., 9 figs. 


33991 (OPI-28, pp. 1-9) Seismic expression of Ordovician 
reservoirs in the Michigan Basin. Johnson, K.R. (Hosking Geo- 
physical Corp., Mt. Pleasant, MI (USA)). Ontario Petroleum Inst., 
Inc., Chatham, ON (Canada). 1989. (CONF-8910417-: 28. annual 
conference of the Ontario Petroleum Institute, London (Canada), 
15-17 Oct 1989; CE-03009). In Tewnty-eighth annual conference 
[of the] Ontario Petroleum Institute Inc. 
Petroleum Institute Inc, 70 Talbot Rd S, PO Box 340, Lambeth, 
ON, CAN NOL 1S0. Prices: PRICES UPON REQUEST. 
Exploration for Ordovician reservoirs has dominated seismic 
activity in the Michigan Basin during the decade of the 1980's. Sig- 
nificant oil and gas reserves have been discovered in fracture 
related porosity reservoirs in the Trenton and Black River carbon- 
ates and in the porous sandstones of the Glenwood, St. Peter and 
Prairie du Chien formations. The Michigan Basin paleozoic strata 
are covered by a veneer of Pleistocene aged giacial till which 
ranges from 0 to 381 m in thickness. This covering makes surface 
geologic field work and most methods of indirect exploration impos- 
sible. Seismic reflection has been the dominant exploration tool in 
the Ordovician reservoirs and elucidating the architecture and 
framework of the basin. The geology of the Ordovician section is 


discussed as it pertains to an understanding of both the sandstone 
and carbonate play. Several seismic examples over producing 
reservoirs are shown. Some of the problems associated with ac- 
quiring, processing and interpreting data in glaciated areas are 
described. 5 refs., 5 figs. 


33992 (PB-90-146317/XAB) Geologic report for the Shume- 
gin planning area, western Gulf of Alaska. Final report. 
Horowitz, W.L.; Steffy, D.A.; Hoose, P.J.; Turner, R.F. Minerals 
Management Service, Anchorage, AK (USA). Alaska Outer Conti- 
nental Shelf Region. 1989. 144p. (OCS/MMS—89/0097). Available 
from NTIS, PC A07. 

Library of Congress catalog card No. 89-600377. 

The geologic interpretation of the planning area is based on 
high-quality, multi-channel seismic data, and publicly available 
dredge samples, well data, and outcrop data projected offshore. 
The report provides a discussion of the structure, seismic stratigra- 
phy, petroleum geology, Quaternary geology, potential geologic 
hazards to petroleum exploration and production. A generalized 
model for the evolution of the basin is developed and illustrated 
with structural contour maps, structural trend maps, and seismic 
examples. Hydrocarbon play concepts are developed from an anal- 
ysis of the structural and stratigraphic evolution and are depicted 
schematically. Ten large seismic profiles illustrate the unique geo- 
logic setting of the Shumagin foreare margin. 


33993 (PB—90-189804/XAB) Federal Outer Continental 
Shelf oll and gas activities: A socio-economic review. Detailed 
data tables for Minerals Management Service. Eastern Gulf of 
Mexico. Minerals Management Service, Metairie, LA (USA). Gulf of 
Mexico OCS Regional Office. 30 Sep 1984. 218p. Available from 
NTIS, PC A10/MF AO2. 

See also PB—90-189812, PB—90-189820 and PB—90-189838. 

The charge was to identify, select, and convert existing quantifi- 
able data to document the baseline (defined as most current 
historical period data) and impacts (defined as documented effects 
of OCS activity) of OCS oil and gas development on the socioeco- 
nomic environment in each planning area and to assemble the 
data in a format that allows for completion between planning areas. 


Available from Ontario ‘ 
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Baseline and effects (impact) data were to be assembled for the 
following socioeconomic resource sectors: oil spill cleanup costs; 
the commercial fishing industry; recreation, tourism, and aesthetics; 
subsistence activities; economic and demographic impacts; and air 
and water quality. 


33994 (PB—90-189812/XAB) Federal Outer Continental 
Shelf oil and gas activities: A socio-economic review. Detailed 
data tables for Minerals Management Service. Central Gulf of 
Mexico. Minerals Management Service, Metairie, LA (USA). Gulf of 
Mexico OCS Regional Office. 30 Sep 1984. 255p. Available from 
NTIS, PC A12/MF A02. 

See also PB—-90-189804, PB-90-189820, PB—90-189838. 

The charge was to identify, select, and convert existing quantifi- 
able data to document the baseline (defined as most current 
historical period data) and impacts (defined as documented effects 
of OCS activity) of OCS oil and gas development on the socioeco- 
nomic environment in each planning area and to assemble the 
data in a format that allows for completion between planning areas. 
Baseline and effects (impact) data were to be assembled for the 
following socioeconomic resource sectors: oil spill cleanup costs; 
the commercial fishing industry; recreation, tourism, and aesthetics; 
subsistence activities; economic and demographic impacts; and air 
and water quality. 


33995 (PB-90-189820/XAB) Federal Outer Continental 
Shelf oil and gas activities: A socio-economic review. Detailed 
data tables for Minerals Management Service. Western Gulf of 
Mexico. Minerals Management Service, Metairie, LA (USA). Gulf of 
Mexico OCS Regional Office. 30 Sep 1984. 238p. Available from 
NTIS, PC A11/MF A02. 

See also PB—90-189804, PB—90-189812, and PB—90-189838. 

The charge was to identify, select, and convert existing quantifi- 
able data to document the baseline (defined as most current 
historical period data) and impacts (defined as documented effects 
of OCS activity) of OCS oil and gas development on the socioeco- 
nomic environment in each planning area and to assemble the 
data in a format that allows for completion between planning areas. 
Baseline and effects (impact) data were to be assembled for the 
following socioeconomic resource sectors: oil spill cleanup costs; 
the commercial fishing industry; recreation, tourism, and aesthetics; 
subsistence activities; economic and demographic impacts; and air 
and water quality. 


33996 (PB—90-189838/XAB) Federal Outer Continental Shelf 
oll and gas activities: A socio-economic review. Annotated 
bibliography for Minerals Management Service. Minerals Man- 
agement Service, Metairie, LA (USA). Gulf of Mexico OCS Regional 
Office. 30 Sep 1984. 410p. Available from NTIS, PC A18/MF AO3. 

See also PB—90-189804, PB—90-189812, and PB—90-189820. 

The charge was to identify, select, and convert existing quantifi- 
able data to document the baseline (defined as most current 
historical period data) and impacts (defined as documented effects 
of OCS activity) of OCS oil and gas development on the socioceco- 
nomic environment in each planning area and to assemble the 
data in a format that allows for completion between planning areas. 
Baseline and effects (impact) data were to be assembled for the 
following socioeconomic resource sectors: oil spill cleanup costs; 
the commercial fishing industry; recreation, tourism, and aesthetics; 
subsistence activities; economic and demographic impacts; and air 
and water quality. 


33997 (SAND—90-1058C) In situ stress and natural fracture 
distribution in the Ekofisk Field, North Sea. Teufel, L.W. (Sandia 
National Labs., Albuquerque, NM (USA)); Farrell, H.E. Sandia Na- 
tional Labs., Albuquerque, NM (USA). [1990]. 33p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract AC04-76DP00789. 
(CONF-9006181-2: 3. North Sea chalk symposium, Copenhagen 
(Denmark), 11-12 Jun 1990). Order Number DE90012242. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In situ stress and natural fractures have been mapped across 
the structural dome that forms the Ekofisk field in the Norwegian 
sector of the North Sea. The reservoir rock is chalk and a natural 
fracture system forms the primary conductive path for produced hy- 
drocarbons and injected fluids. In situ stress measurements have 
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been made using hydraulic fractures and anelastic strain recovery 
measurements of oriented core. 36 refs., 21 figs., 2 tabs. 


0203 Drilling and Production 
Refer also to citation(s) 33997, 36190 


33998 (AD-A-218851/4/XAB) Activation energies for carbon 
acid/d, exchange over a solid-base catalyst. Correlation with 
gas-phase acidities. Faziul, M.; Klabunde, K.J. Kansas State 
Univ., Manhattan, KS (USA). Dept. of Chemistry. 1 Dec 1988. 20p. 
Available from NTIS, PC A03/MF A01. 

Thermally activated Magnesium oxide has been employed as a 
highly basic solid catalyst for carrying out CH/D2 exchange in hy- 
drocarbons. A series of benzylic, aromatic, and alkane C-H bonds 
were studied. Reaction rates at various temperatures yielded acti- 
vation energies E(a), and from these enthalpies of activation were 
calculated. It was found that energy of activation values correlated 
linearly with literature gas phase acidities. This surprising result 
was rationalized by proposing a reaction cycle with a transition 
state. These results mean that, although bifunctional catalysis on 
MgO allows for very low energy of activation values (analogous to 
a strong soivent assist in a solution environment), this bifunctional 
catalytic assistance in proton abstraction is about the same ener- 
genically no matter what carbon acid is under study. These results 
imply that gas phase acidities can be estimated for other carbon 
acids by carrying out CH/D2 exchange over solid base MgO 


33999 (DOE/BC/10842-10) Flow in porous media, phase 
behavior and ultralow intertacial tensions: Mechanisms of en- 
hanced petroleum recovery: Second annual repori, October 1, 
1986—September 30, 1987. Davis, H.T.; Scriven, L.E. Minnesota 
Univ., Minneapolis, MN (USA). Inst. of Tech. May 1990. 227p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
85BC10842. Order Number DE90000238. Available from NTIS, PC 
A11/MF A01 - OSTI; GPO Dep. 

Research programs on surfactant flooding for petroleum recovery 
are discussed. Research areas include the determination of 
microstructure of microemulsions and the effects on interfacial ten- 
sion; two-phase flow studies; equations of state calculations; 
distribution of wetting phase; and effective medium of electrical and 
hydraulic conductivity in disordered porous media and composite 
materials. The emphasis of the research is on understanding basic 
physical and chemical mechanisms with the goal of transiorming 
this knowledge into the concepts and mathematical formulations 
needed for engineering process design and analysis. (CBS) 


34000 (DOE/BC/10842-15) Flow in porous media, phase 
behavior and ultralow interfacial tensions: Mechanisms of en- 
hanced petroleum recovery: Third annual report, October 1, 
1987—September 30, 1988. Davis, H.T.; Scriven, L.E. Minnesota 
Univ., Minneapolis, MN (USA). Inst. of Tech. May 1990. 215p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC22- 
85BC10842. Order Number DE90000239. Available from NTIS, PC 
A10/MF A01 - OSTI; GPO Dep. 

A major program of university research into basic mechanisms of 
enhancing petroleum recovery and into underlying physics, chem- 
istry, geology, applied mathematics, computation, and engineering 
science has been built at Minnesota. This report lists the papers 
and theses that emerged during the period 1 October 1987 to 30 
September 1988. Fourteen major accomplishments of the program 
include: capillary pressure — centrifuge method revisited; on the 
fractal character of the porosity of natural sandstone; Cryo-SEM of 
liquid bearing rock; Cryo-SEM of particulate suspensions; on the 
Statistics of randomly broken objects; phase behavior of CO2/ 
hydrocarbon systems; microstructure and transport in midrange mi- 
croemulsions; polarized optical microscopy of anisotropic media — 
imaging theory and simulation; Cryo-TEM of CTAB micelles; struc- 
ture, solvation forces and transport of confined fluids — a synopsis 
of K. Vanderlick’s Ph.D. thesis; experimental studies of solvation 
forces in pure and binary fluid mixtures; molecular theories of con- 
fined fluids; a tractable molecular theory in strongly inhomogeneous 
fluid; and efficient molecular simulation of chemical potentials. 


34001 (DOE/BC/10844—20) Polymers for mobility control in 
enhanced oil recovery: Final report. McCormick, C.L.; Hester, 


22 ERA Vol. 15, No. 15 


R.D. University of Southern Mississippi, Hattiesburg, MS (USA). 
Dept. of Polymer Science. Jun 1990. 114p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC22-85BC 10844. Order Num- 
ber DE90000243. Available from NTIS, PC AO6/MF A01 - OSTI; 
GPO Dep. 

This report focuses on the FY-89 results of a fundamental re- 
search program underway in the Polymer Science Laboratories at 
the University of Southern Mississippi to develop novel associative 
polymers which should be significantly more efficient than those 
presently used in Enhanced Oil Recovery processes. These new 
systems rely on cooperative hydrophobic associations to yield ap- 
propriate rheological behavior. We hope to ultimately develop, with 
the help of appropriate rheological behavior. We hope to ultimately 
develop, with the help of industry, simple copolymer systems which 
could be easily utilized by independent oil operators in mobility 
control processes. Research has focused on preparation, charac- 
terization and rheological study of copolymers possessing intra- 
or intermolecular associations. Associative copolymers of 
acrylamide with N-alklacrylamides; terpolymers of acrylamide, N- 
decylacrylamide, and NaAMPS, NaA, or NaAMB; and copolymers 
of acrylamide with the zwitterionic AMPDAPS monomer have been 
shown to possess rheological behavior of potential in EOR pro- 
cesses. The salt-induced conformational responses and resulting 
association mechanisms are being studied by a number of tech- 
niques including rheometry, gel permeation chromatography, 
quasielastic light scattering, and fluorescence spectroscopy. 114 
refs., 50 figs., 18 tabs. 


34002 (DOE/BC/14126—-19) Characterization of steam foam 
surfactants through one-dimensional sandpack experiments. 
Shallcross, D.C.; Castanier, L.M.; Brigham, W.E. Stanford Univ., 
CA (USA). Petroleum Research Inst. May 1990. 165p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract FG22-87BC14126. 
(SUPRI-TR-73). Order Number DE90000235. Available from NTIS, 
PC AO8/MF AO1 - OSTI; GPO Dep. 

The efficiency of a steamflood may be increased by the use of 
surfactants that spontaneously generate steam foam when injected 
into an oil reservoir. Ideally the foam preferentally forms in high 
permeability streaks and oil depleted regions of the reservoir 
through which the steam would otherwise channel. This report 
describes an experimental programme conducted study the foam- 
forming characteristics of a range of different surfactants. Both 
commercially-available, and experimental surfactants were tested 
in a one-dimensional sandpack under controlled conditions of pres- 
sures and temperatures similar to those encountered in California 
oil fields. Steam and nitrogen were continuously injected into the 
sandpack which contained neither clay nor oil. The surfactant solu- 
tions were injected in discrete slugs of a finite duration allowing 
transient phenomena such as the persistence of the foam to be 
studied. Under the conditions of the experiment, long chain alpha 
olefin sulphonate surfactants were found to generate the strongest 
foams. Internal olefin sulphonates, linear toluene sulphonates and 
linear xylene sulphonate surfactants generated just as strong 
foams but only at successively higher concentrations. It was fond 
that the strength of the foam produced by a surfactant of a particu- 
lar chemical structure increased with increasing alkyl chain length. 
30 refs., 91 figs., 31 tabs. 


34003 (DOE/BC/14126-23) Modification of Buckley-Leverett 
and JBN methods for power-law fluids. Salman, M.; Baghdikian, 
S.Y.; Handy, L.L.; Yortsos, Y.C. University of Southern California, 
Los Angeles, CA (USA). Dept. of Petroleum Engineering. May 
1990. 25p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG22-87BC14126. Order Number DE90000240. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In of non-Newtonian fluids for mobility control is a standard oper- 
ation in oil recovery. While the description of the fluid theology 
during the simultaneous flow of two immiscible phases is in gen- 
eral complicated, significant progress is possible when one of the 
fluids is of the power-law type. In the latter case the standard 
methods for flow description and analysis of experimental data 
must be modified. This paper results such an approach for one- 
dimensional immiscible displacement. We consider the application 
of the Buckley-Leverett method and the modification of the JBN 
technique for measurement of relative permeabilities. The effects of 





rate and fluid rheology on the displacement features are investi- 
gated. It is shown that substantial errors may arise by the direct 
use of the original JBN method in interpreting unsteady-state 
experiments. A general modification of the technique is also pro- 
posed. 14 refs., 5 figs. 


34004 (DOE/BC/14126-24) Steady-state, vapor-liquid con- 
current flow: Relative permeabilities and end effects. Pariar, 
M.; Zeybek, M.; Yortsos, Y.C. University of Southern California, Los 
Angeles, CA (USA). Dept. of Petroleum Engineering. Jun 1990. 
39p. Sponsored by U.S. DOE Fossil Energy. DOE Contract FG22- 
87BC 14126. Order Number DE90000242. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Steady-state methods are commonly used for the determination 
of the relative permeabilities of single component vapor-liquid sys- 
tems, such as steam-water. Even though such experiments are 
performed under adiabatic conditions, the interpretation of results 
has proved to be a difficult task in many cases. Reasons involve 
phase change, heat transfer, capillarity and rate considerations. 
This paper presents a systematic study of the saturation and tem- 
perature distributions in steady-state, vapor-liquid flows and 
examines the sensitivity to parameters such as injection rate, per- 
meability and core length. Two sets are analyzed, one pertaining to 
the simultaneous injection of a two-phase mixture (Sanchez and 
Schechter, 1987) and another involving phase change (liquid to va- 
por) within the core (Miller, 1951). End effects and, in general, 
effects associated with capillary heterogeneity are analyzed in de- 
tail. 16 refs., 15 figs., 3 tabs. 


34005 (DOE/FE/61114—-2) Development of effective gas sol- 
vents including carbon dioxide for the improved recovery of 
West Sak oil: Final report. Sharma, G.D. Alaska Univ., Fair- 
banks, AK (USA). Petroleum Development Lab. Jun 1990. 288p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FG21- 
86FE61114. Order Number DE90000241. Available from NTIS, PC 
A14/MF A01 - OSTI; GPO Dep. 

The West Sak reservoir located on the North Slope of Alaska is 
estimated to contain up to 25 billion barrels of heavy oil in place 
and represents the largest known heavy oil accumulation in the 
United States. The research pertains to study of thermal and misci- 
ble processes for the recovery of West Sak crude. This report 
provides a description of the West Sak reservoir along with the 
petrophysical properties of various sand members based on the 
analysis of well log data; experimentally measured fluid properties 
(PVT) of West Sak crude and phase behavior of CO2-West Sak 
crude mixtures; slim tube experiments, asphaltene precipitation 
tests and equation of state predictions (in presence and absence 
of aqueous phase) conducted to study applicability of miscible 
flooding with enriched hydrocarbon gas solvents and carbon diox- 
ide. Studies on thermal recovery include: prediction of steamflood 
performance with a simplified steamflood model, experimental one 
dimensional corefloods conducted to study effect of addition of 
gases such as carbon dioxide, nitrogen and methane to steam on 
the recovery of West Sak crude and development of analytical heat 
transfer model to simulate injection of stear/hot water in a one di- 
mensional linear reservoir. 107 refs., 166 figs., 44 tabs. 


34006 (EMR/CANMET-—SP88-23, pp. 85-100) Biotechnology 
and fossil fuels. Foght, J.M. (Dept. of Microbiology, Univ. of Al- 
berta, Edmonton, AB (Canada)); Fedorak, P.M.; Westlake, D.W.S. 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada). 1989. (CONF-8811327—: 5. annual general meeting of 
Biominet, Calgary (Canada), 2 Nov 1988; MICROLOG-—89-05065). 
In Proceedings of the fifth annual general meeting of Biominet. 
Available from PC Canada Centre for Mineral and Energy Technol- 
ogy, Technical Information Division, 562 Booth St., Room 20-C, 
Ottawa, ON, CAN K1A 0G1; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Some Canadian research activities pertaining to the effects of 
microbes on fossil fuel production, refining and cleanup are sum- 
marized, with emphasis on. petroleum. Microbes have been 
implicated in maturation of conventional oils in reservoirs with con- 
ditions suitable for growth. Bacteria are factors in the initiation and 
progression of corrosion in oil pipelines. Their incidence in oilfield 
liquids indicates potential corrosior/souring problems, and therefore 
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detection and enumeration are important areas of research. 
Biodegradation and corrosion are usually accomplished by interac- 
tions of microbes in consortia. Evaluations are being conducted of 
the contributions of individual strains to the overall process that re- 
sults in physical and chemical changes to petroleum. Biological 
treatment of petroleum may become a feasible auxiliary process in 
refining. For example, biodesulphurization of high organic sulphur 
crude oils is under investigation. Organic nitrogen (e.g., nitriles) in 
retorted shale oils is also susceptible to biological removal. Micro- 
bial deasphaltening of heavy crude oils for upgrading purposes is 
being studied, microbial solubilization of coal is also being evalu- 
ated. The inherent degradative capabilities of natural microflora 
have been exploited by studying the conditions required to opti- 
mize cleanup of oil spills, such as nutrient addition and aeration. 
The effects of a natural oil emulsifier and synthetic oil dispersants 
on oil degradation have been examined in the laboratory and in the 
field. 50 refs., 8 figs. 


34007 (NIPER-448) Fiuid flow behavior through rock-slab 
micromodels in relation to other micromodels. Mahmood, S.M. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA). Jun 1990. 28p. Sponsored by U.S. DOE Fossii Energy. 
DOE Contract FC22-83FE60149. Order Number DE90000244. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A new technique was developed to visualize fluid movement and 
rock/fluid interaction in the pores of reservoir rocks. It consists of 
fabricating micromodels containing rock slabs of 3 millimeter 
thickness and using sensitive image acquisition, recording, and en- 
hancement systems to perform time-and-motion analyses of 
high-speed events. Displacement experiments were performed 
using these rock-slab micromodels and two other types of micro- 
models: an etched-glass network model (HEG) and a chemically 
consolidated grain-packed (cryolite) model. The tests included sev- 
eral cycles of imbibition and drainage. Comprehensive steady-state 
tests were also performed in the two simplified (HEG and cryolite) 
models, which included two-phase and three-phase flows with gas/ 
water, oil/water, and gas/oil/water systems. The results were com- 
pared to understand the scope and limitations of these micromodel 
techniques. 24 refs., 8 figs. 


34008 


(NIPER-470-Vol.2) Quarterly technical report, Jan- 
uary 1—March 31, 1990: Volume 2, Energy production research. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA). May 1990. 93p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC22-83FE60149. Order Number DE90012139. 
Available from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
Research on enhanced petroleum recovery is presented, topics 


include: reservoir assessment and characterization; TORIS re- 
search support; development of improved microbial flooding 
methods; development of improved surfactant flooding methods; 
development of improved alkaline flooding methods; development 
of improved mobility control methods; gas-miscible displacement; 
development of improved immiscible gas displacement metholodgy; 
three-phase relative permeability; Three-Phase Relative Permeabil- 
ity; Thermal processes for light oil recovery; thermal processes for 
heavy oil recovery; imaging techniques applied to the study of flu- 
ids in porous media; microbial-enhanced waterflooding field project; 
technical analysis for underground injection control; development of 
an inflow performance relationship (IPR) for a slanted/horizontal 
well under solution gas drive; Phase 1 — developing a reservoir 
data base; and EOR incentive projects survey. 


34009 (OP+28, pp. 1-2) Devran-Shell Sarnia London Road 
Field gravity drainage of petroleum project. Cowan, J. (Devran 
Petroleum Ltd., London, ON (Canada)). Ontario Petroleum Inst., 
Inc., Chatham, ON (Canada). 1989. (CONF-8910417—: 28. annual 
conference of the Ontario Petroleum Institute, London (Canada), 
15-17 Oct 1989; CE-03009). In Twenty-eighth annual conference 
[of the] Ontario Petroleum Institute Inc. Available from Ontario 
Petroleum Institute Inc, 70 Talbot Rd S, PO Box 340, Lambeth, 
ON, CAN NOL 1S0. Prices: PRICES UPON REQUEST. 

In May 1985, a joint venture was formed to apply the gravity 
drainage concept to an abandoned oil field in Ontario. After strati- 
graphic tests, a shaft was sunk in the southern part of the field by 
conventional mining techniques. From the shaft, a tunnel and work 
chamber were excavated in each ot the upper and lower pay 
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zones of the bedded bioclastic limestone reservoir. Eleven horizon- 
tal wells were drilled from the work chamber, and fluid was allowed 
to drain into underground production sumps from which it was 
pumped to the surface for separation. The average flow rate for 
the 11 wells was 1380 bbi/d, equivalent to 12.6 bbV/d per 100 ft of 
horizontal hole. Formation stimulation failed to improve the rate of 
oil production. By the end of July 1987, the geological studies and 
tests were completed and confirmed that the project would never 
be able to reach commercial levels of production. The wells were 
plugged and the shaft was abandoned, and site restoration was 
completed by September 1988. 1 ref. 


34010 (PB-90-197708/XAB) Field trips tour southern Cali- 
fornia and Colorado. Front page, 1986. Formal report. 
Baughman, G.; Cunningham, M.; Sarles, J. Colorado School of 
Mines, Golden, CO (USA). Feb 1987. 21p. Available from NTIS, 
PC A03/MF A01. 

Pub. in Energy and Minerals Field Institute Field Notes, Vol. 3, 
No. 2, 20(Feb 1987). 

Groups visited Elk Hills Naval Petroleum Reserve and a nearby 
light oil stream flood operation. Groups toured the Omar Hill co- 
generation plant and the wind farms of Tehachapi. Groups toured 
Platform Edith and held discussions on issues surrounding offshore 
oil drilling/production. Groups visited the Cool Water Coal Gasifica- 
tion Plant (Solar One and SEGS-1) and listened to discussions on 
desert land use issues. In Denver, groups toured the Cross Gold 
Mine. Wrap-up sessions were held, followed by tours of Solar En- 
ergy Research Institute labs in Golden, CO. 


0204 Processing 
Refer also to citation(s) 34006, 34044, 34197 


34011 (NIPER-468) Thermodynamics of the hydrodenitro- 
genation of quinoline. Steele, W.V.; Chirico, R.D. National Inst. 
for Petroleum and Energy Research, Bartlesville, OK (USA). Jun 
1990. 38p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FC22-83FE60149. Order Number DE90000245. Available from 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

A thermodynamic analysis, based on accurate experimental 
Gibbs energies of formation, was completed for the key hydrogen- 
consuming steps in the HDN reaction network for quinoline. The 
results were compared with literature reaction studies in all cases. 
The concept of “crossover temperature” is discussed, and is shown 
to be a valuable tool in the interpretation of literature reaction-study 
results. The report begins in the form of a “primer,” in which the 
problem of aromatics content in diesel fuel is used as a “simple” 
example of thermodynamics at work in the “real world” of the pro- 
cess engineer. Through the “crossover-temperture” concept, the 
report outlines how the conditions necessary for efficient attainment 
of low-aromatics levels can be attained. The results are compared 
with an exhaustive reaction study reported in the literature. Methods 
of nitrogen removal from aromatic materials are discussed in light 
of the findings of the thermodynamic analyses. 49 refs., 18 figs. 


34012 


Determination of the point of zero charge of compos- 
ite oxides. Subramanian, S. (Syracuse Univ., NY (USA)); Noh, 


J.S.; Schwarz, J.A. Journal of Catalysis (USA), 
(Dec 1988). DOE Contract FG02-87ER13650. 

The variation of the point of zero charge (pzc) as a function of 
dopant concentration in a composite oxide system has been exam- 
ined. For the model system, titania-alumina, the surface charge 
development of the composite material varies systematically in ac- 
cordance with the relative proportion of each of the pure phases in 
the composite. The pzc of these composites as well as physical 
mixtures of TiO2 and Al,O3 were determined by mass titration. A 
model is proposed to explain the results obtained on the basis of a 
highly dispersed dopant phase. The cluster size estimated from 
this model is consistent with those estimated by X-ray diffraction 
analysis. The surface area contributed by each of the individual ox- 
ides forming the composite determines the pzc for this composite 
oxide system. 25 refs. 


114(2): 433-439 
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34013 (CPA-CE03036) Contractor safety checklist for the 
petroleum industry. Canadian Petroleum Association, Calgary, 
AB (Canada). Jul 1989. 71p. (CE—03036). Available from Canadian 
Petroleum Association, 3800 - 150 6th. Ave. S.W., Calgary, AB, 
CAN T2P 3Y7. Prices: $10.00 CAN. 

This checklist was created by the Canadian petroleum industry 
to accomplish the overall objective of contractor safety. It is in- 
tended as a guideline only, not as a substitute of existing safety 
laws and regulations. Specific topics that may be included in a 
contract are identified. The contracting company can select the 
passages relevant to each project from the Guide’s safety program 
according to its scope, duration and risk. Minimum standards for 
safe work practices are provided upon which a company can ex- 
pand to suit the requirements of each work site. A contractor 
evaluation form is provided, with which the contract team can 
evaluate a contractor's safety program when bid documents are re- 
ceived, or with which a site manager can evaluate a contractor’s 
program after the completion of a project. A glossary of safety 
terms is included. The appendices contain a list of Canadian laws 
and regulations on health and safety in the work place. Also in- 
cluded are detailed guidelines for entry into confined spaces and 
for respiratory protective equipment. 1 ref., 1 fig. 5 tabs. 


0207 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 34528, 34548, 34558, 34559, 34570 


34014 (AE/COGC-90-02493) Oil and gas fiscal regimes of 
the western Canadian provinces. Alberta Energy, Edmonton, AB 
(Canada). Conventional Oil, Gas and Coal Branch. Oct 1988. 37p. 
(MICROLOG-90-02493). Available from PC Alberta Dept. of En- 
ergy, Information Centre, 9915 108 St., Edmonton, AB, CAN T5K 
2C9; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

This report compares the fiscal regimes in British Columbia, Al- 
berta, Saskatchewan and Manitoba. Since 1985, federal and 
provincial governments have made numerous fiscal changes, many 
in response to the drop in world oil prices. The new fiscal policies 
generally have reflected governments’ willingness to forego rev- 
enues in an effort to aid the oil and gas industry, with certain 
exemptions. The federal government has also begun the tax reform 
process, the full effects of which have yet to be realized. In this 
document, the existing corporate tax regime is described. A com- 
parison of fiscal regimes must recognize the differing scale and 
nature of oil and gas operations among the 4 provinces, with Al- 
berta accounting for 80-90% of Canada’s oil and gas productions, 
while British Columbia, Saskatchewan and Manitoba are much 
smaller producers. The document describes Crown royalties and 
incentives and freehold taxes for each type of fuel (crude oil, natu- 
ral gas, natural gas byproducts, nonconventional oil). 4 figs. 


34015 (DOE/EIA-0340(89)/1) Petroleum supply annual 
1989: Volume 1. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. 23 May 1990. 157p. 
Sponsored by U.S. DOE Energy information Administration. Order 
Number DE90012613. Available from NTIS, PC AO8/MF A01 - 
GPO - OSTI; GPO Dep. 

This report contains information on the supply and disposition of 
crude oil and petroleum products. The publication reflects data that 
were collected from the petroleum industry during 1989 through an- 
nual and monthly surveys. The Petroleum Supply Annual (PSA) is 
divided into two volumes. The first volume contains three sections, 
Summary Statistics, Detailed Statistics, and Refinery Capacity, 
each with final annual data. The second volume contains final 
statistics for each month of 1989, and replace data previously pub- 
lished in the Petroleum Supply Monthly (PSM). 47 tabs. 


34016 (DOE/EIA-0380(90/03)) Petroleum marketing 
monthly, March 1990. USDOE Energy Information Administration, 
Washington, DC (USA). Office of Oil and Gas. 6 Jun 1990. 203p. 
Sponsored by U.S. DOE Management & Administration. DOE Con- 
tract NONE. Order Number DE90012453. Available from NTIS, PC 
AOS/MF A01 - GPO - OST]; GPO Dep. 





The Petroleum Marketing Monthly (PMM) is designed to give 
information and statistical data about a variety of crude oils and re- 
fined petroleum products. The publication provides statistics on 
crude oil costs and refined petroleum products sales for use by 
industry, government, private sector analysts, educational institu- 
tions, and consumers. Data on crude oil include the domestic first 
purchase price, the f.o.b. and landed cost of imported crude oil, 
and the refiners’ acquisition cost of crude oil. Sales data for motor 
gasoline, distillates, residuals, aviation fuels, kerosene are pre- 
sented. 12 figs., 55 tabs. 


34017 (DOE/EIA-0517(90)) Annual outlook for oil and gas 
1990. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Oil and Gas. 18 May 1990. 113p. Sponsored by 
U.S. DOE Energy Information Administration. DOE Contract 
NONE. Order Number DE90012192. Available from NTIS, PC 
AO6/MF A01 - GPO - OSTI; GPO Dep. 

Over the last two decades, the US petroleum and natural gas in- 
dustry has been affected by a number of events that have changed 
the way the oil and gas markets function and, consequently, the 
long-term outlook for these markets. The Annual Outlook for Oil 
and Gas 1990 discusses recent events affecting these markets and 
the impact of these events on the future. Forecasts for the 
petroleum and natural gas markets are presented in this report 
through the year 2010 for a base case and for the four alternative 
cases, which examine the impact of lower or higher world oil prices 
or lower or higher domestic economic growth. 28 figs., 13 tabs. 


34018 (DOE/EIA-0520(90/05)) International petroleum 
statistics report, May 1990. USDOE Energy Information Adminis- 
tration, Washington, DC (USA). Office of Energy Markets and End 
Use. 29 May 1990. 36p. Sponsored by U.S. DOE Management & 
Administration. Order Number DE90011623. Available from NTIS, 
PC AO3/MF A01 - GPO - OSTI; GPO Dep. 

This report presents data on international oil production, con- 
sumption, imports, exports, and stocks. The report has three 
sections. Section 1 contains time series on world oil production, 
and on oil consumption and stocks in the Organization for Eco- 
nomic Cooperation and Development (OECD). This section 
contains annual data beginning in 1973, and monthly data for the 
most recent two years. Section 2 presents on oil supply/ 
consumption balance for the market economies (i.e. non-communist 
countries). This balance is presented in quarterly intervals for the 
most recent two years. Section 3 presents data on oil imports by 
OECD countries. This section contains annual data beginning in 
1982, and quarterly data for the most recent two years. 


34019 (PB—90-196890/XAB) Management of bulk petroleum 
products, storage, and distribution facilities. Directive. Dipoma, 
L. Assistant Secretary of Defense (Production and Logistics), 
Washington, DC (USA). 15 May 1980. 8p. (DOD-D-4140.25). 
Available from NTIS, PC A02/MF A01. 

The Directive reissues DOD Directive 4140.25, December 22, 
1972, to establish policy and assign responsibilities for the effective 
management of bulk petroleum products and associated facilities. It 
authorizes the reissuance of DoD 4140.25-M, ’Procedures for the 
Management of Petroleum Products, Storage, and Distribution Fa- 
cilities,’ consistent with DoD Directive 5025.1. 


34020 (PB-90-200304/XAB) Find-rate methodology and re- 
source base assumptions of the hydrocarbon supply model. 
Topicai report. Vidas, E.H.; Duleep, K.G. Energy and Environmen- 
tal Analysis, Inc., Arlington, VA (USA). Jun 1984. 162p. Available 
from NTIS, PC AO8/MF A01. 

The GRI Hydrocarbon Supply Model provides a consistent 
framework for analyzing the resource cost of finding, developing, 
and producing natural gas and crude oil in the lower 48 states. 
Find-rate equations are used in the model to predict the number of 
fields of a certain size that will be discovered after a given number 
of exploratory wells are drilled. The report describes the theoretical 
foundations of the double exponential find-rate methodology, data 
used for resource base and find-rate assessments, techniques for 
developing resource base and find-rate assumptions, resource 
base assumptions for new fields, and reserve appreciation to pre- 
1981 fields. 
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34021 (EMR/CANMET-—00435) A study to achieve enhanced 
oil degradation based on composting the oil with a biomass 
product: Final report. Francis, MM. (Nova Husky Research 
Corp. (CA)). Canada Centre for Mineral and Energy Technology, 
Ottawa, ON (Canada). 28 Apr 1989. 90p. 23440-8-9177/01-SQ. 
(MICROLOG-90-01338). Available from PC Canada Centre for 
Mineral and Energy Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, CAN K1A 0G1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

A preliminary study of degradation of oil sludges in closed reac- 
tors with leachate recycle was performed. Oily sludges from a 
conventional oil refinery and from a heavy oil refinery were used. 
Sludge was first treated with permanganate to oxidize complex aro- 
matic molecules. The sludge was then absorbed into the peat 
product Oclansorb, mixed with bacterial culture and nutrients and 
allowed to degrade in reactor systems. Microbial biomass rapidly 
increased in the reactors which generate a certain amount of heat. 
Degradation of oil in the sludge from conventional oil refining, as 
monitored by total oil recovery and gas chromatography, was ob- 
served mainly in the saturate fraction up to C35 size molecules. 
Sludge from heavy oil refining was degraded in the saturate frac- 
tion and also in the complex components of the oil which were not 
resolved by gas chromatogaphy. Heavy metals did not accumulate 
in the leachate, implying that they were retained in the peat matrix. 
Polynuclear aromatic hydrocarbon compounds did not accumulate 
in the leachate waters, implying that they were being degraded by 
microbial activity. Permanganate did not oxidize the oil due to a 
low permanganate/carbon ratio and to the insolubility of perman- 
ganate in oil. However, apparent enhanced biodegradation of the 
complex components of the heavy oil sludge treated with 0.75 
moles potassium permanganate/Kg sludge still implied the involve- 
ment of permanganate effects. 16 refs., 25 figs., 11 tabs. 


34022 (EMR/CANMET-SP88-23, pp. 119-127) Landfarming 
of oily wastes: Enhancing degradation by specific amend- 
ments. Francis, M.M. (Nova Husky Research Corp., Calgary, AB 
(Canada)). Canada Centre for Mineral and Energy Technology, Ot- 
tawa, ON (Canada). 1989. (CONF-8811327-: 5. annual general 
meeting of Biominet, Calgary (Canada), 2 Nov 1988; MICROLOG— 
89-05065). In Proceedings of the fifth annual general meeting of 
Biominet. Available from PC Canada Centre for Mineral and En- 
ergy Technology, Technical Information Division, 562 Booth St., 
Room 20-C, Ottawa, ON, CAN K1A 0G1; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

Landfarming has been used for disposal of oily wastes and 
spilled oil in the oil industry for some time. In this process, the oil is 
plowed into the soil and a natural population of bacteria in the soil 
degrades the oil products under the influence of nitrogen and 
phosphorus fertilizers. Landfarming is limited by a relatively low 
biodegradation rate and the narrow range of oil components readily 
degraded. Methods are required to address these limitations. The 
oil absorbent peat product, Oclansorb, has been found to increase 
normal rates of oil degradation in both laboratory and landfarm 
studies. These studies first demonstrated that Oclansorb increased 
oil degradation over background levels in the presence of nutrients 
of nitrogen and phosphorus. Lab studies involving further additions 
of commercial oil-degrading preparations demonstrated increased 
oil degradation; in one instance and no effect above Oclansorb 
treatment in another. Concern that commercial preparations may 
not persist in the environment and may have to be tailored to spe- 
cific sites makes inclusion of such agents in commercial products 
questionable. 7 refs., 3 figs., 3 tabs. 


34023 (OPI-28, pp. 1-11) Brine disposal in Ohio. Biddison, 
J. M. (Ohio Dept. of Natural Resources, Div. of Oil and Gas, 
Columbus, OH (USA)). Ontario Petroleum Inst., Inc., Chatham, ON 
(Canada). 1989. (CONF-8910417-: 28. annual conference of the 
Ontario Petroleum Institute, London (Canada), 15-17 Oct 1989; 
CE-03009). In Twenty-eighth annual conference [of the] Ontario 
Petroleum Institute Inc. Available from Ontario Petroleum Institute 
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Inc, 70 Talbot Rd S, PO Box 340, Lambeth, ON, CAN NOL 1S0. 
Prices: PRICES UPON REQUEST. 

The Ohio Department of Natural Resources, Division of Oil and 
Gas, was created as the primary agency with authority to regulate 
Ohio's oil and gas industry by conservation legislation enacted in 
1965. Serving a dual mission, the Division protects the public 
health, safety, and environment during the course of oil and gas 
operations and conserves the production of Ohio's non-renewable 
energy resources. Ohio's Underground injection Control (UIC) 
Class II Well program was granted primacy by the United States 
Environmental Protection Agency effective in September, 1983. 
The program has acquired a broad range of regulatory responsibili- 
ties which assists the state in cradle-to-grave tracking of oilfield 
brine and associated wastes. To protect the environment, the UIC 
program enforces regulations concerning: transportation of fluids; 
tracking of wastes; inspection of injection well surtace facilities and 
pipelines; and approving resolutions for brine spreding for dust- 
mand ice control. The primary focus of the UIC program is 
centered on the five methods of brine dispoal currently allowed by 
state law. These methods include: conventional injection wells, en- 
hanced recovery projects, road-speading for dust and ice control, 
experimentation for new disposal technologies, and annular 
disposal. In 1988, 92.6% of Class II fluids were disposed by con- 
ventional injection wells. 6 figs. 


34024 (OPI-28, pp. 1-19) Disposal of oilfield brine, drilling 
fluids and drill cuttings in the province of Ontario. Cochrane, 
R.O. (Brine Disposal Committee, Ontario Petroleum Inst., Lambeth, 
ON (Canada)). Ontario Petroleum Inst., Inc., Chatham, ON 
(Canada). 1989. (CONF-8910417—: 28. annual conference of the 
Ontario Petroleum Institute, London (Canada), 15-17 Oct 1989; 
CE-03009). In Twenth-eight annual conference [of the ] Ontario 
Petroleum Institute Inc. Available from Ontario Petroleum Institute 
Inc, 70 Talbot Rd S, PO Box 340, Lambeth, ON, CAN NOL 1S0. 
Prices: PRICES UPON REQUEST. 

In Ontario, the petroleum industry generates two kinds of waste; 
fluids from drilling pits, oil and gas production, and well stimula- 
tions; and solids from driling pits. In 1989, the industry produced 
8.27 million 61 of fluids 99.5% of which was oilfield brine. The dis- 
posal of these fluids falls under the jurisdication of the Ministry of 
Natural Resources. Subsurface disposal is the primary method 
used for oilfield brine, and the Ministry has recently issued an in- 
terim procedure for the subsurface disposal of souphole fluids. In 
1988, onshore drilling in Ontario produced 6,500 m° of solid mate- 
rial for disposal. The disposal of solids falls under the jurisdication 
of the Ministry of the Environment, and the most practical method 
of disposal is transporation of the material to a landfill site. How- 
ever, before the waste will be accepted for landfill, it must pass the 
slump test and the leachate test specified by the regulations. Meet- 
ings between industry and government are recommended to 
resolve existing problems dealing with the disposal of souphole flu- 
ids, stimulation fluids and pit solids, the sampling requirements for 
wastes, and the regulatory jurisdiction for pits. 2 refs., 2 figs., 3 
tabs. 


34025 (RRTAC—88-10) Review of literature related to clay 
liners for sump disposal of drilling waste. Pauls, D.R. (Terrain 
Sciences Dept., Alberta Research Council, Edmonton, AB 
(Canada)); Moran, S.R.; Macyk, T. Reclamation Research Techni- 
cal Advisory Committee, Edmonton, AB (Canada). 1988. 61p. 
(MICROLOG-—90-02883). Available from PC Alberta Heritage 
Scholarship Fund Alberta, Reclamation Research, Technical Advi- 
sory Committee, 2nd floor, Pacific Plaza, 10909 Jasper Ave., 
Edmonton, AB, CAN T5J 3M8; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This report assesses the effectiveness of geological containment 
of drilling waste in sumps by conducting a literature review and 
problem analysis. The study was based on the premises that dis- 
posal of drilling waste in sumps is likely to be a standard practice; 
and that compacted indigenous clay liners will be used in most 
waste sumps. The review indicates that glacial till throughout 
Alberta has similar properties and is generally well suited for con- 
Struction of clay liners. A constant-flow type permemeter appears 
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to be the best testing apparatus for laboratory determination of hy- 
draulic conductivity. It was concluded that classification of clay liner 
characteristics and waste composition should precede design of in- 
dividual facilities because interactions between the two are not 
straightforward. It is recommended that a scientific study be 
conducted to investigate the chemical and structural factors in con- 
struction and performance of clay liners composed of Alberta till. 
The study should further evaluate the effects of interactions of the 
various chemical constituents of drilling wastes with the liner mate- 
rial on the long-term permeability of the clay liners. In addition, an 
expert system should be developed to access the body of knowl- 
edge on the interactions between different types of clay liners and 
various specific permeants to allow prediction of the behaviour of a 
particular clay with a particular suite of drilling-waste conditions. 54 
refs., 14 figs., 3 tabs. 


34026 _— Incineration of liquid hazardous wastes: Vaporization 
and combustion of droplets of chlorinated hydrocarbons. 
Sorbo, N.W. (California Univ., Davis, CA (USA)); Chang, D.P.Y.; 
Law, C.K.; Steeper, R.R. pp. 221-226 of Proceedings of the 1987 
spring technical meeting of the Combustion Institute on combustion 
fundamentals and applications. Combustion Institute, Pittsburgh, 
PA (USA) (1987). A6-051-32. (CONF-870541—: Combustion funda- 
mentals and applications: spring technical meeting of the Central 
States Section of the Combustion Institute, Argonne, IL (USA), 11- 
12 May 1987). 

Implementation of federal regulations controlling the treatment 
and disposal of hazardous has stimulated interest in hazardous 
waste incineration. Many hazardous wastes are organic containing 
liquids and are candidates for incineration in spray-fired combus- 
tors. Proper design of incinerators to handle these materials 
depends on understanding vaporization and combustion of both 
sprays and droplets, and on determining the extent of conversion of 
the hazardous components, potential production of toxic intermedi- 
ates, and possible flame-out failure modes. Two factors can inhibit 
robust burning in the combustion of hazardous wastes and thus 
are the focus of fundamental research: halogenation and low heat 
combustion. In the present study the authors have experimentally 
quantified the vaporization and combustion rates of droplets of pure 
chlorinated hydrocarbons and their mixtures with n-alkanes. Sev- 
eral insights into the combustion of hazardous wastes were gained. 
In the following sections the authors present the experimental 
methodology, results and discussion, and practical implications. 
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34027 (EC/V—89-06403) The Nestucca oil spill: Preliminary 
evaluation of impacts on the west coast of Vancouver Island. 
Duval, W. (ESL Environomental Sciences Ltd., Vancouver, BC 
(Canada)); Hopkinson, S.; Olmsted, R.; Kashino, R. British 
Columbia Ministry of Environment and Parks, Victoria, BC 
(Canada); Environment Canada, West Vancouver, BC (Canada). 
Mar 1989. 125p. (MICROLOG-—89-06403). Available from PC Envi- 
ronment Canada, Departmental Library, Ottawa, ON, CAN K1A 
0H3; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1iA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

In December 1988, a collision occurred between the fuel barge 
Nestucca and its tender tug off the mouth of Grays Harbor Wash- 
ington. An unknown proportion of bunker C oil moved north and 
eventually stranded along the west coast of Vancouver Island. Ac- 
tivities were intiated to determine the short-term impacts of the spill 
on the biophysical environment. The results of many of these stud- 
ies are described. In general, oiling was confined to exposed outer 
shorelines, but small quantities of oil reached the seafloor in a few 
nearshore areas. Oil was observed in a variety of different forms in 
the coastal marine environments. The spill resulted in some mortal- 
ity and damage to plants within the intertidal zone. Salt-marsh 
habitat in a lagoon at Friendly Cove on Nootka Island was exten- 
sively contaminated and required an intensive clean-up effort. Oiled 
Dungeness crabs were recovered from traps in a few areas. Ob- 
servation of dead gammarid amphipods on oil mats indicate that 
some losses of intertidal fauna occurred. A Herring spawning area 





in Ucluelet Harbour was heavy oiled. However, herring and herring 
spawn passed all organoleptic inspections. The most apparent ini- 
tial impact of the oil spill was the death of approximately 12,500 
seabirds Although significant amounts of oil were observed in the 
immediate vicinity of a sea otter colony, only one oiled dead animal 
was collected. Although some oil-contaminated seals and sea lions 
were reported, impacts of the spill on either group appear minimal. 
Preliminary assessment data indicate that the spill had no signifi- 
cant impact on salmon or groundfish fishery resources, and little 
apparent effect on the salmon farming industry. 37 refs., 16figs., 7 
tabs. 


34028 (EPS/PN-2) Environmental code of practice for 
treatment and disposal of waste disharges from offshore oil 
and gas operations. Environmental Protection Directorate, Ot- 
tawa, ON (Canada). Industrial Programs Branch. Jan 1990. 95p. 
(MICROLOG—90-02964). Available from PC Environment Canada, 
Departmental Library, Ottawa, ON, CAN K1A OH3; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

This Code identifies and recommends environmental protection 
practices for the offshore oil and gas industry. The document 
addresses all wastes potentially generated at offshore facilities in- 
cluding chemical additives utilized in drilling fluids and in treating 
wastes. Potential environmental concerns and alternative method- 
ologies, technologies, practices and procedures designed to 
minimize adverse environmental effects from discharges are dis- 
cussed. Recommendations are presented which are judged to be 
reasonable and practical for preserving the quality of Canada’s ma- 
rine environment with respect to discharges from oil and gas 
operations. The Code is intended to be used with the guidelines 
developed by the Canadian Oil and Gas Lands Administration. 36 
refs., 3 figs., 6 tabs. 


34029 (PACE-88-5) Environmental guidelines for decom- 
missioning of service stations. Petroleum Association of 
Conservation of the Canadian Environment, Ottawa, ON (Canada). 
Dec 1988. 25p. (MICROLOG-90-02795). Available from PC 
Petroleum Association for Conservation of the Canadian Environ- 
ment (PACE), 1202-275 Slater St., Ottawa, ON, CAN KiP 5H9; 
MF CANMET/TID, Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN. 

These guidelines were designed to assist companies or individu- 
als involved with the decommissioning of service station facilities. 
The term decommissioning in these guidelines means dismantling, 
environmental cleanup and preparation for disposition of the prop- 
erty. The objective of an effective decommissioning program is to 
leave and/or sell properties in a condition that will be appropriate to 
the future land use of the site and surroundings and will provide to 
a vendor and purchaser information on the status of the site at the 
time of the sale. 2 tabs. 


34030 (PB—90-188673/XAB) Analysis and ranking of the 
acoustic disturbance potential of petroleum-industry activities 
and other sources of noise in the environment of marine 
mammals in Aleska. Final report. Maime, C.I.; Miles, P.R.; Miller, 
G.S.; Richardson, W.J.; Roseneau, D.G. Bolt, Beranek and New- 
man, Inc., Cambridge, MA (USA). Aug 1989. 307p. (REPT-6945). 
Available from NTIS, PC A14/MF A02. 

The study compares the relative magnitudes and effects on ma- 
rine mammals of noise from oil and gas industry activities with 
noise from other sources in Alaska OCS and coastal waters. The 
study procedure incorporates the receiver, source and path 
concepts generally used in acoustic analysis. The receiver charac- 
terization includes a review of marine mammal distribution in 
Alaska and a map of the distribution of each major species. Infor- 
mation on species sound production, hearing sensitivity (when 
known), and observed responses to noise sources is also included. 
The analysis of noise sources found in the Alaskan marine envi- 
ronment considers natural, industrial, transportation, and cultural 
sources. Acoustic transmission loss characteristics obtained from 
measurements and model predictions are used to estimate the ef- 
fective ranges of the noise sources using available source level 
information. Information on species distribution was combined with 
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information on source distribution, source level, and transmission 
loss to determine the midst significant sources in terms of their 
acoustic range and the numbers of mammals potentially affected 
by developing a Standardized Noise Contribution Model species. 


34031 (PB-90-190281/XAB) Mississippi-Alabama marine 
ecosystem study annual report, Year 1. Volume 1. Technical 
narrative. Final report. Brooks, J.M.; Giammona, C.P. Texas A 
and M Univ., College Station, TX (USA). Research Foundation. 
Nov 1989. 250p. Available from NTIS, PC A11/MF A02. 

See also PB—90-190299. 

The primary goal of the multiyear study is to describe the exist- 
ing ecosystem and interrelate dominant natural processes in a way 
that can be used to understand the impact of man’s activities in the 
area, especially as they relate to petroleum exploration and devel- 
opment. The area is important to the adjacent states because of 
multiple use for marine transportation, dredged material disposal, 
commercial fishing, recreational fishing, and energy-related indus- 
tries. The study biologically characterizes the topographic features 
located on the outer shelf of the study area, describes the sedi- 
ments and transition areas of the region, and determines the 
seafloor topography and how it affects sediment distribution. Evalu- 
ation of the presence or absence of biologically productive areas 
on hard bottoms in the Mobile and northern Viosca Knoll leasing 
areas will also be an objective, as will circulation patterns and driv- 
ing forces, the occurrence and extent of the nepheloid layer, and 
the fates of pollutants associated with shelf activities, especially 
petroleum exploration/production. The study will also investigate the 
extent and significance of hypoxia on the shelf, define shelf benthic 
communities with emphasis on near-slope environments and habi- 
tats not previously described, and analyze trophic relationships 
among biotic components of the shelf ecosystem, emphasizing en- 
ergy transfer within and between pelagic and benthic components. 


34032 (PB—90-190299/XAB) Mississippi-Alabama marine 
ecosystem study annual report, Year 1. Volume 2. Appendices. 
Final report. Brooks, J.M.; Giammona, C.P. Texas A and M Univ., 
College Station, TX (USA). Research Foundation. Nov 1989. 333p. 
Available from NTIS, PC A15/MF A02. 

See also PB—90-190281. 

The primary goal of the multiyear study is to describe the exist- 
ing ecosystem and interrelate dominant natural processes in a way 
that can be used to understand the impact of man’s activities in the 
area, especially as they relate to petroleum exploration and devel- 
opment. The area is important to the adjacent states because of 
multiple use for marine transportation, dredged material disposal, 
commercial fishing, recreational fishing, and energy-related indus- 
tries. The study biologically characterizes the topographic features 
located on the outer shelf of the study area, describes the sedi- 
ments and transition areas of the region, and determines the 
seafloor topography and how it affects sediment distribution. Evalu- 
ation of the presence or absence of biologically productive areas 
on hard bottoms in the Mobile and northern Viosca Knoll leasing 
areas will also be an objective, as will circulation patterns and driv- 
ing forces, the occurrence and extent of the nepheloid layer, and 
the fates of pollutants associated with shelf activities, especially 
petroleum exploration/production. The study will also investigate the 
extent and significance of hypoxia on the shelf, define shelf benthic 
communities with emphasis on near-slope environments and habi- 
tats not previously described, and analyze trophic relationships 
among biotic components of the shelf ecosystem, emphasizing en- 
ergy transfer within and between pelagic and benthic components. 


34033 (PB-90-194747/XAB) Outer Continental Shelf envi- 
ronmental assessment program. Final reports of principal 
investigators. Volume 66. Final report. National Ocean Service, 
Anchorage, AK (USA). Ocean Assessments Div. Feb 1990. 515p. 
Available from NTIS, PC A22/MF AO3. 

See also PB—90-156217. 

The contents of this study includes: early life history of Pacific 
herring: relationships of larval dispersal and mortality to environ- 
mental conditions. final report of Port Moller planning study; early 
life history of Pacific herring: relationships or larval dispersal and 
mortality to environmental conditions. final report of 1989 Port 
Moller reconnaissance survey; effects of petroleum contaminated 
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waterways on spawning migration of Pacific salmon. phase i. labo- 
ratory studies; effects of petroleum-contaminated waterways on 
migratory behavior of adult pink salmon. 


34034 (PB-90-195355/XAB) Commonwealth of Virginia 
Emergency Operations Plan. Volume 2, Annex /-U: Oil and haz- 
ardous materials emergency response plan. Slayton, A.E. 
Virginia Office of Emergency and Energy Services, Richmond, VA 
(USA). 19 Jan 1990. 120p. Available from NTIS, PC AO6/MF A01. 

See also PB—83-138727. 

The report is an annex to Volume Ii of the Commonwealth of Vir- 
ginia Emergency Operations Plan - Peacetime Disasters. The 
Annex has been developed to provide a sound basis for the Com- 
monwealth and its political subdivisions to respond to oil and 
hazardous materials incidents in order to minimize loss of life and 
property and to expedite cleanup and recovery operations. It con- 
tains the basic response plan; outlines requirements, formats and 
communications instructions for reporting, notification, alerting and 
warning of incidents; deals specifically with the concept of opera- 
tions for response to environmental oil spills; depicts the concept of 
operation for response to a hazardous materials incident; and 
contains the specific instructions and responsibilities for state agen- 
cies. 


34035 (PB-90-197633/XAB) Supertund Record of Decision 
(EPA Region 7): John’s Sludge Pond, Wichita, KS. (First reme- 
dial action), September 1989. Final report. Environmental 
Protection Agency, Washington, DC (USA). Office of Emergency 
and Remedial Response. 22 Sep 1989. 44p. (EPA/ROD/R-07- 
89/025). Available from NTIS, PC A03/MF A01. 

The Johns’ Sludge Pond site is in a relatively undeveloped area 
in the city of Wichita, Sedgwick County, Kansas. During the 1950s 
and 1960s the Super Refined Oil Company used the sludge pond 
for the disposal of waste oil and up to 15,000 cubic yards of oily 
sludge generated by the oil recycling and reclamation operation. 
Because sulfuric acid was used to refine waste oil for recycling, the 
wastes dumped into the pond were very acidic. Additionally, high 
lead concentrations and low PCB concentrations (less than 50 
ppm) were also detected in the sludge. As surface water flowed 
into the pond, an extremely acidic layer of water formed on top of 
the sludge which often overflowed into nearby surface waters. The 
city subsequently built berms to prevent further surface runoff. In 
1983 EPA ordered the city to undertake interim cleanup activities 
which consisted of excavating and solidifying the sludge using ce- 
ment kilm dust with redeposition of the treated sludge into a 
compacted clay-lined cell followed by capping using a compacted 
clay cap. Surface and ground water monitoring following the interim 
action have not detected any contaminant levels that could require 
further action. 


34036 (SBCOS—90-02639) Interim report of the States/ 
British Columbia Task Force on Oil spills. States/British 
Columbia Task Force on Oil Spills, BC (Canada). Dec 1989. 29p. 
(MICROLOG—90-02639). Available from PC British Columbia Leg- 
islative Library, Government Documents Division, Parliament 
Buildings, Victoria, BC, CAN V8V 1X4; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

The States/British Columbia Oil Spill Task Force was established 
in March 1989 to provide cooperative and coordinated spill re- 
sponse and prevention efforts. Since its formation, the task force 
has grown to include British Columbia and the states of Washing- 
ton, Oregon, Alaska and California. The task force established 4 
subcommittees, each charged with the responsibility for completing 
a wide variety of studies on oil spill prevention alternatives, finan- 
cial recovery, technology sharing and emergency response. This 
report gives an update on the status of the task force work, and 
describes the formation of the task force after the Nestucca oil spill 
and the Memorandum of Agreement signed by the participating 
governments. 1 fig. 
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34037 (EMR/CANMET-00434) Evaluation of biocorrosion 
of pipelines: Final report. Ferris, F.G. Canada Centre for Mineral 
and Energy Technology, Ottawa, ON (Canada). 31 Mar 1989. 34p. 
23440-8-9186/01-SQ. (MICROLOG-90-01204). Available from PC 
Canada Centre for Mineral and Energy Technology, Technical Infor- 
mation Division, 562 Booth St., Room 20-C, Ottawa, ON, CAN K1A 
0G1; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

A study was conducted to evaluate the effects of an input of vi- 
able planktonic bacteria on the development of corrodent microbial 
biofilms and biocide performance at the Wainwright (Alberta) heavy 
oil field water injection field test facility. Data were collected from 5 
separate slipstreams in a common loop off the main water injection 
line. Attached microbial populations were allowed to develop during 
the first 34 weeks of monitoring. Then 2 lines were treated with a 
combination of ultraviolet (UV) radiation, to disinfect input streams, 
and a cocodiamine biocide. A third was treated with biocide alone; 
the remaining lines were the controls. in the first 4 weeks, a near- 
exponential increase in viable counts of attached sulfate-reducing 
bacteria (SRB) was observed. After treatment began, biocide alone 
induced a steady decline in SRB counts. UV disinfection of input 
water did not significantly enhance biocide performance; turnover 
rates of *S-labelled sulfate to sulfide were decreased. Adding ni- 
trate and methanol did not affect SRB activity levels in lab assays. 
Comparable populations of SRB developed on carbon steel and 
plastic sample coupons. Acid-producing bacteria (APB) were also 
present on both types of coupons, but at much lower levels than 
SRB. The APB counts decreased along with SRB counts during 
biocide treatment. Biocide treatment maintained general corrosion 
and pitting tendency rates at reduced levels compared to the con- 
trol. A slight trend towards higher corrosion rates with increasing 
numbers of SRB was observed. Normalization of of activity by vi- 
able counts gave a bimodal distribution of data, suggesting that 
higher corrosion rates might be associated with SRB which utilize 
substrates other than lactate for their source of energy and carbon. 
20 refs., 20 figs. 


34038 (EPRI-GS-6830) Repair, upgrade, and closure of un- 
derground storage tanks: Final report. Electric Power Research 
Inst., Palo Alto, CA (USA); Weston (Roy F.), Inc., Walnut Creek, 
CA (USA). c May 1990. 77p. Sponsored by Electric Power Re- 
search Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

This report was prepared for the Electric Power Research Insti- 
tute (EPRI) as an introduction to Underground Storage Tank (UST) 
repair and upgrades necessary to comply with the final US Envi- 
ronmental Protection Agency (US EPA) UST regulations (effective 
December 22, 1988). Tank repairs and upgrades must be designed 
to account for site-specific factors including climatic conditions, soils 
characteristics, chemical characteristics of materials stored in the 
tank, among others. This report is not a design manual, but rather a 
background document to assist tank owners in evaluating available 
options for UST repairs and upgrades. The report provides a sum- 
mary of methods and product types presently employed for tank 
repairs. The UST repair and upgrade methods are presented in the 
context of US EPA regulations and recommended standards devel- 
oped by trade and standards associations and organizations. In 
addition, the types of tank repairs permitted by the US EPA regula- 
tions are described, and the limitations and relative costs of each 
option are identified. Most tanks will require retrofits to comply with 
these requirements. The technological options for upgrading to the 
US EPA standard are identified, and estimated costs associated 
with each identified option are presented to allow for comparison 
between different upgrade options and between retrofit and tank 
replacement or permanent closure options. 62 refs., 1 fig., 6 tabs. 


34039 (SV-UG-1990-10) LPG air mix. Steen, Kjell. Swedish 
State Power Board, Vaellingby (Sweden). 6 Dec 1989. 33p. (in 
Swedish). Order Number DE90796208. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

LPG can be used as a substitute for natural gas, but technical 
restrictions makes it necessary to distribute LPG mixed with air. 
This report describes system requirements, technology and system 





design of equipment for storing, mixing and distribution of LPG air 
mix at gate stations. Regulations of Swedish authority are also 
summarized in the report. 
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34040 (AD-A-217860/6/XAB) Potential benefits from the 
use of JP-8 fuel in military ground equipment. interim report, 
October 1987-February 1989. Montemayor, A.F.; Stavinoha, L.L.; 
Lestz, S.J.; LePera, M.E. Southwest Research Inst., San Antonio, 
TX (USA). Belvoir Fuels and Lubricants Research Facility. Feb 
1989. 41p. (BFLRF—249). Available from NTIS, PC A03/MF A01. 
The U.S. DoD is moving toward the use of JP-8 as a single fuel 
for use in Europe. Many potential benefits are associated with ex- 
clusive use of JP-8 in U.S. DOD equipment. This study discusses 
these benefits and provides references for further study. Some of 
the benefits associated with use of JP-8 will be immediate, and 
some will require time to be appreciated. Some benefits will accrue 
during peacetime operations, and some will be most apparent dur- 
ing times of conflict. As JP-8 finds increasing use in field tests and 
conversions of military bases, there will no doubt be problems that 
arise alongside the benefits. Careful weighing of the benefits and 
problems will ultimately lead to optimal usage of fuel resources and 
hopefully, increased readiness. The main benefits associated with 
use of JP-8 in military ground equipment are simplified logistics, 
increased readiness, reduced exhaust emissions, and better lubri- 
cant life. The information contained in this report is intended to 
delineate those areas where the use of JP-8 will prove beneficial 
and alert those personnel that will be affected by the change. Intro- 
duction of JP-8 into the military system should proceed. The most 
useful demonstration programs will be operations that involve joint 
operations of forces to include Army ground and aviation activities. 
These operations should be monitored for benefits as well as pos- 
sible problems and the lessons learned applied accordingly. Jet 
engine fuels; Kerosene; Fuel additives; Diesel fuels; Compressior/ 


ignition engines; Sulfur/exhaust emissions/particulates; Logistics; 
Military/ground/combat vehicles. 


34041 (AD-A-218156/8/XAB) Effect of corrosion inhibitors 
on lubricity as measured by the ball-on-cylinder instrument. 
Final report, March 1985-—July 1986. Maurice, L.Q.; Miller, P.L.; 
Flahive, J.P.; Striebich, R.C. Air Force Wright Aeronautical Labs., 
Wright-Patterson AFB, OH (USA). Jun 1987. 66p. (AFWAL-TR-86- 
2088). Available from NTIS, PC A04/MF A01. 

This report is an investigation to determine the effects of corro- 
sion inhibitors on the lubricity of different types of fuels. The 
lubricity level of each fuel sample was measured using the Interav 
Ball-on-Cylinder Tester. The three most common inhibitors currently 
used by the Air Force (herein referred to as Corrosion Inhibitors 
C1, C2 and C3) were tested in petroleum and shale JP-4, JP-8 and 
isopar with and without other additives present. Normalization’ pro- 
cedures were used to evaluate inhibitor effectiveness relative to the 
wear scar of clay-treated fuels. Other additives were found to have 
effects on lubricity of fuel with corrosion inhibitor. Temperature vari- 
ations of 13 degrees C had only a slight effect on fuel lubricity. 


34042 (AD-A-218775/5/XAB) Effect of catalysts on gas- 
phase hydrocarbon ignition. Final report, 1 March 1985-30 
August 1989. Santavicca, D.A.; Lee, W. Pennsylvania State Univ., 
University Park, PA (USA). Davey Lab. 31 Jan 1990. 15p. Avail- 
able from NTIS, PC A03/MF A01. 

The effect of catalysts on the ignition of hydrocarbon fuels was 
experimentally studied in a high pressure chemical flow reactor un- 
der low heat-loss Diesel engine simulated conditions. The objective 
of this study was to characterize the nature and magnitude of the 
catalytic reactions and their effect on the gas-phase ignition chem- 
istry. Platinum, Cr203 (chromium oxide), and PSZ (partially 
stabilized zirconia) catalysts were tested with propane, propylene, 
n-hexane, toluene, and n-hexane/toluene mixture fuels. The param- 
eters which were investigated include fuel structure, equivalence 
ratio, temperature, and pressure. With platinum, evidence of both 
thermal and chemical enhancement of the gas-phase ignition 
chemistry was observed at 6 and 10 atm under mass transport 
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limited conditions. Thermal enhancement due to chemical heat re- 
lease from the catalytic surface reactions was observed for most 
cases, but is most significant for near stoichiometric and fuel rich 
conditions. 


34043 (EMR/MRL-89-111(TR)) Safety of fuel pump circuits 
in full tanks of road vehicles using unleaded gasoline or 
methanol. Dainty, E.E.; Lobay, G. Department of Energy, Mines 
and Resources, Ottawa, ON (Canada). Mining Reseaarch Labs. 
Oct 1989. 11p. (MICROLOG-—90-013239). Available from PC Envi- 
ronment Canada, Departmental Library, Ottawa, ON, CAN K1A 
OH3; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

In previous work, various road vehicle alternative fuels were 
tested in conjuction with electrical devices normally used in fuel 
tanks, such as submersible fuel pumps and level sensors. The 
tests simulated the operation of these devices both under normal 
and fault electrical conditions at various temperatures. The intent 
was to determine whether or not sparks from them could ignite the 
vapours above the fuel in the tank, thereby causing an explosion. 
These tests were performed using saturated vapour-air mixtures. 
This report supplements the previous information obtained. Two fu- 
els, unleaded gasoline and methanol, were tested in a range of 
temperatures, using a fuel pump circuit and the International Elec- 
trotechnical Commission breakflash apparatus for ignition. The 
results showed that the high current levels associated with the fuel 
pump test circuit somewhat extended, in a consistent way, the up- 
per and lower ranges of flammability for the respective vapours, 
relative to the lower levels of test current used previously. 3 refs., 2 
figs., 2 tabs. 


34044 (NIPER-469) Critical property and high-temperature 
heat-capacity measurements on quinoline and 5,6,7,8- 
tetrahydroquinoline. Steele, W.V.; Knipmeyer, S.E.; Chirico, R.D. 
National Inst. for Petroleum and Energy Research, Bartlesville, OK 
(USA). Jun 1990. 23p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract FC22-83FE60149. Order Number DE90000246. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Critical property and high-temperature heat capacity measure- 
ments on quinoline and 5,6,7,8-tetrahydroquinoline are reported. 
From the measurements, critical temperatures of (787 + 2) K and 
(746 + 2) K, and critical densities of (8336 + 3) kg-mol—' and (304 
+ 3) kg--' were obtained for quinoline and 5,6,7,8- 
tetrahydroquinoline, respectively. Critical pressures of (4820 + 50) 
kPa and (3975 + 40) kPa, respectively, were derived from the fit- 
ting procedures used. The results from the high-temperature heat 
capacity measurements were combined with earlier reported 
measurements at lower temperatures to obtain ideal-gas thermody- 
namic functions for both quinoline and 5,6,7,8-tetrahydroquinoline 
in the temperature range 298.15 K to 700 K. The derived values 
are compared with literature values. Densities for quinoline, esti- 
mated using the experimental critical properties determined in this 
research and extended corresponding states, are compared with 
literature measurement. Agreement is excellent with a maximum 
difference of 0.14% at 298 K. Using critical properties estimated via 
group-contribution methods the agreement is not so good. The dif- 
ference between experimental and calculated values averages 
4.5%. 26 refs., 4 figs. 


34045 (PB-90-195819/XAB) Fuel standardization. Directive. 
Dipoma, L. Assistant Secretary of Defense (Production and Logis- 
tics), Washington, DC (USA). 11 Mar 1988. 7p. (DOD-D-4140.43). 
Available from NTIS, PC AO2/MF A01. 

The Directive reissues DoD Directive 4140.43, December 5, 
1975, to revise policy on fuel standardization with a goal of mini- 
mizing the number and complexity of petroleum fuels required, and 
increasing the potential availability to usable fuels outside of the 
continental United States near combat locations. 
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Refer also to citation(s) 33981, 34556 


0302 Reserves, Geology, and Exploration 


Refer also to citation(s) 33983, 33984, 33987, 33993, 33994, 
33995, 33996, 34054, 34062 


34046 (PB—90-195124/XAB) Studies related to the deep 
earth gas: Final report. Gold, T.; Patnaik, P.; Soter, S. Cornell 
Univ., Ithaca, NY (USA). Center for Radiophysics and Space Re- 
search. Jan 1990. 14p. Available from NTIS, PC A03/MF A01. 

See also PB-88-170014 and PB—90-142308. 

Studies were conducted on the origin of natural gas and 
petroleum and on the role of natural gas in a number of natural 
phenomena. Laboratory investigations and theoretical findings give 
strong support to the existence of abiogenic methane deep in the 
Earth’s mantle and lower crust and show that methane at high 
temperatures and pressures may be in equilibrium with a great 
range of hydrocarbons, some of which are important constituents 
or building blocks of petroleum. A list of publications is included. 


34047 (PB—90-196700/XAB) Geologic evaluation of critical 
production parameters for coalbed methane resources. Part 2. 
Black Warrior basin. Annual report, August 1988-July 1989. 
Pashin, J.C.; Ward, W.E.; Winston, R.B.; Chandler, R.V.; Bolin, 
D.E. Alabama Geological Survey, University, AL (USA). Feb 1990. 
190p. Available from NTIS, PC AO9/MF A01. 

See also report dated Dec 88, PB—-89-142582. 

Geologic evaluation of critical production parameters for coalbed- 
methane resources in the Black Warrior basin of Alabama 
employed an interdisciplinary approach that utilized structural, coal- 
quality, sedimentologic, hydrologic, and engineering data. Results 
indicate that geologic factors are a major control on the producibil- 
ity of coalbed methane and that completion techniques may be 
used to increase recovery if tailored to specific geologic settings. 
Sedimentologic and coal-quality parameters may be used to locate 
regions for coalbed-methane development by characterizing the 
occurrence, rank, and grade of coal resources. However, high- 
productivity trends within those regions are localized, and geologic 
data suggest that productivity trends may be predictable. Several 
highly productive trends occur along northeast-oriented lineaments. 
These lineaments are the inferred surface expression of zones of 
enhanced permeability which are related to fractures. Productive 
trends also are associated with areas of low reservoir pressure, 
and salinity maps indicate that fresh water has migrated toward ar- 
eas with low reservoir pressure. The available data indicate that 
structure and hydrology are critical production parameters that may 
be used to identify favorable well sites within regions containing 
significant coalbed-methane resources. 


34048 (PB-90-199183/XAB) Exploration-production studies 
in newly drilled Devonian shale gas wells. Annual report, 
February 1989-January 1990. Technical report. Graham, R.L. 
Graham (Reuben L.), Inc., Charleston, WV (USA). Feb 1990. 5ip. 
Available from NTIS, PC A04/MF A01. 

See also PB-89-188916. 

This cooperative program is a continuing field oriented effort 
whose objectives are to identify productive gas zones, to develop a 
comprehensive set of diagnostics, and to determine the effective- 
ness of various stimulation techniques. To date, the program has 
encompassed 78 cooperative wells and 16 participating producers 
with outside funding in excess of 11 million dollars. The program 
has progressed from the identification of productive zones, through 
the development of more effective diagnostics and evaluations, and 
into the investigation, analysis and improvement of various comple- 
tion and stimulation techniques. The report focuses on what was 
accomplished during this period regarding field experiments in 
stimulation research, refinement of a stimulation monitoring system, 
and the participation in a highly deviated well through the Devonian 
shale interval. The report illustrate the diagnostic tools and proce- 
dures developed and summarizes the significance of the work 
accomplished in this period. 
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34049 (PB-90-200213/XAB) Update on natural gas hy- 
drates. Topical report. Hoffman, E.J. Gas Research Inst., Chicago, 
IL (USA). Mar 1980. 24p. Available from NTIS, PC A03/MF A01. 

Portions of this document are not fully legible. 

To identify new developments since the 1979 GRI Gas Hydrate 
Workshop, a survey was conducted of participants and other inter- 
ested parties. Findings summarized include descriptions of natural 
gas hydrate research projects on fundamentals, kinetics, formation 
in porous media, information retrieval, exploration and logging, and 
drilling. A list of contacts is included. 
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34050 (PB-90-197989/XAB) Field and laboratory support 
for the co-production of gas and water program. Final report, 
May 1984-March 1988. Randolph, P.L.; Hayden, C.G. Institute of 
Gas Technology, Chicago, IL (USA). Feb 1990. 563p. Available 
from NTIS, PC A24/MF AO3. 

See also report dated Jan 87, PB—87-164554. 

The water drive N.E. Hitchcock Frio 'A’ reservoir was produced 
as a conventional gas reservoir from 1958 to 1982, and has been 
produced under co-production, a reservoir management strategy to 
produce large amounts of brine and associated gas from water 
drive reservoirs, since 1983. The objective of co-production is eco- 
nomic recovery of gas previously trapped by inhibition during 
primary recovery. The co-production process consists of complet- 
ing wells to maximize production of fluids from the reservoir, 
thereby decreasing the reservoir pressure substantially below the 
minimum achieved during primary production. The report summa- 
rizes co-production recovery and operating characteristics for four 
producing wells at locations on the structure that result in quite dif- 
ferent producing characteristics. Surface equipment and operating 
procedures being used for separation and recovery of hydrocar- 
bons are discussed. Chemical and physical analyses on reservoir 
material and on produced fluids, used as input to refine the hydro- 
carbon recovery system, are presented. The salt water disposal 
system design and operating procedures, as well as the chemical 
and physical tests which provided a basis therefore, are defined. 


34051 (PB—90-198474/XAB) Staged Field Experiment No. 2: 
Application of advanced geological, petrophysical and engi- 
neering technologies to evaluate and improve gas recovery 
from low-permeability sandstone reservoirs. Travis Peak For- 
mation, North Appleby Field, Nacogdoches County, Texas. 
Volume 1. Topical report. Peterson, R.E. CER Corp., Las Vegas, 
NV (USA). Jun 1989. 191p. Available from NTIS, PC AO9/MF A01. 

See also PB—88-250618. 

The Gas Research Institute has sponsored research directed to- 
wards improving the recovery efficiency and reducing the cost of 
producing gas from tight reservoirs. To more effectively acquire 
data and perform research experiments, the concept of Staged 
Field Experiments (SFE) was developed. SFE No. 22 had specific 
objectives which included implementing data collection methods 
which would be structured to benefit the research contractors 
advancing various formation evaluation and hydraulic fracture tech- 
nologies. The results of the data acquisition and research are 
presented, and Volume | includes sections relative to geology, for- 
mation evaluation, stress testing and stress profiling. 
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34052 (PB-90-200205/XAB) Development of a_ portable 
odorant test instrument. Final report, October 15, 1981-April 
15, 1983. Grain, C.F.; Oberholtzer, J.E. Little (Arthur D.), Inc., 
Cambridge, MA (USA). 25 Apr 1983. 68p. (ADL-REF-87101). 
Available from NTIS, PC A04/MF A01. 

See also report for 1983, PB-83-228346. 

The report describes the results of a laboratory program in which 
the feasibility of using solid-state semiconductor detectors to mea- 
sure odorant levels in natural gas was studied. One type of sensor 
which employed a catalyst composed of the mixed oxides of lan- 
thanum, strontium and cobalt in a Perovskite crystal structure could 
detect low-ppm concentration of sulfur-containing odorants at 





odorant-to-methane ratios typical of those found in odorized natural 
gas. A second sensor which used a thin film of pure tin oxide could 
also detect odorants in relatively high concentrations of methane 
but it was not as selective for odorant vs. methane as was the Per- 
ovskite material. Odorants commonly used by the gas industry 
were prepared as mixtures in cylinders of pressurized methane, 
certified at 50 ppm. Prepared sensors were placed in a glass test 
chamber of a dynamic flow system and exposed to concentration 
levels which varied from 1-50 ppm while operating over a tempera- 
ture range from 190 C to 340 C. 
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Refer also to citation(s) 34017, 34069, 34070, 34071, 34072, 
34197, 34543, 34548, 34558, 34559 


34053 (DOE/EIA—0130(90/03)) Natural gas monthly, March 
1990. USDOE Energy Information Administration, Washington, DC 
(USA). Office of Oil and Gas. 24 May 1990. 167p. Sponsored by 
U.S. DOE Energy Information Administration. Order Number 
DE90011843. Available from NTIS, PC A08/MF A01 - GPO - OSTI; 
GPO Dep. 

This report highlights activities, events, and analyses of interest 
to public and private sector organizations associated with the natu- 
ral gas industry. Volume and price data are presented each month 
for natural gas production, distribution, consumption, and interstate 
pipeline activities. Producer-related activities and underground stor- 
age data are also reported. From time to time, the NGM features 
articles designed to assist readers in using and interpreting natural 
gas information. Explanatory Notes supplement the information 
found in tables of the report. A description of the data collection 
surveys that support the NGM is provided in the Data Sources sec- 
tion. A glossary of the terms used in this report is also provided to 
assist readers in understanding the data presented in this publica- 
tion. All natural gas volumes are reported at a pressure base of 
14.73 pounds per square inch absolute (psia) and at 60 degrees 
Fahrenheit. 7 figs., 34 tabs. 


34054 (DOE/EIA-0532) Natural gas production responses 
to a changing market environment, 1978-1988. USDOE Energy 
Information Administration, Washington, DC (USA). Office of Oil 
and Gas. 23 May 1990. 129p. Sponsored by U.S. DOE Energy In- 
formation Administration. Order Number DE90011844. Available 
from NTIS, PC AO7/MF A01 - GPO - OSTI; GPO Dep. 

This publication presents a historical analysis of the activities of 
natural gas producers and their responses to market developments 
occurring since 1978. The report examines natural gas reserves 
and well production data for the period 1978 through 1988, particu- 
larly in respect to productive capacity in a changing market 
environment. In addition, the report examines productivity levels 
and the number of well abandonments or shut-ins relative to 
changes in market conditions and/or regulatory initiatives during 
the period. The report was prepared in part in response to public 
inquiries concerning these subjects and the availability of data of 
this nature. It is intended to be of interest to analysts in the natural 
gas industry, State and Federal regulatory bodies, Congress, and 
the general public. 18 refs., 25 figs., 37 tabs. 


34055 (OP-28, pp. 1-10) Gas royalties and gas cost al- 
lowances. Standerwick, T.W. (Petroleum Accountants Society of 
Canada, Calgary, AB (Canada)); Kay, R.D. Ontario Petroleum 
Inst., Inc., Chatham, ON (Canada). 1989. (CONF-8910417-: 28. 
annual conference of the Ontario Petroleum Institute, London 
(Canada), 15-17 Oct 1989; CE-03009). In Twenty-eighth annual 
confernece [of the] Ontario Petroleum Institute Inc. Available from 
Ontario Petroleum Institute Inc, 70 Talbot Rd S, PO Box 340, Lam- 
beth, ON, CAN NOL 1S0. Prices: PRICES UPON REQUEST. 

The development of the Jumping Pound field in Alberta saw the 
first producer-owned processing plant and the first producer/royalty 
owner agreement that took into account the processing costs asso- 
ciated with preparing natural gas for market. The agreement led to 
the concept that in order for the royalty owner to realize revenue 
from his share of production, the gas had to undergo a manufac- 
turing process that cost money and that it was equitable for the 
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royalty owner to absorb this cost. The concept led to the develop- 
ment of a formula, still called the Jumping Pound Forumula, that 
has four components: depreciation on capital costs; return on in- 
vestment; income tax; and operating expenses. The formula is 
used in Alberta to calculate the processing cost once per year, and 
all calculations are submitted to the Department of Mines and 
Minerals for approval. A sample processing cost calculation is pre- 
sented to illustrate the principles involved. The Alberta Crown Gas 
Cost Allowance is also described, and the various means of deter- 
mining values are discussed. 2 figs., 2 tabs. 


34056 (OPI-28, pp. 1-26) Natural gas in North America: 
The next few years. Gray, J.K. (Canadian Hunter Exploration Ltd., 
Calgary, AB (Canada)). Ontario Petroleum inst., Inc., Chatham, ON 
(Canada). 1989. (CONF-8910417-: 28. annual conference of the 
Ontario Petroleum Institute, London (Canada), 15-17 Oct 1989; 
CE-—03009). In Twenty-eighth annual conference fof the] Ontario 
Petroleum Institute Inc. Available from Ontario Petroleum Institute 
Inc, 70 Talbot Rd S, PO Box 340, Lambeth, ON, CAN NOL 1S0. 
Prices: PRICES UPON REQUEST. 

The projected changes in the North American gas industry are 
outlined. An impending shortfall in gas deliverability is foreseen in 
the USA, due to a decline in drilling and well completions, and 
growing demand. A solution to this shortage will be hindered by the 
lack of skilled exploration personnel. imports of Canadian gas will 
not materially offset the shortfall; the need for additional pipeline 
capacity and the time required for completion of new pipelines 
mean that substantial added capacity will not be avilable until late 
1992. Canadian deliveries to the USA could then probably increase 
to about 10% of US demand. Although western Canada has sub- 
stantial gas potential, some offsetting factors include the declining 
nature of many of the main producing fields. New environmental 
legislation is expected to result in larger markets for clean fuels 
such as natural gas, and the wellhead price is consequently fore- 
cast to more than double in the next few years. The Canada/USA 
Free Trade Agreement is seen as an important constraint on the 
interventionists and isolationists in both countries. 6 figs. 


34057 (PB-90-192923/XAB) Use of natural gas in the bliast- 
furnace area: A white paper. Topical report, February 1988. 
Agarwal, J.C.; Brown, F.C. Charles River Associates, Inc., Boston, 
MA (USA). Feb 1988. 102p. (CRA-299). Available from NTIS, PC 
AO6/MF A01. 

The study of the use of natural gas in the blast furnace area de- 
scribes thermodynamic and rate process considerations and steel 
industry experience, and identifies technical and economic 
incentives and barriers and attitudes toward increased gas use. In- 
formation for the study was gathered from a literature review and a 
survey of blast-furnace operators. Economic analysis is based on 
typical operating practice and economic factors. 


34058 (PB-90-193137/XAB) Gas Research institute: 
Overview, January 1990. Gas Research Inst., Chicago, IL (USA). 
Jan 1990. 13p. (GRI-90/0054). Available from NTIS, PC A03/MF 
A01. 

See also report for Jan 89, PB—89-205090. Color illustrations re- 
produced in black and white. 

The overview describes GRI’'s funding; membership; program 
evaluations; proposed cooperative R&D ventures; and research 
aimed at targeting environmental concerns, increasing economical 
gas supplies, and developing technologies for the residential and 
commercial markets. 


34059 (PB-90-197294/XAB) How to save money on 
monthly gas utility bills for public-housing agencies: A simple 
step-by-step procedure. Ryan, R.S. Ryan (Robert S.) and Asso- 
ciates, Columbus, OH (USA). 1990. 82p. Available from NTIS, PC 
AO5/MF A01. 

This manual gives a step-by-step procedure that managers of 
HUD-associated housing projects can use to buy gas at the well- 
head and have it transported to the point of use via the pipeline 
and the local distribution company. This procedure can be used to 
reduce the costs of natural gas used at public-housing units. The 
concept is commonly referred to as ‘carriage gas’. 
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0306 Economic, industrial, and Business Aspects 
34060 (PB-90-198011/XAB) Illinois statewide gas utility 
1990-2000. Volume 1. Executive Summary. Hartel, W.; 
Jensen, V.; Kleemann, S.; Longstreth, E. Illinois Dept. of Energy 
and Natural Resources, Springfield, IL (USA). Feb 1990. 34p. 
(IL/ENR/RE/SP-90/03-1). Available from NTIS, PC AO3/MF A01. 

See Volume 2, PB—90-198029. 

Under the Illinois Public Utilities Act the Department is required 
to prepare a biennial natural gas utility energy plan for the state. 
The pian, presented in two volumes, assesses natural gas demand 
and supply under five scenerios for the period 1990-2000. Key is- 
sues related to the development of least-cost natural gas plans are 
identified, and policies for addressing the issues are developed. 
The rationale and potential for natural gas demand management 
programs and policies are explored, and recommendations made 
with respect to utility Demand Side Management capability-building 
and Demand Side Management cost-recovery. 


34061 (PB—90-198029/XAB) Illinois statewide gas utility 
plan: 1990-2000. Volume 2. Analysis and appendices. Hartel, 
W.; Jensen, V.; Kleemann, S.; Longstreth, E. Illinois Dept. of En- 
ergy and Natural Resources, Springfield, IL (USA). Feb 1990. 411p. 
(ILYERN/RE/SP-90/03-2). Available from NTIS, PC A18/MF AOS. 

See also Volume 1, PB—-90-198011. 

Under the Illinois Public Utilities Act the Department is required 
to prepare a biennial natural gas utility energy plan for the state. 
The plan, presented in two volumes, assesses natural gas demand 
and supply under five scenerios for the period 1990-2000. Key is- 
sues related to the development of least-cost natural gas plans are 
identified, and policies for addressing the issues are developed. 
The rationale and potential for natural gas demand management 
programs and policies are explored, and recommendations made 
with respect to utility Demand Side Management capability-building 
and Demand Side Management cost-recovery. 


34062 (WEB/FF-011) Natural gas use in Wisconsin: The 
past and the future. Wisconsin Dept. of Administration, Madison, 
WI (USA). Energy Bureau. Dec 1989. 68p. Sponsored by Wiscon- 
sin Department of Administration. Available from OSTI; Wisconsin 
Energy Bureau, Department Of Administration 101 S. Webster St., 
Madison, WI 53707. 

This report presents information on natural gas supply, demand, 
and historical aspects in Wisconsin. Natural gas consumption by 
various sectors is described. 14 refs., 9 figs., 29 tabs. (CBS) 


0308 Environmental Aspects 
Refer also to citation(s) 34028, 34058 


34063 (PB-90-198466/XAB) Environment and Safety Re- 
search status report: 1989-1990. Gas Research Inst., Chicago, 
IL (USA). Mar 1990. 178p. (GRI-90/0076). Available from NTIS, 
PC AO9/MF A01. 

See also rept. for 1989, PB—89-185870. 

The 1990 status report describes ongoing and planned activities 
within GRI’s Environment and Safety Research Program. The ob- 
jectives and goals, accomplishments and strategies are described, 
and contract status summaries are presented for Environment and 
Safety projects in Supply, End Use and Gas Operations. 


34064 (PB-90-200239/XAB) Workshops dealing with the 
PCB issue. Final report, October 1981-April 1983. Gaynor, A.J. 
IIT Research Inst., Chicago, IL (USA). Jul 1983. 49p. Available 
from NTIS, PC A03/MF A01. 

See also PB-90-200221. 

Three mini-workshops sponsored by the Gas Research Institute 
were held to discuss the problem of polychlorinated biphenyls 
(PCBs) in some natural gas pipeline systems. Workshop 1 concen- 
trated on the PCB sources in the pipeline condensate, transport 
mechanisms in the pipeline, and the properties of PCBs. Work- 
shops 2 and 3 focused on the nature and fate of natural gas 
combustion products in the indoor environment. The results of the 
workshops are summarized, and a paper on aerosol behavior in 
natural gas pipelines is included. 
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0310 Legislation and Regulations 


34065 (GHW-3-89) Reasons for decision: information on 
gas supply required to be provided by TransCanada Pipelines 
Limited in support of its 1991/92 and 1992-1993 facilities appli- 
cations. National Energy Board, Ottawa, ON (Canada). Jan 1990. 
19p. (CE-03004). Available from National Energy Board, Trebla 
Bidg., 473 Albert St., Ottawa, ON, CAN K1A OES. Prices: PRICES 
UPON REQUEST. 

In June 1989, TransCanada Pipelines Ltd. made application to 
the National Energy Board to construct pipeline facilities for service 
to commence in November of 1991 and 1992. TransCanada did 
not include some prospective shipper’s volumes in the application 
because these shippers, particularly Union Gas Ltd., were not able 
to provide the information on supply that TransCanada understood 
was required by the Board. Union Gas then filed an application re- 
questing that TransCanada be ordered to include its request for 
service, which the Board denied. In an effort to remove the uncer- 
tainty that appeared to exist about information on gas supply, 
required to be provided in support of TransCanada’s 1991/92 and 
1992/93 facilities application, the Board decided to hold a public 
hearing. This report covers the information required in both the 
specific case with TransCanada and Union Gas, and the informa- 
tion required for TransCanada on project-specific and overall 
supply. The Board decided that TransCanada should provide evi- 
dence that it has assured itself that there is, or will be, adequate 
natural gas supply to ensure sufficient utilization of its total pipeline 
capacity in the long term, taking into consideration all potential 
supply sources that could reasonably be expected to be connected 
to the TransCanada system and the domestic and export demand 
for Canadian gas that could reasonably be expected to be served 
via the TransCanada system. 


34066 (GHW-3-89) Reasons for decision: Information on 
gas supply required to be provided by TransCanada Pipelines 
Limited in support of its 1991/92 and 1992/93 facilities applica- 
tion. National Energy Board, Ottawa, ON (Canada). Jan 1990. 
22p. (CE-03005). Available from National Energy Board, Trebla 
Bidg., 473 Albert St., Ottawa, ON, CAN K1A OES. Prices: PRICES 
UPON REQUEST. 

Concern has been expressed about the use of benefit-cost 
analysis in the National Energy Board's natural gas licensing pro- 
cedures. In light of these concerns, a review was conducted of the 
role that benefit-cost analysis should play in the market-based pro- 
cedure (MBP). MBP is a procedure used to demonstrate that the 
quantity of oil, gas or power te be exported does not exceed the 
surplus remaining after due allowance has been made for future 
Canadian requirements. The Board also sought views on the ex- 
tent to which it should examine the provisions of export contracts 
to determine whether they allow sufficient flexibility to reflect long- 
term market conditions. Submissions were requested on the 
examination of export contracts and on the questions of the contin- 
ued use of benefit-cost analysis, the role of such analysis in the 
decision-making process, the appropriateness of the methodology, 
and the use of alternate methods to achieve the same ends. Sub- 
missions were received from 76 interested parties, including 
companies, associations, individuals, provincial governments, and 
government agencies. This report presents summaries of the argu- 
ments of both Board and interested parties. The Board concluded 
that it was not appropriate to use benefit-cost analysis as a deter- 
minative factor in gas export licensing, nor should it be retained for 
monitoring or information purposes. Thus, it will not use benefit- 
cost analysis in its gas export licensing procedures and will not 
require applicants to provide evidence on the net social benefits of 
their projects. The Board will continue to examine contracts under- 
lying gas export applications to assure itself that they have 
commercial substance and will also take into account whether con- 
tracts are likely to be durable over their term. 


34067 (GHW-4-89E) Reasons for decision: Review of cer- 
tain aspects of the market-based procedure. National Energy 
Board, Ottawa, ON (Canada). Mar 1990. 50p. (CE-03028). Avail- 
able from National Energy Board, Trebla Bidg., 473 Albert St., 
Ottawa, ON, CAN K1A OES. Prices: PRICES UPON REQUEST. 
Concern was expressed about the use of benefit-cost analysis in 
the Board’s natural gas licensing procedures. The Board decided 
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to conduct a review of the role that benefit-cost analysis should 
play in the market-based procedure (MBP). MBP is a procedure 
used to demonstrate that the quantity of oil, gas or power to be ex- 
ported does not exceed the surplus remaining after due allowance 
has been made for the reasonably foreseeable Canadian require- 
ments. The Board also sought views on the extent to which it 
should, as part of the public interest component of the procedure, 
examine the provisions to determine whether the contracts allow 
sufficient flexibility to reflect changing market conditions over time. 
Submissions were requested on the examination of export con- 
tracts and on the questions of the continued use of benefit-cost 
analysis, the role of such analysis in the decision-making process, 
the appropriateness of the methodology, and the use of alternate 
methods other than such analysis to achieve the same ends. Sub- 
missions were received from 76 interested parties, including 
companies, associations, individuals, provincial governments, and 
government agencies. This report presents summaries of the argu- 
ments of both Board and interested parties. The Board concluded 
that it was not appropriate to use benefit-cost analysis as a deter- 
minative factor in gas export licensing, nor should it be retined for 
monitoring or information purposes. The Board decided not to use 
benefit-cost analysis in its gas export licensing procedures and will 
henceforth not require applicants pursuant to Part VI of the Act to 
provide evidence on the net social benefits of their projects. The 
Board will continue to examine contracts underlying gas export ap- 
plications to assure itself that they have commercial substance and 
will also take into account whether contracts are likely to be 
durable over their term. Four lines too long! 


34068 (GHW-—4-89F) Reasons for decision: Review of cer- 
tain aspects of the market-based procedure. National Energy 
Board, Ottawa, ON (Canada). Mar 1990. 83p. (CE—03029). Avail- 
able from National Energy Board, Trebla Bidg., 473 Albert St., 
Ottawa, ON, CAN K1A OES. Prices: PRICES UPON REQUEST. 

Concern has been expressed about the use of benefit-cost 
analysis in the National Energy Board's natural gas licensing pro- 
cedures. In light of these concerns, a review was conducted of the 
role that benefit-cost analysis should play in the market-based pro- 
cedure (MBP). MBP is a procedure used to demonstrate that the 
quantity of oil, gas or power to be exported does not exceed the 
surplus remaining after due allowance has been made for future 
Canadian requirements. The Board also sought views on the ex- 
tent to which it should examine the provisions of export contracts 
to determine whether they allow sufficient flexibility to reflect long- 
term market conditions. Submissions were requested on the 
examination of export contracts and on the questions of the contin- 
ued use of benefit-cost analysis, the role of such analysis in the 
decision-making process, the appropriateness of the methodology, 
and the use of alternate methods to achieve the same ends. Sub- 
missions were received from 76 interested parties, including 
companies, associations, individuals, provincial governments, and 
government agencies. This report presents summaries of the argu- 
ments of both Board and interested parties. The Board concluded 
that it was not appropriate to use benefit-cost analysis as a deter- 
minative factor in gas export licensing, nor should it be retained for 
monitoring or information purposes. Thus, it will not use benefit- 
cost analysis in its gas export licensing procedures and will not 
require applicants to provide evidence on the net social benefits of 
their projects. The Board will continue to examine contracts under- 
lying gas export applications to assure itself that they have 
commercial substance and will also take into account whether con- 
tracts are likely to be durable over their term. 


34069 (NEB-SS—CE03031) Reasons for decision: Letter 
dated 7 September 1989 on the proposed amendment to ex- 
port impact assessment filing requirements. National Energy 
Board, Ottawa, ON (Canada). Nov 1989. 35p. (CE—03031). Avail- 
able from National Energy Board, Trebla Bidg., 473 Albert St., 
Ottawa, ON, CAN K1A OES. Prices: PRICES UPON REQUEST. 
On 7 September 1989, the National Energy Board issued a letter 
to all interested parties inviting their views on proposed amende- 
ments to the Export Impact Assessement (EIA) filing requirements. 
The filing of an EIA is one component of the market based proce- 
dure established by the board in July 1987 for granting licenses to 
export natural gas from Canada. The text of this letter is provided, 


together with an illustrative example of how an EIA might be con- 
ducted in order to assess the price, demand and supply reactions 
to a large, hypothetical increase of exports. The views of the sub- 
mittors and the views of the Board are summarized. According to 
the Board's disposition, the Board’s EIA will address only the ef- 
fects which various levels of exports will have on supply, demand 
and price in Canada; this change of focus is a practical improve- 
ment that will allow the Board to continue to carry out its statutory 
duty with regard to surplus in a manner compatible with a market- 
oriented pricing regime. 3 refs., 23 figs., 7 tabs. 


34070 (NEB-SS-CE03032) Reasons for decision: Letter 
dated 7 September 1989 on the proposed amendment to ex- 
port impact assessment filing requirements. National Energy 
Board, Ottawa, ON (Canada). Nov 1989. 37p. (CE—03032). Avail- 
able from National Energy Board, Trebla Bldg., 473 Albert St., 
Ottawa, ON, CAN K1A OES. Prices: PRICES UPON REQUEST. 

On 7 September 1989, the National Energy Board issued a letter 
to all interested parties inviting their views on proposed amende- 
ments to the Export Impact Assessement (EIA) filing requirements. 
The filing of an EIA is one component of the market based proce- 
dure established by the board in July 1987 for granting licenses to 
export natural gas from Canada. The text of this letter is provided, 
together with an illustrative example of how an EIA might be con- 
ducted in order to assess the price, demand and supply reactions 
to a large, hypothetical increase of exports. The views of the sub- 
mittors and the views of the Board are summarized. According to 
the Board's disposition, the Board’s EIA will address only the ef- 
fects which various levels of exports will have on supply, demand 
and price in Canada; this change of focus is a practical improve- 
ment that will allow the Board to continue to carry out its statutory 
duty with regard to surplus in a manner compatible with a market- 
oriented pricing regime. 3 refs., 23 figs., 7 tabs. 


34071 (RH-2-89E) Reasons for decision [in the matter of] 
Westcoast Energy Inc.: Application dated 5 July 1989 for new 
tolls effective 1 January 1990. National Energy Board, Ottawa, 
ON (Canada). Jan 1990. 54p. (CE—03026). Available from National 
Energy Board, Trebla Bidg., 473 Albert St., Ottawa, ON, CAN K1A 
OES. Prices: PRICES UPON REQUEST. 

This report summarizes the reasons for the Board’s decision to 
make Westcoast’s existing tolls interim, effective January 1, 1990, 
along with the deferral of a sum which had erroneously been char- 
acterized as a change in the tax rate in 1988 and 1989 rather than 
a deferral of excess revenue from the 1989 to the 1990 test year. 
The report covers revenue requirements for 1990, the rate base 
and depreciation, the cost of capital, operating costs, deferral ac- 
counts, and tolls and toll schedules. 


34072 (RH-2-89F) Reasons for decision [in the matter of] 
Westcoast Energy Inc.: Application dated 5 July 1989 for new 
tolls effective 1 January 1990. National Energy Board, Ottawa, 
ON (Canada). Jan 1990. 61p. (CE—03027). Available from National 
Energy Board, Trebla Bidg., 473 Albert St., Ottawa, ON, CAN K1A 
OES. Prices: PRICES UPON REQUEST. 

This report summarizes the reasons for the Board’s decision to 
make Westcoast's existing tolls interim, effective January 1, 1990, 
along with the deferral of a sum which had erroneously been char- 
acterized as a change in the tax rate in 1988 and 1989 rather than 
a deferral of excess revenue from the 1989 to the 1990 test year. 
The report covers revenue requirements for 1990, the rate base 
and depreciation, the cost of capital, operating costs, deferral ac- 
counts, and tolls and toll schedules. 


0320 Transport, Handling, and Storage 
Refer also to citation(s) 34039, 34065 


34073 (OPI-28, pp. 1-5) Quaternary deposits as potential 
underground reservoir. Goupil, F. (Geophysics GPR International 
Inc., Longueuil, PQ (Canada)); Jessop, J.M. Ontario Petroleum 
Inst., Inc., Chatham, ON (Canada). 1989. (CONF-8910417—: 28. 
annual conference of the Ontario Petroleum Institute, London 
(Canada), 15-17 Oct 1989; CE-03009). In Twenty-eighth annual 
conference [of the] Ontario Petroleum Institute Inc. Available from 
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Ontario Petroleum Institute Inc, 70 Talbot Rd S, PO Box 340, Lam- 
beth, ON, CAN NOL 1S0. Prices: PRICES UPON REQUEST. 

The concept of Quaternary geologic deposits as underground 
storage reservoirs for natural gas is discussed. Such a reservoir 
would consist of a porous volume enclosed within an impermeable 
environment. Since depth of burial will be characteristically shallow, 
pressure within the reservoir cannot be significantly higher than hy- 
drostatic, thus requiring a porosity above 30%. The reservoir will 
need a good permeability and a minimum size should be 0.5-1 bil- 
lion cubic feet. Various types of fluvial, fluvio-glacial, or glacial 
deposits would be suitable for such reservoirs, such as river deltas, 
sand bars, and moraines with low clay content. Eskers are proba- 
bly the best reservoir of the fluvio-glacial type, as they have an 
excellent granulometric distribution with minimal clay content. Crite- 
ria for exploring for such deposits are outlined: minimal viable 
depth of 50 m, minimum thickness of ca 60 m, and a quaternary 
depositional environment. A high-resolution, shallow-reflection seis- 
mic survey can be used to delineate the potential reservoir. An 
example of a survey which discovered a reservoir in Quebec is 
presented. 2 figs. 


34074 (PB-90-200171/XAB) LNG storage: Safety analysis. 
Annual report, January-December 1980. Reid, R.C.; Smith, K.A.; 
Virk, P.S. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
LNG Research Center. Feb 1981. 95p. Available from NTIS, PC 
A05/MF A01. 

See also PB-86-123627. Portions of this document are not fully 
legible. 
ean is summarized on three projects in the areas of LNG 
safety: Rollover phenomena; Simultaneous boiling and spreading 
of cryogenic liquids; Modelling of LNG tank dynamics. 


34075 (SV-UG—1990-4) Water-tightened natural gas stor- 
age. Stochastic geohydrological modelling. Gustafson, G. (VIAK 
AB/CTH, Goeteborg (SE)); Soeder, C.O. Swedish State Power 
Board, Vaellingby (Sweden). 8 Dec 1989. 44p. (in Swedish). Order 
Number DE90796209. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Water-tightened storage of natural gas appears today as a real- 
istic alternative. The concept implies that the storage is gastight 
when the water pressure in the surrounding rock is higher than the 
gas pressure. The object of the study was to test and verify the 
thesis that a model with randomly varying conductivity with a cer- 
tain expectation value will show better conditions of gas tightness 
than a homogeneous model where all conductivities are equal to 
the expectation value. The calculations confirm this thesis. A di- 
mensioning of a gas storage based on the assumption that the 
rock volume is homogeneous and that the absolute pressure any- 
where around the cavern is higher than in the cavern will be on the 
safe side. (23 figs.). 


0340 Combustion 
Refer also to citation(s) 33918, 34713, 34802, 34808 


34076 (CICS—CE02995, pp. 70-72) Combustion measure- 
ment and simulation with natural gas fueling of a spark 
ignition engine. Hill, P.G.; Vis, D.T.; Kapil, A.K. Combustion Inst. 
(Canada). Canadian Section. [1990]. (CONF-8905326-: 1989 
Combustion Institute Canadian Section spring technical meeting, 
Toronto (Canada), 31 May - 2 jun 1989; CE-02995). In The Com- 
bustion Institute, Canadian Section, 1989 Spring technical meeting. 
Availabie from Combustion Institute, Canadian Section, Dept. of 
Mechanical Engineering, Royal Military College, Kingston, ON, 
CAN K7K 5LO0. Prices: PRICES UPON REQUEST. 

The combustion of natural gas in a spark-ignition engine was 
studied experimentally in a single-cylinder Ricardo research engine, 
as well as analytically with the aid of a thick-flame burning simula- 
tion. Cylinder pressure measurements, averaged over 100 cycles, 
have been used in determining average combustion progress and 
cyclic variations in early burning time. The dependence of early (0- 
10%) and main (10-90%) combustion durations on load, speed, 
equivalence ratio, and chamber geometry have been determined. 
The combustion of natural gas in a spark ignition engine is charac- 
terized by relatively long early burning times which necessitate 
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large spark advance. The combustion period is strongly dependent 
on equivalence ratio. Lean mixtures with ¢ as low as 0.7 demon- 
strate no examples of misfiring in 100 cycles of data. The cyclic 
variations, characterized by the standard deviation of the early 
burning period, were strongly dependent on equivalence ratio and 
only weakly dependent on speed. One objective was to see if the 
measured behaviour could be well represented by a numerical sim- 
ulation of the combustion behaviour. A combustion simulation 
based on laminar burning at the Taylor microscale, with rapid flame 
propagation in the regions of concentrated vorticity, has been used 
to estimate burning one thickness, flame propagation rate, and the 
amplitude of cyclic variations in the early combustion period. The 
simulation provides a good representation of combustion over a 
wide range of operating conditions. It was concluded that the am- 
plitude of the cyclic fluctuations in burning time are associated with 
the parameter /4u,, where A is the Taylor micro-scale and u, is 
the laminar burning velocity. 6 refs., 4 figs. 


34077 (CICS—CE02995, pp. 64-66) Autoignition of natural 
gas in a simulated diesel environment. Fraser, R.A. (Sandia Na- 
tional Laboratories, Livermore, CA (USA)). Combustion Inst. 
(Canada). Canadian Section. [1990]. (CONF-8905326—-: 1989 
Combustion Institute Canadian Section spring technical meeting, 
Toronto (Canada), 31 May - 2 jun 1989; CE-02995). In The Com- 
bustion Institute, Canadian Section, 1989 Spring technical meeting. 
Available from Combustion Institute, Canadian Section, Dept. of 
Mechanical Engineering, Royal Military College, Kingston, ON, 
CAN K7K 5LO0. Prices: PRICES UPON REQUEST. 

The subject of this paper is a projected experimental program to 
improve understanding of the processes governing the self-ignition 
of natural gas in a diesel engine environment. To investigate the 
sensitivity of natural gas ignition to its non-methane hydrocarbon 
components, a mixture of methane with 0 to 12 vol % ethane is to 
be used in the experiments. The constant-volume combustion ves- 
sel designed for the experiment is described. Sapphire windows on 
each and allow optical access through the entire chamber; pres- 
sure history can also be measured. The charge is pre-mixed 
before ignition. Several definitions of the self-ignition delay time are 
to be used. Given the insensitivity of the fluid mechanics to the 
chemical kinetics in this experiment, and the removal of the compli- 
cating factors associated with in-cylinder engine turbulence and the 
2-phase flow of liquid sprays, it is hoped that modelling of the ex- 
perimnetal data will be possible. 11 refs., 2 figs. 


34078  (CICS-CE02995, pp. 36-38) Analytical studies of the 
flammability limits of methane-nitrogen mixtures. Wierzba, |. 
(Calgary Univ., Calgary, AB (Canada)). Combustion Inst. (Canada). 
Canadian Section. [1990]. (CONF-8905326-: 1989 Combustion In- 
stitute Canadian Section spring technical meeting, Toronto 
(Canada), 31 May - 2 jun 1989; CE-02995). In The Combustion 
Institute, Canadian Section, 1989 Spring technical meeting. Avail- 
able from Combustion Institute, Canadian Section, Dept. of 
Mechanical Engineering, Royal Military College, Kingston, ON, 
CAN K7K 5LO. Prices: PRICES UPON REQUEST. 

This paper presents a simple method of calculating the flamma- 
bility limits, lean and rich, of any methane-nitrogen mixture in air 
from the composition and the lean and rich flammability limits of 
pure methane in air. It is based on the fact that the specific heat of 
nitrogen is close to that of air. The method can be applied at differ- 
ent pressures and temperatures, and can be extended to mixtures 
of natural gas with other gaseous fuels. 3 refs., 1 fig. 


34079 (PB—90-198565/XAB) Development of advanced 
combustion technology for medium- and high-speed natural 
gas engines. Final report, January 1985-February 1989. Snyder, 
W.E. Dresser Industries, Inc., Waukesha, WI (USA). Waukesha En- 
gine Div. Jul 1989. 414p. Available from NTIS, PC A18/MF AO3. 
The project investigated the several variables which influence the 
performance of pre-chamber equipped, lean-burn natural gas en- 
gines in general, and of the pre-chamber in particular. The effort 
was divided into four closely inter-related phases: Theoretical Anal- 
ysis, Constant Volume Combustion (CVC) Rig Tests, Single 
Cylinder Engine Tests and Multi-Cylinder Engine Tests. The Theo- 
retical Analysis was directed toward development of a computer 
program, called COGEN, which was then used to predict output 
performance trends resulting from changes to input parameters. 





The CVC Rig Test program was directed towards an improved un- 
derstanding of the pre-chamber combustion process using high 
speed photography and simultaneous measurement of instanta- 
neous pressures. Variations of pre-chamber size, throat design and 
air-fuel ratio were studied to guide the later engine test programs. 
The Single Cylinder Engine Tests were directed towards bridging 
the gap between the CVC Test Rig and the performance to be ex- 
pected from a commercial multi-cylinder engine. Variations in 
pre-chamber design as well as engine compression ratio, Intake 
Manifold Temperature and load were investigated. 


04 OIL SHALES AND TAR SANDS 


0402 Reserves, Geology, and Exploration 
Refer also to citation(s) 34088 


34080 (OPI-28, pp. 1-32) Long Rapids Formation: An Up- 
per Devonian Black shale in the Moose River Bassin, northern 
Ontario. Bezys, R.K. (Dept. of Geology, McMaster Univ., Hamilton, 
ON (Canada)); Risk, M.J. Ontario Petroleum Inst., Inc., Chatham, 
ON (Canada). 1989. (CONF-8910417—: 28. annual conference of 
the Ontario Petroleum Institute, London (Canada), 15-17 Oct 1989; 
CE-03009). In Twenty-eighth annual conference fof the] Ontario 
Petroleum Institute Inc. Available from Ontario Petroleum Institute 
Inc, 70 Talbot Rd S, PO Box 340, Lambeth, ON, CAN NOL 1S0. 
Prices: PRICES UPON REQUEST. 

The Long Rapids formation is an organic-rich, laminated marine 
black shale sequence interbedded with green-grey mudstones and 
concretionary carbonate interbeds and nodules. The environment 
of deposition was principally reducing, allowing for preservation of 
large amounts of organic matter orginating both in the overlying 
water colum and derived from terrestrial sources. The depositional 
basin was stratified, and anoxic bottom waters and oxic surfaces 
waters were separated by a pycnocline. The position of the pycno- 
cline (or the absence of it) dictated the type of sediment facies 
deposited. The Moose River Basin in the Late Devonian was lo- 
cated on the Laurasian Continent, proximal to the equator, in an 
area where tropical weather conditions prevailed. Conditions were 
warm and wet along the Appalachian highlands and further inland 
they were warm and dry as a result of the rainshadow effect. The 
black shales in the Long Rapid Formation represent a period of 
transgression of the large epicontinental Catskill Sea, and the 
green-grey mudstones and carbonates represent periods of minor 
eustatic or tectonic perturbations. Dark-coloured, organic-rich, 
shale facies (sometimes with abundant bioturbation) are succeeded 
by lighter-coloured shale or mudstone facies and carbonate facies 
in a repetitive fashion. The facies sequences appear to represent 
three-part sedimentary cycles that are very common in the lower 
two members of the Long Rapids Formation. Total organic carbon 
values in the black shale facies typically average about 5%, too 
low for economic exploitation at the present time. 


34081 Review of the stratigraphic distribution and diage- 
netic history of abelsonite. Mason, G.M. (Univ. of Wyoming 
Research Corporation, Laramie (USA)); Trudell, L.G.; Branthaver, 
J.F. Organic Geochemistry (UK), 14(6): 585-594 (1989). 

Abelsonite is a crystalline nickel (Il) porphyrin, derived from one 
of the chlorophylls, found only in the Parachute Creek Member of 
the Green River Formation, an Eocene lacustrine deposit in the 
Uinta Basin, Utah. Since its original observation in 1969, numerous 
samples of abelsonite have been collected and their stratigraphic 
position within the formation plotted. It was observed that abel- 
sonite occurs in six distinct narrow stratigraphic zones, which can 
be described with respect to the distribution of organic matter. The 
zones of abelsonite occurrence were designated M9, M7, M2, L6, 
L10, and K1 based on Green River Formation stratigraphic nomen- 
clature. Abelsonite displays a secondary mode of occurrence, 
occurring in vugs, fractures, and along bedding lamina, strongly 
implying migration or movement. The origin of abelsonite can prob- 
ably be attributed to the unique geochemical conditions of Lake 
Uinta, chlorophyll diagenesis, and the transport of an aqueous so- 
lution of a relatively insoluble precursor into sediments of favorable 
lithologic characteristics. 
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34082 (DOE/MC/11076-2766) Initial evaluation of fracturing 
oll shale with propellants for in situ retorting. Lekas, M.A.; 
Lekas, J.M.; Strickland, F.G. Western Research Inst., Laramie, WY 
(USA); Geokinetics, Inc., Salt Lake City, UT (USA). Jun 1989. 36p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract FC21- 
86MC11076. Order Number DE90000418. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

A series of field experiments were carried out to gather prelimi- 
nary information on the use of propellant charges to fracture oil 
shale for in situ retorting. Three 40# propellant charges were fired 
at a depth of 60 feet, two in one hole, and the other in a second 
hole. Six angle core holes were drilled (3 at each shot site) to ob- 
serve the fractures in the cores, and to provide access to the 
fracture zone for air injection tests. Thirteen air injection tests were 
carried out. Horizontal and vertical fractures were observed in the 
core, and substantial increases over natural permeability were ob- 
served in the air injection tests. 20 figs., 4 tabs. 


34083 (EMR/CANMET-—90-00182) Cooperative development, 
demonstration and evaluation of integrated truck-shovel oper- 
ations and ement system in producing surface coal or 
oll sands mines. Phase |: Final report. Canada Centre for Min- 
eral and Energy Technology, Ottawa, ON (Canada). 22 Sep 1988. 
288p. (MICROLOG-—90-00182). Available from PC Canada Centre 
for Mineral and Energy Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, CAN K1A 0G1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

The first phase of a project to develop, demonstrate and evalu- 
ate an integrated truck/shovel management system for a coal or oil 
sand mine is described. A review was undertaken of mine operator 
requirements for the various components proposed for the inte- 
grated system, and of the available technology. The components of 
the system are a simulation model, for shift planning and analysis 
of options; an automatic truck dispatching system, to optimize 
equipment use; a location monitoring system, for dispatch informa- 
tion and control; an equipment information system, for equipment 
protection; and a data communcations system, to provide real-time 
access and control. The overall purpose of the project is to extend 
the state of Canadian technology and the application of computers 
to the mineral industry by providing an unprecedented degree of 
information and control for the ultimate purpose of optimizing sur- 
face mining operations. Active cooperation of the Suncor oil sand 
mine in Alberta and Westar Mining (coal) in British Columbia was 
also obtained, to provide feedback from actual mine operations. In 
this document, details are presented from the survey of mine oper- 
ator requirements, and from the technology survey. In the 
technology survey, under each system component an overview is 
provided of the role of each component in the integrated system, 
the types of appropriate equipment are described along with the 
technology available in Canada, and recommendations are made 
concerning appropriate equipment or operational approaches. 26 
refs., 11 figs., 5 tabs. 
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34084 (CICS—CE02995, pp. 150-152) Application of con- 
densing technology to heavy oll recovery boilers. Preto, F. 
(Energy Research Laboratories, CANMET, Ottawa, ON (Canada)); 
Hayden, A.C.S. Combustion Inst. (Canada). Canadian Section. 
[1990]. (CONF-8905326—-: 1989 Combustion Institute Canadian 
Section spring technical meeting, Toronto (Canada), 31 May - 2 jun 
1989; CE-02995). In The Combustion Institute, Canadian Section, 
1989 Spring technical meeting. Available from Combustion Insti- 
tute, Canadian Section, Dept. of Mechanical Engineering, Royal 
Military College, Kingston, ON, CAN K7K 5LO0. Prices: PRICES 
UPON REQUEST. 

At present, the most common in-situ process used in the recov- 
ery of heavy oil and bitumen is the injection of high-pressure 
steam. The steam is generated in boilers which are generally fu- 
elled by natural gas, although fuel oil or produced bitumen may 
also be used; the steady-state efficiency of these boilers is just 
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above 80%. The technologies which have been considered for re- 
covering the sensible and latent heat from the flue gas of the 
boilers are briefly discussed. These technologies were considered 
for a commercial heavy oil plant producing 200m°/d of bitumen and 
for a pilot heavy oil plant producing 200m°/d of bitumen. For each, 
2 theoretical plants were studied. In all cases, the following heat 
sinks were chosen: combustion air preheating, feed water preheat- 
ing, auxiliary (low pressure) steam production, and electric power 
production. The amount of energy which could be recovered in 
each case is summarized. The energy savings amount to: 2.5% for 
combustion air preheating; 9 to 12% for feed water preheating; 7 to 
8% for auxiliary steam production; and less than 1% for electric 
power production. For each of these technologies, economic evalu- 
ations were carried out. Pay-back periods are given for natural gas 
prices of $1.8/GJ and $3.6/GJ; the only reasonable pay-back pe- 
riod (3-6 or 1-2 years) is for the preheating of feed water. 3 tabs. 


34085 (UCRL-JC—103663) Cracking and coking of shale-oil 
vapors. Waliman, P.H.; Singleton, M.F.; Taylor, R.W. Lawrence 
Livermore National Lab., CA (USA). Apr 1990. 9p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract W-7405-ENG-48. (CONF- 
9005173-2: 23. oil shale symposium, Golden, CO (USA), May 
1990). Order Number DE90011501. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The objective of our work on cracking and coking oil vapor is 
first to quantify oil yield losses in the Hot-Solids-Recycle (HRS) oil 
shale process due to these reactions, and second, to determine if 
cracking and/or coking are favorable oil upgrading reactions that 
can be used advantageously in the HRS process. Cracking and 
coking of the produced shale oil vapor can relatively easily be in- 
corporated into the HRS process, and a certain level of cracking 
and coking is unavoidable in the HRS process. The first objective 
of quantifying oil yield losses for a simple fluidized-bed process 
has been accomplished, but quality effects of cracking and coking 
have only been studied under high-severity conditions, i.e. with oil 
destruction conversions much higher than the conversions typical 
of the HRS process. 9 refs., 8 figs., 1 tab. 
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34086 A ‘'H CRAMPS n.m.r. investigation of chemically and 
thermally treated asphalt ridge tar sand. Netzel, D.A. (Western 
Research Institute, Laramie, WY (USA)); Coover, P.T.; Bronni- 
mann, C.E. Fue/ (UK), 69(4): 429-436 (Apr 1990). 

An exploratory investigation was conducted using the n.m.r. 
technique CRAMPS (combined rotation and multiple-pulse spec- 
troscopy) to provide information on the types of organic hydrogen 
functionality present on the surface of tar sand residues. These 
residues were obtained from solvent extraction using solvents of 
different polarity and isothermal pyrolysis at four different tempera- 
tures. The solvents hexane, toluene, and methylene chloride were 
used to extract the bitumen from a native tar sand. From carbon 
and hydrogen analyses, all three solvents removed essentially all 
of the bitumen from the mineral matrix. However, solid-state 'H 
n.m.r. and diffuse reflectance infrared spectra show the presence 
of a small amount of organic material still in contact with the min- 
eral matrix. After extraction with methylene chloride, the most polar 
solvent, tar sand residues contain less organic material than the tar 
sand residues obtained after solvent extraction with hexane, the 
least polar of the solvents. The hydrogen spectra of the tar sand 
residues show a greater amount of aromatic hydrogens than 
aliphatic hydrogens presumably because heteroaromatics asso- 
ciate more strongly with the mineral matrix. The 'H CRAMPS 
spectra of the tar sand residues obtained from the isothermal py- 
rolysis of the native tar sand show that a relatively large amount of 
unpyrolysed bitumen still remains with the mineral matrix even at a 
temperature of 380°C. For the native tar sand pyrolysed above 
400 °C, the 'H spectrum changed dramatically, but the spectrum 
of the pyrolysate tar sand residues still did not have the chemical 
shift resolution that was apparent in the spectra of the tar sand 
residues from solvent extraction. The major change in the 'H spec- 
trum of the tar sand residue after pyrolysis above 400°C was the 
loss of paraffinic hydrogens, as expected. 90 refs., 9 figs., 2 tabs. 
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34087 Biodegradation of tar-sand bitumens from the Ard- 
more and Anadarko Basins, Carter County, Oklahoma. Lin, 
L.H. (Univ. of Oklahoma, Norman (USA)); Michael, G.E.; Ko- 
vachevy, G.; Zhu, H.; Philp, R.P.; Lewis, C.A. Organic Geochemistry 
(UK), 14(5): 511-523 (1989). 

A series of tar-sand bitumens collected from a single shallow 
well in the Ardmore Basin, Carter County, Oklahoma has been 
characterized by various geochemical techniques. Particular em- 
phasis has been placed on determination of variations in biomarker 
distributions, both hydrocarbons and porphyrins, as a function of 
biodegradation. The tar-sand bitumens have been severely 
biodegraded and most of the n-alkanes, low molecular weight cy- 
cloalkanes, isoprenoid alkanes, C27-Cag steranes, light aromatics 
and sulfur compounds have been removed. In addition, the hopane 
distributions have been altered to differing degrees with the pseu- 
dohomologues above Cap decreasing inn concentration prior to the 
C27_29 hopanes. The triaromatic steroid hydrocarbons were also 
altered with preferential removai of 20R epimers (Cao_2; and 
Co7_28). Diasterane and Cg3o-sterane distributions appear to be 
relatively unaffected by biodegradation. The high resistance of tri- 
cyclic terpanes, the Co,-tetracyclic terpane and monoaromatic 
steroid hydrocarbons to biodegradation indicate that the distribu- 
tions of these compounds are well suited to serve as correlation 
parameters in heavily altered samples. It was also observed in this 
study that the main ring structure of the porphyrin molecule was 
not affected by these very high levels of biodegradation. Previously 
hypothesized changes in porphyrin structure, due to biodegrada- 
tion, have included n-alkyi side chain cleavage and possible 
conversion from DPEP- to ETIO-type porphyrins. An investigation 
has also been made with an active seep collected from Sulfur in 
the Anadarko Basin, Oklahoma and the results show that the rela- 
tive rate of biodegradation of various classes of biomarkers differs 
between these two locations, although it was proposed that the 
original oil responsible for these two seeps is derived from the 
same source rock formation. 


34088 Biodegradation of tar-sand bitumens from the Ard- 
more/Anadarko Basins, Oklahoma - Il. Correlation of oils, tar 
sands and source rocks. Michael, G.E. (Univ. of Oklahoma, 
Norman (USA)); Lin, L.H.; Philp, R.P.; Lewis, C.A.; Jones, P.J. Or- 
ganic Geochemistry (UK), 14(6): 619-633 (1989). 

In an earlier paper the authors reported the effects of biodegra- 
dation on tar-sand bitumens from the southern part of the Ardmore 
and Anadarko Basins. In this paper they wish to describe geo- 
chemical correlations that have been made between the tar-sand 
bitumens and oils produced from various formations in the Pauls 
Valley area, 25 miles to the north. It was determined that the tar- 
sands were formed from a source similar to many of these oils 
whose reservoir ages ranged from Ordovician to Pennsylvanian. 
The oils had been previously divided into two major groups, on the 
basis of their biomarker distributions, with one group (80% of the 
oils studied) proposed to have been sourced from the Woodford 
Shale (Devonian) and the other group from the Viola Limestone 
(Ordovician). The tar sand bitumen-oil correlation study, based on 
hydrocarbon and porphyrin biomarker distributions, and pyrolysis- 
gas chromatography of asphaltenes, has shown that the tar-sand 
bitumen appears to be genetically related to the group of oils de- 
rived from the Woodford Shale and more specifically to those 
present in the Oil Creek Formation (Ordovician) of the Anadarko 
Basin. 
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Refer also to citation(s) 34558, 34559 


0440 Combustion 


34089 (CICS—CE02995, pp. 67-69) Controlled combustion 
of low cetane tar sands fuels in high speed diesel engines. 
Flanagan, R.C. Combustion Inst. (Canada). Canadian Section. 
[1990]. (CONF-8905326—-: 1989 Combustion Institute Canadian 
Section spring technical meeting, Toronto (Canada), 31 May - 2 jun 
1989; CE—02995). In The Combustion Institute, Canadian Section, 





1989 Spring technical meeting. Available from Combustion Insti- 
tute, Canadian Section, Dept. of Mechanical Engineering, Royal 
Military College, Kingston, ON, CAN K7K 5LO0. Prices: PRICES 
UPON REQUEST. 

Past research has revealed that the major problem encountered 
when burning the low cetane, high aromatic content tar sands de- 
rived fuel is diesel knock, which occurres during the onset of 
combustion. One purpose of the research summarized in the 
present paper was to assess the effect of various engine modifica- 
tions in improving combustion, especially in the high pressure 
regime of the engine. Another purpose was to evaluate the effect 
of such engine modifications on performance. Through analytical 
studies, the modifications of greatest interest were found to be air 
box temperature control, tuned injection timing and controlled fuel 
injection. The effects of these factors are briefly discussed. The re- 
sults achieved with controled fuel injection, utilizing an optimized 
dual injection schedule, are very favorable. Pressure rates and en- 
gine stressing are reduced; thermal efficiency and power output 
are improved above those of an optimized single injection sched- 
ule. It is likely that much lower cetane rating fuels could be burnt 
with equally positive results, thus making a true multi-fuel, light and 
silent engine achievable. 5 refs., 2 figs., 1 tab. 
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34090 (DOE/ER/12018-T8, pp. 147-155) Groundwater 
restoration with in situ uranium leach mining. Charbeneau, R.J. 
(Univ. of Texas, Austin (USA)). National Research Council, Wash- 
ington, DC (USA). Geophysics Study Committee. 1984. In 
Groundwater contamination. Studies in geophysics. Order Number 
DE90010450. Available from NTIS, PC AO9/MF A01. 

In situ leach mining of uranium has developed into a major min- 
ing technology. Since 1975, when the first commercial mine was 
licensed in the United States, the percentage or uranium produced 
by in situ mining has steadily grown from 0.6 to 10 percent in 
1980. Part of the reason for this growth is that in situ mining offers 
less initial capital investment, shorter start-up times, greater safety, 
and less labor than conventional mining methods. There is little 
disturbance of the surface terrain or surface waters, no mill tailings 
piles, and no large open pits, but in situ leaching mining does have 
environmental disadvantages. During the mining, large amounts of 
ground water are cirulated and there is some withdrawal from an 
area where aquifers constitute a major portion of the water supply 
for other purposes. When an ammonia-based leach system is 
used, the ammonium ion is introduced into an area where cation 
exchange on clays (and some production of nitrate) may occur. 
Also, injection of an oxidant with the leach solution causes valence 
and phase changes of indigenous elements such as As, Cu, Fe, 
Mo, Se, S, and V as well as U. Furthermore, the surrounding 
ground water can become contaminated by escape of the leach 
solution from the mining zone. This chapter presents an overview 
of the in situ mining technology, including uranium deposition, min- 
ing techniques, and ground water restoration alternatives. The 
latter part of the chapter covers the situation in South Texas. Eco- 
nomics and development of the industry, groundwater resources, 
regulation, and restoration activities are also reviewed. 
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34091 (AEK-90-0404(0)) The influence of alkali metal im- 
purities on the uranium dioxide hydrofluorination reaction. 
Ponelis, A.A. (Atomic Energy Corp. of South Africa (Pty) Ltd., Pre- 
toria (South Africa)). Pretoria Univ. (South Africa); Atomic Energy 
Corp. of South Africa (Pty) Ltd., Pretoria (South Africa). 2 Nov 
1989. 320p. (In Afrikaans). Order Number DE90629544. Available 
from NTIS (US Sales Only), PC A14/MF A01; OSTI; INIS. 

Also available as a thesis from the Registrar, University of Preto- 
ria, Pretoria, 0002, South Africa. 
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The effect alkali metal impurities (sodium and potassium) in the 
uranium dioxide (UO2) feed material have on the conversion to 
uraniumtetrafluoride (UF4) was examined. A direct correlation ex- 
ists between impurity level and sintering with concomitant reduced 
conversion. The sintering mechanism is attributable to decreased 
specific surface area. The typical 'die-off' of reaction or conversion 
can be explained in terms of increased particle growth rather than 
an arbitray zero porosity function. Hydrofluorination temperatures 
varied from 250 to 650 degrees C using pellets varying in size 
from 0.42 mm to 10 mm. Scanning electron microscope pho- 
tographs show clearly the particle or grain growth in the pellet as 
well as the increased size with impurity level. A new dimensionless 
constant, Nxp, is defined to facilitate explanation of the reaction as 
a function of pellet radius. Nxp is defined as the ratio of pellet diffu- 
sion resistance to particle diffusion resistance of the reacting HF 
gas. At high values of this number (Nxp >40) the conversion is lim- 
ited to the outer periphery of the pellet while at low values 
(Nxp<10) reaction occurs througout the pellet. The materials with 
the higher levels of alkali metal impurities have lower Nxp at higher 
reaction temperatures which means that the particle diffusion resis- 
tance increases with increasing impurity level and results in easier 
sintering of these materials. 53 refs., 206 figs., 94 tabs. 


34092 (UCRL-Trans—12259) The consecutive complexomet- 
ric titration of thorium and rare earths in ores. Chen, Daren; 
Zhon, Yunbo; Hu, Guansong. Lawrence Livermore National Lab., 
CA (USA). 14 Feb 1990. 6p. Translated from Fenxi Shiyanshi 
(China); 7: No. 9, 1988. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DES90011334. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The major problem present in the EDTA consecutive complexo- 
metric titration of thorium and rare earths lies in the fact that during 
the adjustment of pH 5-6 for the titration of rare earths and after 
the titration of thorium, because of the formation of the colored 
ternary coordination compound of Th-EDTA-indicator, the indicator 
is sealed and it is impossible to identify the end point. In order to 
solve this problem, in the present article, selection has been made 
of the indicator and conditions concerning the complexometric titra- 
tion, and the conditions for the sedimentation separation with 
oxalate of macro thorium and rare earths in the ore as well. The 
experimental results indicate that the optimum acidity of the sedi- 
mentation with oxalate is pH 1.5-2.5. 
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34093 (K/ITP-343-Pt.2) Safeguards training course: Nu- 
clear material safeguards for enrichment plants: Part 2, 
Cascade and centrifuge separation theory; uranium hexafluo- 
ride. Oak Ridge Gaseous Diffusion Plant, TN (USA). Jun 1990. 
352p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840T21400. (CONF-9006192-Pt.2: Safeguards training 
course on nuclear material safeguards for enrichment plants, Lux- 
embourg (Luxernbourg), 18-22 Jun 1990). Order Number 
DE90011978. Available from NTIS, PC A16/MF A01 - OSTI; GPO 
Dep. 

The main objective of this course is to provide the course partici- 
pants with the necessary skills to perform their inspection activities 
at enrichment plants. As background information, a variety of en- 
richment technologies will first be characterized and compared 
followed by a review of basic cascade, gas centrifuge, and 
gaseous diffusion theory. To focus on gas centrifuge and gaseous 
diffusion technology, the major components and system of gas 
centrifuge and gaseous diffusion enrichment plants including their 
function in routine LEU production will be identified. The objectives 
of safeguards at an enrichment plant, including those agreed to in 
the Hexapartite Safeguards Project, will then be described. Discus- 
sions will then focus on potential diversion scenarios at both a 
centrifuge and diffusion enrichment facility and applicable safe- 
guards inspection activities for detecting these scenarios. This 
report presents a discussion on basic separation and cascade the- 
ory, uranium hexafluoride, and detailed separation theory, including 
gas centrifuge and gaseous diffusion. 
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34094 (AERE-M-3745) A flowsheet for the removal of tech- 
netium from TBP/OK streams. Miles, J.H.; Thornback, J.R. 
UKAEA Harwell Lab. (UK). Chemistry Div. Apr 1989. 5p. Available 
from H.M. Stationery Office, London, price Pound 8.00. 

A flowsheet is described for the selective removal of technetium 
from 30% TBP/OK solutions containing uranium, plutonium and 
technetium. The flowsheet uses a 5M nitric acid scrub to remove 
the technetium while leaving the plutonium and uranium in the or- 
ganic phase. (author). 


34095 (LA-11747) A small-scale study on the dissolution 
and anion-exchange recovery of plutonium from Rocky Flats 
Plant incinerator ash. Blum, T.W.; Behrens, R.G.; Salazar, V.J.; 
Nystrom, P.K. Los Alamos National Lab., NM (USA). Jun 1990. 9p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. Order Number DE90011470. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

Incinerator ash has been processed successfully at plutonium 
production sites for many years, but not without some difficulty. 
Problems arise from complicated ash chemistries that adversely af- 
fect process operations and efficiencies. We performed small-scale 
experiments to examine four specific areas identified by Rocky 
Flats Plant personnel as sufficiently important to warrant further in- 
vestigation to determine (1) the optimal feed fluoride concentration 
(the relationship between fluoride concentration and overall pluto- 
nium/Vash dissolution in the nitric/hydrofluoric acid system), (2) the 
effect of free fluoride on anion exchange performance if aluminum 
nitrate is not added to ash filtrates as a complexing agent, (3) pos- 
sible equipment corrosion problems resulting from potentially large 
quantities of uncomplexed fluoride, and (4) the effects of unburned 
carbonaceous material on anion exchange behavior. Our findings 
are reported. 14 refs., 4 figs., 3 tabs. 


34096 (LA-UR-90-1592) Comparison between CMPO and 
DHDECMP for alpha decontamination of radioactive liquid 
waste. Muscatello, A.C.; Yarbro, S.L.; Marsh, S.F. Los Alamos Na- 
tional Lab., NM (USA). [1990]. 11p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
900579-1: Seminar on new separation chemistry for radioactive 
waste and other specific applications, Rome (Italy), 13-18 May 
1990). Order Number DE90011962. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

lon exchange is the major method used at Los Alamos to re- 
cover and purify plutonium from a variety of different contaminants. 
During this process, a high-acid (5-7M), low-activity stream is pro- 
duced that presently is concentrated by evaporation, then 
cemented for long-term disposal. Our goal is to remove and con- 
centrate the radioactive elements so that the remainder can be 
treated as “low-level” or regular industrial waste. Solvent extraction 
with neutral bifunctional extractants, such as DHDECMP and 
CMPO, has been chosen as the process to be developed. Experi- 
mental work has shown that both extractants effectively remove 
actinides to below the required limits, but that CMPO was much 
more difficult to strip. In addition, studies of plutonium and ameri- 
cium removal using a wide variety of ion exchangers and 
supported extractants including DHDECMP, CMPO, and TOPO will 
be reviewed. 22 refs., 10 figs., 3 tabs. 


34097 (ORNUCSD/FTR-3622) [Quality control for isotope 
dilution mass spectrometry]: Foreign trip report, April 23, 
1990-May 11, 1990. Bayne, C.K. Oak Ridge National Lab., TN 
(USA). 6 Jun 1990. 9p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. Order Number DE90012214. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This visit to the Safeguards Analytical Laboratory (SAL) exam- 
ined a preliminary computer simulation program to study isotope 
dilution analysis by mass spectrometry (IDMS). Although the gen- 
eral simulation methods were acceptable, specific parameter 
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values used in the simulation did not represent SAL’s uranium and 
plutonium samples. These characterization parameters will be up- 
dated, and the simulation will be repeated. This simulation program 
will be used to analyze the effects of different components of the 
measurement errors on the final uranium and plutonium concentra- 
tion calculations. 9 refs., 2 figs. 


34098 (WSRC-tr—-140) Isolation of the noble metals ruthe- 
nium and palladium from nitric acid process flows containing 
complexing agents in nuclear fuel reprocessing. Ghafourian, H. 
(Kernforschungszentrum Karlsruhe GmbH (Germany, F.R.). Inst. 
fuer Radiochemie). Westinghouse Savannah River Co., Aiken, SC 
(USA). [1990]. 118p. Translation of KfK-4568, June 1989. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO09- 
89SR18035. Order Number DE90011043. Available from NTIS, PC 
AO6/MF A01 - OSTI; GPO Dep. 

The worldwide increasing demand for catalyst in the chemical in- 
dustry and in automotive manufacture is the cause of the constant 
search for cost-effective possibilities for acquiring the needed noble 
metals, especially platinum. Because of increasing successes as 
well as intensive development work, the efforts to reduce the cost 
pressure occurring here through at least partial replacement of 
platinum by alloys with other noble metals promise a certain defus- 
ing of these problems and, for obvious reasons, lead to a 
perceptible increase in the value of the other noble metals which 
are then more easily recovered. Taking these considerations into 
account, the separation of a noble metal, ruthenium, produced in 
the commercial reprocessing of nuclear fuel gains in topicality. 
Ruthenium is produced in a total isotope yield of 7.44% in the nu- 
clear fission, predominantly of uranium 235 and plutonium 239, 
that takes place in reactors. 89 refs., 51 figs., 27 tabs. 


34099 Electrorefining process and apparatus. Ackerman, 
J.P.; Miller, W.E. To Dept. of Energy, Washington, D.C. USA 
Patent 4880506/A/. 14 Nov 1989. Filed date 5 Nov 1987. USA 
Patent Application 7-117,880. 10p. 

The patent describes an electrorefining process and apparatus 
for the recovery of uranium and a mixture of uranium and pluto- 
nium from spent fuel using an electrolytic cell having a lower 
molten cadmium pool containing spent nuclear fuel, an intermedi- 
ate electrolyte pool, an anode basket containing spent fuel, and 
two cathodes, the first cathode composed of either a solid alloy or 
molten cadmium and the second cathode composed of molten cad- 
mium. Using this cell, additional amounts of uranium and plutonium 
from the anode basket are dissolved in the lower molten cadmium 
pool, and then substantially pure uranium is electrolytically trans- 
ported and deposited on the first alloy or molten cadmium cathode. 
Subsequently, a mixture of uranium and plutonium is electrotrans- 
ported and deposited on the second molten cadmium cathode. 


0509 Transport, Handling, and Storage 
Refer also to citation(s) 34161, 34174 


34100 (DOE/WIPP-89-012) Quality assurance (QA) plan for 
the transportation and receipt of transuranic (TRU) waste. US- 
DOE Albuquerque Operations Office, Carlsbad, NM (USA). Waste 
Isolation Pilot Plant Project Office. Feb 1990. 34p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract AC04-86AL31950. 
Order Number DE90011854. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The Department of Energy (DOE) Albuquerque Operations (AL) 
Office of Projects and Energy Programs has been assigned the re- 
sponsibility for administration of the disposal of Contact-Handled 
(CH) Transuranic (TRU) contaminated material (waste) from gener- 
ator/storage sites of the United States defense programs that are 
operated by the DOE. This responsibility encompasses all activities 
associated with the certification of TRU waste and the transporta- 
tion, receipt and disposal of that waste at the Waste Isolation Pilot 
Plant (WIPP). The WIPP is located near Carlsbad, New Mexico 
and is being developed under the management of the DOE WIPP 
Project Office (WPO). The DOE/WPO is a branch of the DOE/AL 
and has been delegated overall responsibility for all aspects of the 
WIPP program. This report describes the quality assurance plan for 
the TRU waste transportation and receipt of waste. 





34101 (NUREG/CR-5366) HTAS2: A _ three-dimensional 
transient shipping cask analysis tool. Wendel, M.W.; Giles, G.E. 
Nuclear Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Material Safety and Safeguards; Oak Ridge National Lab., 
TN (USA). May 1990. 70p. Sponsored by Nuclear Regulatory Com- 
mission. DOE Contract AC05-840R21400. (ORNL/CSD/TM-267). 
Available from NTIS, PC A05/MF A01 - GPO; OSTI; INIS. 

This report describes the HTAS2 computer program which can 
be used to assess the thermal behavior of shipping casks contain- 
ing PWR-type fuel assemblies. HTAS2 has two parts: a global 
cask analysis and a single assembly analysis. The global cask 
analysis is a three-dimensional lumped parameter model for the 
entire shipping cask and its contents. The user has the option of 
simulating a prefire steady state, a fire transient, a postfire tran- 
sient, or a final steady state in acceptable order. Details within the 
fuel assemblies are not resolved in this portion of the analysis. The 
single assembly analysis is two-dimensional and contains a 
detailed radiation and conduction model which can be used to rep- 
resent PWR square pitched fuel assemblies. A simple convection 
model is available. The boundary conditions on the basket walls 
surrounding the assembly can be directly specified or may come 
from a previous global cask analysis. Good comparison was 
obtained with other computational results for both parts of the anal- 
ysis. Although good agreement was found between the single 
assembly results and experimental data, the global cask analysis 
has not yet been validated against experiments: this task is recom- 
mended as a part of future work. 13 refs., 24 figs., 5 tabs. 


0510 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 34558, 34560 


0520 Waste Management 


Refer also to citation(s) 34096, 34170, 34354, 34771, 34897, 
35203, 35263 


34102 (AECL-9058) Evaluating the durability of a simu- 
lated nuclear waste glass: A statistical approach. Heimann, 
R.B. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. 1988. 62p. Order 
Number DE90630496. Available from NTIS (US Sales Only), PC 
A04/MF A01; OSTI; INIS. 

Multicomponent systems tests of the durability of fuel recycle 
waste glass are an important tool to assess the long-term perfor- 
mance of a nuclear waste isolation system. A fractional factorial 
design was chosen for these test, with three parameters: the 
cation exchange capacity of clay, the ionic strength of groundwa- 
ter, and the concentration of clay in groundwater. The dissolution 
behaviour of a simulated nuclear waste form based on sodium 
borosilicate glass was investigated at these three levels. The nor- 
malised leach rates at 90 degrees Celcius based on boron release 
were 9.5 x 10—® kg/(m?-s) in contact with Ca-montmorillonite, 4.3 x 
10-® kg/(m?-s) in contact with No-montmorillonite, 2.8 x 10-* kg/ 
(m?-s) in contact with illite, and 1.1 x 10-° kg/(m?-s) in contact 
with a No-montmorillonite/illite mixture (1:1). The average leach 
rates at 90 degrees Celcius based on the mass loss of glass were 
6.1 x 10-® kg/(m?s) in contact with Ca-montmorillonite, 6.0 x 
10-® kg/(m?-s) in contact with illite, 4.7 x 10-° kg/(m?:s) in contact 
with a No-montmorillonite/illite mixture (1:1), and 2.0 x 10-° kg/ 
(m?-s) in contact with No-montmorillonite. The clay/groundwater 
ratio was found to have only a minor effect on glass dissolution un- 
der the experimental conditions chosen. 38 refs. 


34103 (AECL-9096) Technologies for the containment, im- 
mobilization and disposal of radioactive wastes. Hayward, P.J.; 
Tait, J.C.; Devgun, J.S. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. 1987. 39p. 
(CONF-8705404—: Centennial symposium on management of 
waste contamination of groundwater, Montreal (Canada), 20 May 
1987). Order Number DE90630501. Available from NTIS (US Sales 
Only), PC A03/MF A01; OSTI; INIS. 

Atomic Energy of Canada Limited is developing methods for the 
management and safe disposal of radioactive wastes. These 


05 NUCLEAR FUELS 
0520 Waste Management 


wastes range from the highly radioactive (high-level) UO>2 fuel aris- 
ing from the nuclear generation of electrical power to the low- and 
intermediate-level wastes arising from research in various Cana- 
dian institutions using radioactive isotopes. This report will review 
the research programs in place on materials and processes for the 
immobilization and containment of UO. fuel wastes and the techni- 
cal aspects of programs demonstrating the various technologies 
needed for implementing a disposal program for low-level wastes. 
90 refs. 


34104 (AECL-9554) Solidification of dissolved aqueous io- 
dide by reaction with o-Bi20, powder to form a-BisOy7I. Taylor, 
P.; Wood, D.D.; Lopata, V.J. Atomic Energy of Canada Ltd., 
Pinawa, MB (Canada). Whiteshell Nuclear Research Establish- 
ment. 1988. 41p. Order Number DE90630497. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

A mixture of a-Biz03 and a-BisO7! is a condidate material for 
immobilization of radioactive iodine. This report discusses factors 
that affect the reaction of a-Biz0O, with aqeous iodide to form a- 
BisO7I. In order to achieve high decontamination factors in short 
reaction times, it is necessary to nucleate BisO7| on the Bi2O3 sur- 
face by pretreatment with a 10-* mol-dm-%, using a dilute slurry 
of Bi2O3 (5 g in 100 cm’), in contact times of the order of a minute 
at 20-25 degrees Celsius. Several other common ions, e.g., car- 
bonate/bicarbonate, chloride, borate and sulfate, can interfere with 
this reaction. Effects of varying pH (9-11), temperature (20-50 de- 
grees Celsius), iodide concentration, and quantity of BizO3 are 
discussed. There is also some variation in the rate and extent of 
reaction with Bi2O3 samples from different sources. At high iodide 
concentrations (> 5 x 10-? mol-—%), products other than Bi,O7l, 
possible BizOslo and BizOgls, are formed. X-ray diffraction data for 
these compounds are included. 17 refs. 


34105 (AECL-9787) AECL experience with low-level ra- 
dioactive waste technologies. Buckley, L.P.; Charlesworth, D.H. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Aug 1988. 20p. (CONF-880850-: American 
Institute of Chemical Engineers summer national meeting, Denver, 
CO (USA), 21-24 Aug 1988). Order Number DE90630502. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 
Atomic Energy of Canada Limited (AECL), as the Canadian gov- 
ernment agency responsible for research and development of 
peaceful uses of nuclear energy, has had experience in handling a 
wide variety of radioactive wastes for over 40 years. Low-level ra- 
dioactive waste (LLRW) is generated in Canada from nuclear fuel 
manufacturers and nuclear power facilities, from medical and in- 
dustrial uses of radioisotopes and from research facilities. The 
technologies with which AECL has strength lie in the areas of pro- 
cessing, storage, disposal and safety assessment of LLRW. While 
compaction and incineration are the predominant methods prac- 
tised for solid wastes, purification techniques and volume reduction 
methods are used for liquid wastes. The methods for processing 
continue to be developed to improve and increase the efficiency of 
operation and to accommodate the transition from storage of the 
waste to disposal. Site-specific studies and planning for a LLRW 
disposal repository to replace current storage facilities are well un- 
derway with in-service operation to begin in 1991. The waste will 
be disposed of in an intrusion-resistant underground structure de- 
signed to have a service life of over 500 years. Beyond this period 
of time the radioactivity in the waste will have decayed to innocu- 
ous levels. Safety assessments of LLRW disposal are performed 
with the aid of a series of interconnected mathematical models de- 
veloped at Chalk River specifically to predict the movement of 
radionuclides through and away from the repository after its closure 
and the subsequent health effects of the released radionuclides on 
the public. The various technologies for dealing with radioactive 
wastes from their creation to disposal will be discussed. 14 refs. 


34106 (AECL-9830) Design, development and safety 
assessment of the IRUS repository for disposal of low-level ra- 
dioactive waste. Hardy, D.G.; Philipose, K.E.; Jarvis, R.G. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Nov 1988. 11p. (CONF-880903—: Spectrum ‘88: 
international topical meeting on nuclear and hazardous waste man- 
agement, Pasco, WA (USA), 11-15 Sep 1988). Order Number 
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DE90630503. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

A description is provided of IRUS (intrusion Resistant Under- 
ground Structure), a belowground vault intended for LLRW with a 
hazardous lifetime of 500 years, and scheduled to start accepting 
wastes in 1991. The R and D programs in support of IRUS are 
concentrating on the optimization of barrier materials, such as con- 
crete and buffer layers, and on understanding the chemistry and 
physics of the processing occurring within the vault. Safety assess- 
ments using the COSMOS S/D code have shown that the risks to 
the critical population from IRUS are well within regulatory limits. 


34107 (AERE-R-13415) Calorimetry for the quality check- 
ing of encapsulated ILW. Taylor, B.L. (UKAEA Harwell Lab. (UK). 
Nuclear Physics and Instrumentation Div.); Metcalfe, B.; Wilkins, 
C.; Devonshire, H. UKAEA Harwell Lab. (UK). Nuclear Physics and 
Instrumentation Div. Jan 1990. 20p. Contract PECD-7/9/366. 
(QCTF-86-P6;DOE-RW-89.087). Available from H.M. Stationery 
Office, London, price Pound 8.00. 

The potential of calorimetry for the quality checking of encapsu- 
lated radioactive waste has been assessed. Particular attention has 
been given to the estimation of the °°Sr/°Y content of cemented 
clinoptilolite ion exchange material. Using a simple isothermal 
calorimeter, measurements have been made on a 560 litre drum of 
inactive cemented clinoptilolite into which a low voltage spiral 
heating element had been incorporated. These confirmed the cal- 
culations that long times (about 4 weeks) were needed for the 
system to come to thermal equilibrium. However, adequate esti- 
mates of the final equilibrium temperature can be estimated from 
the rate of temperature rise occurring in the first few days. For 
spent clinoptilolite, °7Cs and '*Cs are the main contributors to 
the heat output but their contribution can be estimated from 7- 
spectrometry. For a 560 litre drum of cemented waste the total 
heat output is in the range 15-60 watts of which approximately 
10% is from ®°Sr°Y. Consequently accurate determination of the 
%°S;/®°Y content is difficult. Nevertheless calorimetry should enable 
any gross variations in drum loadings to be detected. (author). 


34108 (CEA-DAS-615) Radiological consequences of a hu- 
man intrusion in a nuclear waste repository in a salt formation. 
Jacquier, P.; Raimbault, P. CEA Centre d’Etudes Nucleaires de 
Fontenay-aux-Roses, 92 (France). Dept. d’Analyse de Surete. Jul 
1989. 14p. (In French). (CONF-8906288-1: OECD seminar on in- 
trusion, Paris (France), 5-7 Jun 1989). Order Number DE90706095. 
Available from NTIS (US Saies Only), PC A03/MF A01; OSTI; INIS. 

The assessment of the consequences of human intrusion sce- 
narios for a repository is very important for salt formations, since 
this material has an undeniable economic interest. In this work, the 
scenario considers the solution mining of salt for human consump- 
tion: salt is extracted from a cavern; by leaching, this cavern 
enlarges and uncovers the waste, which falls down into the sump. 
It was assumed that the intrusion takes place either 500 years or 
2500 years after the closing of the repository. High-level vitrified 
waste or alpha cemented waste were considered. This paper dis- 
plays the assumptions made and, using a simplified modelling of 
the phenomena, the estimaiion of the radiological consequences 
due to ingestion of contamined sals. A_ sensitivity/uncertainty 
analysis is presented which emphasizes several fields where ex- 
perimental studies have to be pursued or launched. 


34109 (CONF-900466-54) First results of in-can microwave 
processing experiments for radioactive liquid wastes at the 
Oak Ridge National Laboratory. White, T.L.; Youngblood, E.L.; 
Berry, J.B.; Mattus, AJ. Oak Ridge National Lab., TN (USA). 
[1990]. 8p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract ACO5-840R21400. From Spring meeting of the Materials 
Research Society; San Francisco, CA (USA); 16-21 Apr 1990. Or- 
der Number DE90012168. Available from NTIS, PC A02/MF A01; 
OSTI; INIS; GPO Dep. 

The Oak Ridge National Laboratory (ORNL) Waste Handling and 
Packaging Plant is developing a microwave process to reduce and 
solidify remote-handled transuranic (RH-TRU) liquids and sludges 
presently stored in large tanks at ORNL. Testing has recently 
begun on an in drum microwave process using nonradioactive RH- 
TRU surrogates. The microwave process development effort has 
focused on an in-drum process to dry the RH-TRU liquids and 
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sludges in the final storage container and then melt the salt 
residues to form a solid monolith. A 1/3-scale proprietary microwave 
applicator was designed, fabricated, and tested to demonstrate the 
essential features of the microwave design and to provide input 
into the design of the full-scale applicator. Conductivity cell mea- 
surements suggest that the microwave energy heats near the 
surface of the surrogate over a wide range of temperatures. The fi- 
nal wasteform meets the waste acceptance criteria for the Waste 
Isolation Pilot Plant, a federal repository for defense transuranic 
wastes near Carisbad, New Mexico. 7 refs., 3 figs., 1 tab. 


34110 (CONF-900525-—2) Stabilization/solidification of 
wastes containing volatile organic compounds in commercial 
cementitious waste forms. Spence, R.D.; Gilliam, T.M.; Morgan, 
I.L.; Osborne, S.G. Oak Ridge National Lab., TN (USA). [1990]. 
36p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC05-840R21400. From 2. international symposium on stabiliza- 
tior/solidification of hazardous, radioactive and mixed waste; 
Williamsburg, VA (USA); 29 May - 1 jun 1990. Order Number 
DE90012188. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Stabilization/solidification (S/S) is one of the most widely used 
techniques for the treatment and ultimate disposal of both radioac- 
tive and chemically hazardous wastes. But does not have 
regulatory approval for treating organics. Application with volatile 
organic compounds (VOC) is particularly controversial since it was 
believed that the necessary mechanical mixing and exothermic ce- 
mentitious reactions would vaporize the VOC. The objective of this 
study was to establish whether S/S is a viable alternative for a 
sludge heavily contaminated (about 1%) with relatively immobile 
metals, but lightly contaminated (<0.04%) with VOC that was con- 
taminating the groundwater. The mass balance indicated that 
>50% of the VOC was retained in the laboratory preparation of 
cementitious samples cured for 28 d. The performance tests indi- 
cated the commercial products could attain leachability indexes 
from 7 to >9 for the eight VOC studies and distribution coefficients 
of >10 could be attained for all eight and >100 for some com- 
pounds. 6 refs., 9 tabs. 


34111 (CONF-900608-22) Remote site survey and charac- 
terization for the National ER&WM Program using the SRIP 
[Solider Robot Interface Project] vehicle. Richardson, B.S.; Kil- 
lough, S.M.; Emery, M.D.; Herndon, J.N.; Hamel, W.R.; Burks, B.L. 
Oak Ridge National Lab., TN (USA). [1990]. 5p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract ACO5-840R21400. From 
American Nuclear Society annua! meeting; Nashville, TN (USA); 
10-14 Jun 1990. Order Number DE90012173. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

A significant number of Department of Energy (DOE) production 
and research sites will require remediation of buried waste sites 
during the coming years. An important first step in cleanup, restora- 
tion, and decontamination activities is burial site characterization. 
An early field demonstration of buried waste site survey and char- 
acterization will be conducted using a remotely operated vehicle 
equipped with sensors, a manipulator system, and a vision system. 
This demonstration will be conducted in July 1990. 4 refs., 4 figs. 


34112 (CONF-900758-2) Adaptation of SW-846 methodol 
ogy for the organic analysis of radioactive mixed wastes. 
Griest, W.H. (Oak Ridge National Lab., TN (USA)); Schenley, R.L.; 
Tomkins, B.A.; Caton, J.E. Jr.; Fleming, G.S.; Harmon, S.H.; 
Wachter, L.J.; Garcia, M.E.; Edwards, M.D. Oak Ridge National 
Lab., TN (USA). [1990]. 11p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From 2. annual 
envirACS exposition and 6th annual waste testing and quality as- 
surance symposium; Washington, DC (USA); 17-19 Jul 1990. 
Order Number DE90012596. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

Modifications to SW-846 sample preparation methodology permit 
the organic analysis of radioactive mixed waste with minimum per- 
sonal radiation exposure and equipment contamination. This paper 
describes modifications to SW-846 methods 5030 and 3510-3550 
for sample preparation in radiation-zoned facilities (hood, glove 
box, and hot cell) and GC-MS analysis of the decontaminated or- 
ganic extracts in a conventional laboratory for volatile and 
semivolatile organics by methods 8240 and 8270 (respectively). 





Results will be presented from the analysis of nearly 70 nuclear 
waste storage tank liquids and 17 sludges. Regulatory organics do 
not account for the organic matter suggested to be present by total 
organic carbon measurements. 7 refs., 5 tabs. 


34113 (CONF-9006139-2) Decontamination of low-level 
wastewaters by continuous countercurrent ion exchange. Hall, 
R. (Oak Ridge National Lab., TN (USA)); Robinson, S.M.; Watson, 
J.S. Oak Ridge National Lab., TN (USA). [1990]. 32p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC05-840R21400. 
From ACS symposium on emerging technologies for hazardous 
waste treatment; Atlantic City, NJ (USA); 4-7 Jun 1990. Order 
Number DE90011077. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

A mobile pilot-scale continuous countercurrent ion-exchange 
(CCIX) system is operated at the Oak Ridge National Laboratory 
(ORNL) for the treatment of wastewaters that contain predomi- 
nantly calcium, sodium, and magnesium bicarbonates and are 
slightly contaminated with °°Sr and 'S’Cs radioisotopes. A demon- 
stration study is being conducted to evaluate the near-steady-state 
performance and feasibility of a pilot-scale CCIX column for the se- 
lective removal of strontium from wastewater. Test results show 
that the process removes strontium sufficiently from the wastewater 
to permit discharge while significantly reducing the volume of sec- 
ondary waste generation. This paper discusses modeling of 
multicomponent equilibrium, application of the Thomas model for 
predicting breakthrough curves from ion exchange column tests, 
methods for scaleup of experimental small-scale ion-exchange 
columns to industrial-scale columns, and methods for predicting ef- 
fluent compositions in a CCIX system. 24 refs., 7 figs., 4 tabs. 


34114 (CONF-9006199-1) Overview of waste management 


and environmental restoration issues at the Oak Ridge com- 
plex. Smithwick, G. (USDOE Oak Ridge Operations Office, TN 
(USA)); Duffy, L.P.; Croff, A.G. Oak Ridge National Lab., TN 
(USA). [1990]. 11p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC05-840R21400. From United States delegation to 
the Soviet Union on environmental restoration and waste manage- 


ment conference; Moscow (USSR); 15-29 Jun 1990. Order Number 
DE90012187. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The plants comprising the Oak Ridge Complex (ORC) face a 
wide variety of environmental restoration and waste management 
issues. These issues are complex because of the diversity of the 
contaminants, the wetness of the plant sites, the large variation in 
sizes of areas involved, and the multifaceted institutional interac- 
tions that must precede and accompany any activity. Resolution of 
the issues will be challenging because of this complexity, com- 
bined with the desire to continue productive activities and the 
system-wide pressures on human and financial resources. This re- 
port briefly discusses waste management issues of the gaseous 
diffusion and uranium processing plants. 


34115 (DOE/AL/31950-T2) Program plan for engineered al- 
ternatives. Westinghouse Electric Corp., Carlsbad, NM (USA). 
Waste Isolation Div. Apr 1990. 15p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC04-86AL31950. Order Number 
DE90011560. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The potential for cumulative releases in excess of that allowed 
by 40 CFR Part 191 has been documented by Lappin et al. and 
the Final Supplement Environmental Impact Statement. Engineered 
alternatives in the form of Waste Isolation Pilot Plant (WIPP) facility 
modification(s), some type of waste treatment process, or other 
system modification may be required if the presently estimated un- 
certainties in the relevant databases are not reduced as a result of 
the WIPP experimental program. A task force has been established 
to estimate the technical effectiveness of waste form/backfill/facility 
design modifications for mitigating potential releases using design 
analysis (deterministic) modeling. As these engineered alternatives 
are identified, Sandia National Laboratory (SNL) will be provided 
the information to assess compliance with 40 CFR 191, using 
probabilistic modeling, for a particular alternative or combination of 
alternatives. Engineered alternatives that predict improved 
performance of the waste form or backfill and are feasible for im- 
plemenation will be included in the WIPP experimental programs 
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for confirmation of the anticipated enhanced performance. This pro- 
gram plan provides a definition of the task, the scope of work to be 
addressed and the anticipated schedule. 2 refs., 2 figs. 


34116 (DOE/ER/12018-T8, pp. 104-108) Geologic problems 
at low-level radioactive waste-disposal sites. Robertson, J.B. 
National Research Council, Washington, DC (USA). Geophysics 
Study Committee. 1984. In Groundwater contamination. Studies in 
geophysics. Order Number DE90010450. Available from NTIS, PC 
AO9/MF A01. 

Less-than-desirable geohydrologic containment has occurred at 
three commercially operated and three Department of Energy- 
operated low-level radioactive waste-disposal sites in the US. 
Studies of these sites indicate that the problems fall into eight gen- 
eral categories: bathtub effect (water accumulation in filled 
trenches), trench-cap integrity, erosion, high water table, hydrogeo- 
logic complexity, flooding, complex leachate chemistry, and rapid 
radionuclide migration in groundwater. Probiems have been en- 
countered in both high-permeability and low-permeability burial 
media. All of these problems appear avoidable by applying the 
following more practical, comprehensive, and commonsense earth- 
science guidelines for site selection and design: a very arid 
environment eliminates most problems; the bathtub effect can be 


_ avoided by using physically stable waste forms and by improving 


the design of the cap; acceptable humid-zone sites can be con- 
structed in permeable media if the water table is sufficiently deep 
and capillary forces (the wick effect) are used to divert percolating 
water from the waste; an important factor is to select sites in rela- 
tively simple geohydrologic environments to facilitate the prediction 
of their containment properties. 


34117 (DOE/ER/12018-T10, pp. 247-260) Volcanic hazard 
assessment for disposal of high-level radioactive waste. 
Crowe, B.M. (Los Alamos National Lab., NM (USA)). National Re- 
search Council, Washington, DC (USA). Geophysics Study 
Committee. 1986. In Active tectonics. Studies in geophysics. Or- 
der Number DE90010452. Available from NTIS, PC A13/MF A01. 

Volcanic hazard studies for disposal of high-level radioactive 
waste pose a number of unique problems. These include the long 
time frame of hazard assessment (10* to 10® yr), the limited geo- 
logic record of volcanic activity at disposal sites and the political 
sensitivity of this national problem. The major variables affecting 
volcanic hazards are the structure of magma feeder systems at 
repository depths and the magma fragmentation and dispersal en- 
ergy of eruptions. The latter is generally controlled by magma 
composition and the presence or absence of groundwater. Long- 
lived volcanic fields (> 1 m.y.) provide the greatest potential risk 
for waste disposal, but these can be avoided by proper site selec- 
tion. Short-lived volcanic fields are more difficult to avoid but are 
generally mafic in composition, which results in smaller disruption 
zones and explosive eruptions of lower energy than those of 
long-lived centers. Volcanic hazards are evaluated through risk as- 
sessment, which is a product of probability and consequences. 
These studies have been completed for a potential waste disposal 
site in the Nevada Test Site (NTS). Cenozoic voicanism of the NTS 
region is divided into three distinct episodes. The youngest 
episode, 3.7 to 0.3 m.y., comprises scattered, monogenetic Strom- 
bolian centers of small volume (< 1 km). Rates of volcanic activity 
for the NTS region are estimated to be about 10-® event/yr, based 
on vent counts through time and calculation of rates of magma 
production. The conditions probability of disruption of the possible 
waste disposal site at the NTS by basaltic volcanism is bounded 
by the range of 10—-® to 10-10 yr—". Consequences, expressed as 
radiological release levels, were evaluated by assuming disruption 
of a repository by basaltic magmas fed along narrow dikes. 


34118 (DOE/ER/60664—-3) BRC dosposal alternatives for 
NORM [naturally-occurring radioactive materials] wastes in 
Texas. Nielson, K.K. (Rogers and Associates Engineering Corp., 
Salt Lake City, UT (USA)); Rogers, V.C.; Pollard, C.S. Rogers and 
Associates Engineering Corp., Salt Lake City, UT (USA). [1989]. 
4p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-88ER60664. (CONF-890207-40: Waste management '89: 
15th international waste management symposium conference, Tuc- 
son, AZ (USA), 26 Feb - 2 mar 1989). Order Number DE90011420. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
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The Texas Low-Level Radioactive Waste Disposal Authority has 
investigated low-cost, alternative disposal methods for certain 
wastes containing small quantities of NORM. This paper presents a 
multipathway safety analysis of various scenarios for disposing of 
wastes containing limited quantities of naturally-occurring radioac- 
tive materials (NORM) in Texas. The wastes include pipe scales 
and sludges from oil and gas production, residues from rare-earth 
mineral processing, and water treatment resins, but exclude large- 
volume, diffuse waste. The purpose of the safety analysis to the 
define concentration and quantity limits for the key nuclides of 
NORM what will avoid dangerous radiation exposures under differ- 
ent waste disposal scenarios. 2 refs., 4 figs., 1 tab. 


34119 (DOE/ID/12761-T1) Surface erosion and hydrology 
of earth covers used in shallow land burial of low-level ra- 
dioactive waste. Bent, G.C. Utah State Univ., Logan, UT (USA). 
1988. 114p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AS07-851D12761. Order Number DE90012485. Available 
from NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 

Shallow land burial is the current method of disposal of low-level 
radioactive waste in the United States. The most serious technical 
problems encountered in shallow land burial are water-related. Wa- 
ter is reported to come into contact with the waste by erosion of 
earth covers or through infiltration of precipitation through the earth 
covers. The objectives of this study were to: compare and evaluate 
the effects of crested wheatgrass and streambank wheatgrass on 
surface erosion of simulated earth covers at Idaho National Engi- 
neering Laboratory (INEL), characterize the surface hydrology, and 
estimate cumulative soil loss for average and extreme rainfall 
events and determine if the waste will become exposed during its 
burial life due to erosion. 30 refs., 26 figs., 21 tabs. 


34120 (DOE/OR/21548-112) Radiological and chemical 
completion report for overhead piping removal for the Weldon 
Spring Site Remedial Action Project, Weldon Spring, Missouri. 
MK-Ferguson Co., St. Charles, MO (USA); Jacobs Engineering 
Group, Inc., St. Charles, MO (USA). May 1990. 58p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC05-860R21548. Or- 
der Number DE90011414. Available from NTIS, PC AO4/MF A01; 
OSTI; INIS; GPO Dep. 

Demolition of overhead piping and supports at the Weldon Spring 
Chemical Plant was undertaken as an interim response action 
(IRA) within the Weldon Spring Site Remedial Action Project. IRAs 
are designed to ensure the health and safety of on-site personnel 
and minimize or preclude off-site releases of contamination. Prior 
to dismantilement a radiological survey and release plan was devel- 
oped. Any radiologically contaminated material which exceeded 
release criteria was retained on site, along with all asbestos- 
containing insulation. Uncontaminated piping and supports were 
released from the site for salvage. This report summarizes the 
methods used to survey and release piping and supports and the 
amount of material released. 5 refs., 2 figs., 4 tabs. 


34121 (DOE/RL-88-08-Rev.3) 300 Area solvent evaporator 
closure plan: Revision 3. USDOE Richland Operations Office, 
WA (USA). [1990]. 213p. Sponsored by U.S. DOE Nuclear Energy. 
Order Number DE90011824. Available from NTIS, PC A10/MF A01 
- OSTI. 

This document describes activities for the closure of a dangerous 
waste treatment tank facility, owned and operated by the US De- 
partment of Energy-Richland Operations Office (DOE-RL) and 
co-operated by the Westinghouse Hanford Company (Westing- 
house Hanford). This tank treatment facility is the 300 Area Solvent 
Evaporator (300 ASE), which was located in the 300 Area of the 
Hanford Site from 1975 to 1986, and was managed for the DOE- 
RL by UNC Nuclear Industries, incorporated. The 300 ASE 
evaporator unit was a modified load lugger (dumpster) in which 
solvent wastes were evaporated, and the adjacent 333 East Con- 
crete Pad, where 55-gallon barrels of waste solvents were 
temporarily stored while awaiting liquid transfers into the evapora- 
tor. 26 refs., 14 figs., 6 tabs. 


34122 (DOE/RL—90-0003-Rev.0) 304 Concretion facility clo- 
sure plan. USDOE Richland Operations Office, WA (USA). Apr 


42 ERA Vol. 15, No. 15 


1990. 86p. Sponsored by U.S. DOE Nuclear Energy. Order Num- 
ber DE90011822. Available from NTIS, PC AO5/MF A01; OSTI; 
INIS; GPO Dep. 

The Hanford Site, located northwest of Richland, Washington, 
houses reactors, chemical-separation systems, and related facilities 
used for the production of special nuclear materials. The 300 Area 
of the Hanford Site contains reactor fuel manufacturing facilities 
and several research and development laboratories. Recyclable 
scrap uranium Zircaloy-2 and copper silicon alloy, uranium-titanium 
alloy, beryllium/Zircaloy-2 alloy, and Zircaloy-2 chips and fines were 
secured in concrete billets in the 304 Concretion Facility, located in 
the 300 Area. The berylliun/Zircaloy-2 alloy and Zircaloy-2 chips 
and fines are designated as low-level radioactive mixed waste (LL- 
RMW) with the characteristic of ignitability. The concretion process 
reduced the ignitability of the fines and chips for safe storage and 
shipment. This process has been discontinued and the 304 Concre- 
tion Facility is now undergoing closure as defined in the Resource 
Conservation and Recovery Act of 1976 (RCRA). This closure plan 
presents a description of the facility, the history of materials and 
wastes managed, and the procedures that will be followed to close 
the 304 Concretion Facility (304 Facility). Clean closure of the 304 
Facility is the proposed method for closure of the facility. Justifica- 
tion for this proposal is presented. 15 refs., 22 figs., 4 tabs. 


34123 (DOE/RL-90-0004-Rev.0) 303-K Radioactive mixed- 
waste storage facility closure plan. USDOE Richland Operations 
Office, WA (USA). Apr 1990. 80p. Sponsored by U.S. DOE Nuclear 
Energy. Order Number DE90011823. Available from NTIS, PC 
AO5/MF A01; OSTI; INIS; GPO Dep. 

The Hanford Site, houses reactors, chemical-separation systems, 
and related facilities used for the production of special nuclear ma- 
terials. The 303-K Radioactive Mixed-Waste Storage Facility (303-K 
Facility) has been used since 1943 to store various radioactive and 
dangerous process materials and wastes generated by the fuel 
manufacturing processes in the 300 Area. The 303-K Radioactive 
Mixed-Waste Storage Facility is used for the storage of mixed 
wastes. The north end of the building was used for containers of 
liquid waste and the outside storage areas were used for contain- 
ers of solid waste. From 1977 to 1982, the north room was used to 
cure concreted billets of recyclable scrap uraniuin with Zircaloy-2 
and copper silicon alloy chips and fines. The concretion process 
was discontinued in 1982, and these materials are now calcinated 
in the 303-M Oxide Facility. Other drummed materials have been 
stored on outside storage areas near the 303-K Facility on con- 
crete, asphalt, and gravel pads. The 303-K Facility will be closed 
as defined in the Resource Conservation and Recovery Act of 
1976 (RCRA). This closure plan presents a description of the 
facility, the history of materials and wastes managed, and the pro- 
cedures that will be followed to close the 303-K Facility as a 
greater that 90-day storage facility. Clean closure of the 303-K 
Building and associated storage areas is the proposed method for 
final closure of the facility. After this facility is clean closed, it will 
be used for the storage of radioactive mixed waste for less than 90 
days. 15 refs., 14 figs., 4 tabs. 


34124 (DOE/RL-90-19) Hanford federal facility agreement 
and consent order: Quarterly progress report for the period 
ending March 31, 1990. USDOE Richland Operations Office, WA 
(USA). May 1990. 83p. Sponsored by U.S. DOE Nuclear Energy. 
Order Number DE90011523. Available from NTIS, PC AO5S/MF A01 
- OSTI; GPO Dep. 

This is the fourth quarterly report as required by the Hanford 
Federal Facility Agreement and Consent Order, also known as the 
Tri-Party Agreement, established between the US Department of 
Energy (DOE), the US Environmental Protection Agency (EPA), 
and the Washington State Department of Ecology (Ecology). The 
Tri-Party Agreement sets the plan and schedule for achieving regu- 
latory compliance and cleanup of waste sites at the Hanford Site. 
This report covers progress for the quarter that ended March 31, 
1990. 30 refs. 


34125 (DOE-RW-89.114) Interactions between cement 
grouts and sulphate bearing ground water. Walton, P.L. (Build- 
ing Research Establishment, Watford (UK)); Duerden, S.L.; Atkins, 
K.M.; Majumdar, A.J. Department of the Environment, London 





(UK). 1989. 33p. (BRE-CR-47/89). Order Number DE90630505. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

The physical, chemical and mineralogical properties of mixtures 
of Ordinary Portland cement and blastfurnace slag or pulverized 
fuel ash, exposed to a sulphate-bearing ground water at different 
temperatures and pressures, were investigated in order to assess 
the long term durability of cements for encapsulating radioactive 
waste and backfilling a repository. The effect of the ground water 
on the chemical and mineralogical characteristics of the cements is 
minimal. Calcite and C-S-H are present in all the samples and are 
durable throughout the test. Dimensional changes in the cements 
during setting and curing may cause weaknesses in the materials 
which may increase the effects of a percolating ground water. (au- 
thor). 


34126 (DOE/WIPP-90-001) Environmental protection im- 
plementation plan for the Waste Isolation Pilot Plant, 
November 9, 1989-November 9, 1990. Bitner, K.A. (international 
Technology Corp., Albuquerque, NM (USA)); Flynn, D.T.; Ice, L.G.; 
Goodbar, A.K.; Jones, S.B.; Wilt, B.M. Westinghouse Electric 
Corp., Carlsbad, NM (USA). Waste Isolation Div. 9 Feb 1990. 44p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
86AL31950. Order Number DES90011851. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This Environmental Protection implementation Plan (EPIP) has 
been prepared in accordance with US Department Energy (DOE) 
Order 5400.1 and covers the time period of January 1, 1990 
through December 31, 1990. The purpose of this EPIP is to pro- 
vide management direction to ensure that the Waste Isolation Pilot 
Plant (WIPP) is operated and managed in a manner that will pro- 
tect, maintain, and, where necessary, restore environmental 
quality, minimize potential threats to public health and the environ- 
ment, and comply with environmental regulations and DOE 
policies. The WIPP was authorized by Public Law 96-164 to pro- 
vide a research and development facility for demonstrating the safe 
disposal of radioactive wastes produced by national defense activi- 
ties. The DOE is developing the WIPP facility as deep geologic 
repository constructed in a thick bedded salt formation 655 meters 
(2,150 feet) below the land surface. It is currently planned that the 
WIPP facility will operate in a pilot plant mode for the first five 
years of operation. During this phase, DOE proposes to conduct 
certain tests designed to demonstrate safe handling and disposal 
operations. Procedures for evaluating facility performance relative 
to standards promulgated by the US Environmental Protection 
Agency (EPA) [(40 CFR Part 191)] will be evaluated during the first 
five years of operation. At the end of the five year pilot plant phase 
a decision will be made as to whether to make the WIPP facility a 
permanent repository. 33 refs., 5 figs. 


34127 (DOE/WIPP-90-009) Recommended initial waste 
forms for the WIPP experimental test program. Westinghouse 
Electric Corp., Carlsbad, NM (USA). Waste Isolation Div. May 
1990. 19p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-86AL31950. Order Number DE90011561. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Engineered Alternatives Task force recommends six basic 
waste forms for inclusion in the WIPP Experimental Program. In 
addition, nine variations of the waste forms are recommended for a 
total of 15 waste forms. Also, combination of these 15 waste forms 
with three recommended backfill alternatives should be included in 
the WIPP Experimental Program. The goal of the Engineered 
Alternatives Task Force (EATF) is to recommend engineered alter- 
natives for the TRU waste forms and/or WIPP facility design that 
could facilitate the demonstration of compliance with the EPA per- 
formance standards. As part of this goal, the EATF committed to 
early preliminary recommendations of alternative waste forms that 
could be incorporated into the WIPP Experimental Program. This 
report provides those preliminary recommendations due March 
1990, as depicted on the EATF Summary Schedule. 5 tabs. 


34128 (EGG-M-89337) Fissile material holdup monitoring 
in the PREPP [Process Experimental Pilot Plant] process. 
Becker, G.K.; Pawelko, R.J. EG and G Idaho, Inc., Idaho Falls, ID 
(USA). [1989]. 4p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract AC07-761D01570. (CONF-891103—74: Winter meeting of 
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the American Nuclear Society (ANS) and nuclear power and tech- 
nology exhibit, San Francisco, CA (USA), 26-30 Nov 1989). Order 
Number DE90010984. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

The Process Experimental Pilot Plant (PREPP) is an incineration 
system designed to thermally process mixed transuranic (TRU) 
waste and TRU contaminated low-level waste. The TRU isotopic 
composition is that of weapons grade plutonium (Pu) which neces- 
sitates that criticality prevention measures by incorporated into the 
plant design and operation. Criticality safety in the PREPP process 
is assured through the utilization of mass and moderation control in 
conjunction with favorable vessel geometries. The subject of this 
paper concerns the Pu mass holdup instrumentation system which 
is an integral part of the inprocess mass control strategy. Plant 
vessels and components requiring real-time mass holdup measure- 
ments were selected based on their evaluated potential for 
achieving physically credible Pu mass loadings and associated pa- 
rameters which could lead to a criticality event. If the parameters 
requisite to a criticality occurrence could not physically be achieved 
under credible plant conditions, the particular location only required 
periodic portable holdup monitoring. Based on these analyses five 
real-time holdup monitoring locations were identified for criticality 
assurance purposes. An additional real-time instrument is part of 
the system but serves primarily in the capacity of providing opera- 
tional support data. 1 fig. 


34129 (EPRI-EN-6853) The prediction and interpretation of 
chemical movement through porous media: The transfer func- 
tion model approach: Final report. Dyson, J.S. (California Univ., 
Riverside, CA (USA). Dept. of Soil and Environmental Sciences); 
Jury, W.A.; Butters, G.L. Electric Power Research Inst., Palo Alto, 
CA (USA); California Univ., Riverside, CA (USA). Dept. of Soil and 
Environmental Sciences. c May 1990. 90p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

EPRI undertook the solid-waste environmental studies project to 
develop more-accurate methods for predicting the transport and 
fate of leachates from waste disposal facilities. Because most dis- 
posal sites are close to surface water bodies, predictions of 
chemical concentrations in the near-field are particularly important 
to the utility industry. A modeling approach, such as Transfer Func- 
tion Model (TFM), that accurately captures the near-field transport 
processes is essential for predicting the behavior of chemical 
plumes. Until recently, however, TFM had not been applied to 
large-scale field study, and its overall methodology remained unde- 
fined. The main concepts of the TFM approach dealt with in detail 
include: the transfer function equation, travel time probability den- 
sity functions, the transport volume and scale dependency. 
Mathematical steps are given that enable spatially variable ele- 
ments of the vadose or groundwater zone to be modeled: water 
input rates, sorption and decay. Two types of spreading process 
are included:  stochastic/convective and convective/dispersive 
spreading. These represent the extremes of behavior and are 
mathematically simple to apply. It is also shown how the measure- 
ment process may be built into a TFM, particularly for: (a) large 
scale predictions based on smaller scale measurements; and (b) 
experiments which may involve monitoring a chemical as flux resi- 
dent concentrations. 98 refs., 9 figs., 4 tabs. 


34130 (GAO/RDED-90-46-FS) Nuclear waste: DOE’s pro- 
gram to prepare high-level radioactive waste for final disposal. 
General Accounting Office, Washington, DC (USA). Resources, 
Community and Economic Development Div. Dec 1989. 36p. Avail- 
able from US General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20877 (USA). 

Under the Department of Energy's program for immobilizing high- 
level radioactive waste, the waste is converted into a solid form 
that is suitable for permanent disposal. This GAO report provides 
information on the quantities of waste, immobilization approaches, 
and estimated costs for DOE's four waste immobilization projects- 
the Savannah River Site in South Carolina, the West Valley 
Demonstration Project in New York, the Hanford Site in Washing- 
ton State, and the Idaho National Engineering Laboratory in Idaho. 
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34131 (INFO-0216) impact of radiation on containment of 
radioactive waste in deep disposal sites. Mallory, P.G. (Spec- 
trum Engineering Corp. Ltd., Peterborough, ON (Canada)); Stairs, 
R.A.; Carter, T.G. Atomic Energy Control Board, Ottawa, ON 
(Canada). Aug 1986. 170p. Order Number DE90630512. Available 
from NTIS (US Sales Only), PC AO8/MF A01; OSTI; INIS. 

This report describes the current conceptual designs of the 
waste repository and evaluates the effects of nuclear radiation from 
the waste on the engineered and natural components in and near 
the repository based on the information acquired from Canadian 
and international sources. 101 refs. 


34132 (INFO—0217) Regulatory criteria for the disposal of 
radioactive wastes. Wagstaff, K.P. Atomic Energy Control Board, 
Ottawa, ON (Canada). Sep 1986. 12p. (CONF-8609486-: Cana- 
dian Nuclear Society international conference on radioactive waste 
management, Winnipeg (Canada), 7-11 Sep 1986). Order Number 
DE90630513. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

Radiological protection criteria have been proposed by the 
Atomic Energy Control Board for judging the potential long-term im- 
pacts of radioactive waste disposal options in which the wastes are 
contained and isolated from the human environment. This paper 
reviews the proposed criteria and the regulatory guidelines for their 
application in performance assessments, taking note of the public 
comments received to-date. 


34133 (INFO-0285) Erosion of surface and near surface 
disposal facilities. MacLaren Plansearch Inc., Toronto, ON 
(Canada); Atomic Energy Control Board, Ottawa, ON (Canada). 
Jun 1988. 26p. Order Number DE90630514. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

A literature search was undertaken to identify existing data and 
analytical procedures regarding the processes of gully erosion. The 
applicability of the available information to the problems of gully 
erosion potential at surface and near surface disposal sites is eval- 
uated. It is concluded that the existing knowledge regarding gully 
erosion is insufficient to develop procedures to ensure the long- 
term stability of disposal sites. Recommendations for further 
research are presented. 46 refs. 


34134 (IS-T-1439) The velocity dependent dissolution of 
spent nuclear fuel in a geologic repository. Nutt, W.M. Ames 
Lab., IA (USA). Feb 1990. 68p. Sponsored by U.S. DOE Nuclear 
Energy; U.S. Department of the Interior. DOE Contract W-7405- 
ENG-82. Grant G1174119;Grant G1184119. Order Number 
DE90011735. Available from NTIS, PC AO5/MF A01; OSTI; INIS; 
GPO Dep. 

A model describing the dissolution of fission products and 
transuranic isotopes from spent nuclear fuel into flowing ground 
water has been developed. This model is divided into two parts. 
The first part of the model calculates the temperature within a con- 
solidated spent fuel waste form at a given time and ground water 
velocity. This model was used to investigate whether water flowing 
at rates representative of a geological repository located at Yucca 
Mountain, Nevada, will cool a wasteform consisting of consolidated 
spent nuclear fuel pins. Time and velocity dependent temperature 
profiles were generated. These profiles were input into the second 
model, which calculates the dissolution rate of waste isotopes from 
a spent fuel pin. Two dissolution limiting processes were modeled; 
the processes are dissolution limited by the solubility limit of an 
isotopes in the ground water, and dissolution limited by the diffu- 
sion of waste isotopes from the interior of a spent fuel pin to the 
surface where dissolution can occur. 


34135 (KEMA-RW-10) Working on an assured future: the 
control in Western-Europe of radioactive waste: Publication 
on the occasion of the 21st International UNIPEDE Congress, 
Sorrento (29 may-3 June 1988): Report of Working 
group 10 (NUCLEWASTE). Boekschoten, H. KEMA-UNIPEDE- 
NUCLEWASTE Collaboration. Keuring van Electrotechnische 
Materialen NV, Arnhem (Netherlands). 1989. 40p. (In Dutch). 
(CONF-8805375—: 21. International UNIPEDE Congress, Sorrento 
(Italy), 29 May - 2 jun 1988). Order Number DE90630516. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 
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This report presents background information with regard to the 
policy concerning the disposal and storage of radioactive waste. 
Also is outlined how this is being worked on by the various Euro- 
pean countries which are joined in the UNIPEDE. (author). 60 figs.; 
1 tab. 


34136 (MILLRWC-—90011562) Midwest Interstate Low-Level 
Radioactive Waste Commission annual report. Midwest Inter- 
state Low-Level Radioactive Waste Commission, St. Paul, MN 
(USA). Aug 1988. 24p. Sponsored by Midwest Interstate Low-Level 
Radioactive Waste Commission. Available from OSTI; Midwest In- 
terstate Low-Level Radioactive Waste Commission, 350 N. Robert 
Street, Suite 588, St. Paul, MN 55101. 

In 1980, Congress passed the Low-Level Radioactive Waste Pol- 
icy Act. This Act provided for a new approach to the disposal of 
low-level radioactive waste. It assigned each state responsibility for 
the disposal of low-level radioactive waste generated within its 
borders, and it authorized states to enter into compacts for the pur- 
pose of operating regional disposal facilities. It also authorized 
compacts to restrict the use of regional disposal facilities to only 
member states. To meet their obligations under the Act, Indiana, 
lowa, Michigan, Minnesota, Missouri, Ohio and Wisconsin formed 
the Midwest Interstate Low-Level Radioactive Waste Compact. The 
Compact was ratified by each of the state legislatures and by 
Congress. The Compact established the Midwest Interstate 
Low-Level Radioactive Waste Commission, composed on one rep- 
resentative appointed by the Governor or Legislature of each 
member state. Article 3 of the compact requires that the Commis- 
sion prepare an annual report regarding the activities and actions 
of the Commission. It also requires that the annual report be dis- 
tributed to the Governors and legislative leaders in the member 
states. The Commission's Bylaw Article 12 requires the annual re- 
port to cover the preceding fiscal year, and to be distributed in 
August of each year. The Bylaw also requires that an annual audit, 
prepared by a certified public accountant, be included as part of 
the annual report. 3 figs. 


34137 (NSS/R-142) Radionuclide interactions with marine 
sediments. Higgo, J.J.W. (Imperial Coll. of Science and Technol- 
ogy, London (UK)). United Kingdom Nirex Ltd., Harwell (UK). Sep 
1987. 102p. Order Number DE90630517. Available from NTIS (US 
Sales Only), PC AO6/MF A01; OSTI; INIS. 

A critical review of the literature on the subject of the interactions 
of radionuclides with marine sediments has been carried out. On 
the basis of the information available, an attempt has been made 
to give ranges and ‘best estimates’ for the distribution ratios be- 
tween seawater and sediments. These estimates have been based 
on an understanding of the sediment seawater system and the 
porewater chemistry and mineralogy. Field measurements, labora- 
tory measurements and estimates based on_ stable-element 
geochemical data are all taken into account. Laboratory 
measurements include distribution-ratio and diffusion-coefficient de- 
terminations. The elements reviewed are carbon, chlorine, calcium, 
nickel, selenium, strontium, zirconium, niobium, technetium, tin, 
iodine, caesium, lead, radium, actinium, thorium, protactinium, ura- 
nium, neptunium, plutonium, americium and curium. (author). 


34138 (NSS/R-183) Studies of the effects of organic mate- 
rials on the sorption of uranium and plutonium. Berry, J.A. 
(UKAEA Harwell Lab. (UK). Chemistry Div.); Bond, K.A.; Ferguson, 
D.R.; Pilkington, N.J. United Kingdom Nirex Ltd., Harwell (UK). Oct 
1989. 30p. Order Number DE90630518. Available from NTIS (US 
Sales Only), PC A03/MF A01; OSTI; INIS. 

The effects of the presence of cellulosic degradation products on 
the sorption of uranium and plutonium on London clay and Caith- 
ness flagstones have been studied using the batch sorption 
method. Experimental conditions were chosen to simulate both 
those expected close to a cementitious repository (pH ~ 11) and 
at the edge of the zone of migration of the calcium plume (pH ~ 
8). Work was carried out (i) under baseline conditions, in the 
absence of organic materials (ii) with gluconate, acting as a well- 
characterised simulant (iii) with authentic degradation products. 
These experimental studies are complemented by thermodynamic 
modelling work, the results of which are presented in a companion 
paper. The results have shown that organic degradation products 





can have a marked effect on sorption and the present work pro- 
vides further evidence of the need to take account of the presence 
of such materials in safety assessment modelling. (author). 


34139 (NSS/R-192) The application of small-angle neutron 
scattering to the study of mass transfer in clays. Allen, AJ. 
(UKAEA Harwell Lab. (UK). Materials Physics and Metallurgy Div.); 
Baston, A.H.; Bourke, P.J.; Jefferies, N.L. United Kingdom Nirex 
Ltd., Harwell (UK). [1990]. 11p. (MPD/NBS-367). Order Number 
DE90630519. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

An extensive study using small angle neutron scattering (SANS) 
has been made of the pore structures in London Clay and in Ca- 
montmorillonite. Using SANS contrast variation techniques, the 
accessibilities of the pores to D2O by diffusion and permeation 
have been studied. Characterisation of the accessibility to different 
parts of the pore structure is intended to provide input data for 
models of radionuclide transport through clay geological barriers, 
and to improve interpretation of laboratory experiments that mea- 
sure sorption of radionuclides on clays. (author). 


34140 (NUREG/CR-5411) Elicitation and use of expert 
judgment in performance assessment for high-level radioac- 
tive waste repositories. Bonano, E.J. (Sandia National Labs., 
Albuquerque, NM (USA)); Hora, S.C.; Keeney, R.L.; von Winter- 
feidt, D. Nuclear Regulatory Commission, Washington, DC (USA). 
Div. of High-Level Waste Management; Sandia National Labs., Al- 
buquerque, NM (USA). May 1990. 80p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC04-76DP00789. (SAND-— 
89-1821). Available from NTIS, PC AO5/MF A01 - GPO; OSTI; INIS. 

This report presents the concept of formalizing the elicitation and 
use of expert judgment in the performance assessment of high- 
level radioactive waste (HLW) repositories in deep geologic 
formations. The report begins with a discussion of characteristics 
(advantages and disadvantages) of formalizing expert judgment ex- 
amples of previous uses of expert judgment in radioactive waste 
programs, criteria that can assist in deciding when to formalize 


expert judgment, and the relationship of formal use of expert judg- 
ment to data collection and modeling. The current state of the art 
with respect to the elicitation, use, and communication of formal 
expert judgment is presented. The report concludes with a discus- 
sion on potential applications of formal expert judgment in 
performance assessment of HLW repositories. 93 refs. 


34141 (NUREG/CR-5523) Development of an _ infiltration 
evaluation methodology for low-level waste shallow land burial 
sites. Smyth, J.D. (Pacific Northwest Lab., Richland, WA (USA)); 
Gee, G.W.; Kincaid, C.T.; Bresler, E. Nuclear Regulatory Commis- 
sion, Washington, DC (USA). Div. of Engineering; Pacific Northwest 
Lab., Richland, WA (USA). May 1990. 141p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC06-76RL01830. (PNL— 
7356). Available from NTIS, PC AO7/MF A01 - GPO; OSTI; INIS. 

An infiltration evaluation methodology (IEM) has been developed 
to provide a consistent, well-formulated approach for evaluating 
field-scale infiltration and drainage at low-level waste sites. The 
IEM is designed to simulate significant factors and hydrologic 
conditions that determine or influence moisture infiltration, redistri- 
bution, and drainage in engineered cover and barrier systems. The 
IEM recognizes the sources of uncertainty in estimating moisture 
movement through engineered covers and quantifies their influ- 
ences on infiltration and drainage estimates. Engineered cover 
design and data availability will be largely site specific. Because of 
the site-specific nature of the design and data availability, the IEM 
is a flexible framework that accepts various numerical models, 
closed-form analytical models, and uncertainty approaches. Two 
applications of the IEM (a closed-form analytical model and a 
series of integrated numerical models) are demonstrated for a hy- 
pothetical waste site. 130 refs., 52 figs., 6 tabs. 


34142 (ORNL/TM-11504) Waste reduction program at Oak 
Ridge National Laboratory during CY 1989. Schultz, R.M. Oak 
Ridge National Lab., TN (USA). May 1990. 33p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90012591. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 
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Hazardous, radioactive, and mixed wastes are generated at Oak 
Ridge National Laboratory (ORNL). The State of Tennessee has 
requested that ORNL organize the waste streams into approxi- 
mately 30 generic categories for the CY 1989 report so the 
information is more manageable. The wide diversity of waste 
complicates both management and compliance with reporting re- 
quirements that are designed to apply to production facilities. In 
recent years, increased effort has been devoted to the minimization 
of hazardous and radioactive wastes at ORNL. Policy statements 
supporting such efforts have been issued by both Martin Marietta 
Energy Systems, Inc., and ORNL management. Motivation is found 
in federal regulations, DOE policies and guidelines, increased 
costs and liabilities associated with the management of wastes, 
and limited disposal options and facility capacities. ORNL’s waste 
minimization efforts have achieved some success. However, be- 
cause of the diversity and predominantly nonroutine nature of 
ORNL's containerized wastes, goals for their reduction are difficult 
to establish. Efforts continue to establish goals that account sepa- 
rately for wastes generated from laboratory cleanouts, to avoid a 
waste minimization “penalty” for this good housekeeping practice. 
Generator evaluations to prioritize hazardous waste streams for 
waste minimization opportunities are planned for FY 1990. These 
are important first steps to enable the waste reduction program to 
assign realistic goals. 22 refs., 13 figs., 10 tabs. 


34143 (PNL-6739) Licensing of spent fuel dry storage and 
consolidated rod storage: A review of issues and experiences. 
Bailey, W.J. Pacific Northwest Lab., Richland, WA (USA). Feb 
1990. 399p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-76RL01830. Order Number 
DE90010391. Available from NTIS, PC A18/MF A01; OSTI; INIS; 
GPO Dep. 

The results of this study, performed by Pacific Northwest Labora- 
tory (PNL) and sponsored by the US Department of Energy (DOE), 
respond to the nuclear industry’s recommendation that a report be 
prepared that collects and describes the licensing issues (and their 
resolutions) that confront a new applicant requesting approval from 
the US Nuclear Regulatory Commission (NRC) for dry storage of 
spent fuel or for large-scale storage of consolidated spent fuel rods 
in pools. The issues are identified in comments, questions, and re- 
quests from the NRC during its review of applicants’ submittals. 
Included in the report are discussions of (1) the 18 topical reports 
on cask and module designs for dry storage fuel that have been 
submitted to the NRC, (2) the three license applications for dry 
storage of spent fuel at independent spent fuel storage installations 
(ISFSis) that have been submitted to the NRC, and (3) the three 
applications (one of which was later withdrawn) for large-scale stor- 
age of consolidated fuel rods in existing spent fuel storage pools at 
reactors that were submitted tot he NRC. For each of the applica- 
tions submitted, examples of some of the issues (and suggestions 
for their resolutions) are described. The issues and their resolu- 
tions are also covered in detail in an example in each of the three 
subject areas: (1) the application for the CASTOR V/21 dry spent 
fuel storage cask, (2) the application for the ISFSI for dry storage 
of spent fuel at Surry, and (3) the application for full-scale wet stor- 
age of consolidated spent fuel at Millstone-2. The conclusions in 
the report include examples of major issues that applicants have 
encountered. Recommendations for future applicants to follow are 
listed. 401 refs., 26 tabs. 


34144 (PNL~7293) Comparison of selected foreign plans 
and practices for spent fuel and high-level waste management. 
Schneider, K.J.; Mitchell, S.J.; Lakey, L.T.; Johnson, A.B. Jr.; 
Hazelton, R.F.; Bradley, D.J. Pacific Northwest Lab., Richland, WA 
(USA). Apr 1990. 196p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract ACO6-76RL01830. Order Num- 
ber DE90010377. Available from NTIS, PC AO9/MF A01; OST]; 
INIS; GPO Dep. 

This report describes the major parameters for management of 
spent nuclear fuel and high-level radioactive wastes in selected for- 
eign countries as of December 1989 and compares them with 
those in the United States. The foreign countries included in this 
study are Belgium, Canada, France, the Federal Republic of Ger- 
many, Japan, Sweden, Switzerland, and the United Kingdom. All 
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the countries are planning for disposal of spent fuel and/or high- 
level wastes in deep geologic repositories. Most countries (except 
Canada and Sweden) plan to reprocess their spent fuel and vitrify 
the resultant high-level liquid wastes; in comparison, the US plans 
direct disposal of spent fuel. The US is planning to use a container 
for spent fuel as the primary engineered barrier. The US has the 
most developed repository concept and has one of the earliest 
scheduled repository startup dates. The repository environment 
presently being considered in the US is unique, being located in 
tuff above the water table. The US also has the most prescriptive 
regulations and performance requirements for the repository sys- 
tem and its components. 135 refs., 8 tabs. 


34145 (PNL-SA-17573) Preliminary postciosure risk as- 
sessment: Yucca Mountain, Nevada, candidate repository site. 
Eslinger, P.W.; Elwood, D.M.; Freshiey, M.D.; Reimus, P.W.; Tan- 
ner, J.E.; Doctor, P.G.; Engel, D.W.; Liebetrau, A.M.; Strenge, 
D.L.; Van Luik, A.E. Pacific Northwest Lab., Richland, WA (USA). 
Oct 1989. 10p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract AC06-76RL01830. (CONF-891008-6: 
international symposium on safety assessment of radioactive waste 
repositories, Paris (France), 9-12 Oct 1989). Order Number 
DE90011937. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A study was conducted by the Pacific Northwest Laboratory for 
the US Department of Energy, Office of Civilian Radioactive Waste 
Management, to estimate the postclosure risk, in terms of popula- 
tion health effects, of a proposed high-level nuclear waste 
repository at Yucca Mountain, Nevada. The risk estimates cover a 
time span of 1 million years following repository closure. Represen- 
tative disruptive and intrusive events were selected and evaluated 
in addition to expected conditions. The estimates were generated 
assuming spent fuel as the waste form and included all important 
nuclides from inventory, half-life and dose perspectives. The base 
case results yield an estimate of 36 health effects over the first mil- 
lion years of repository operation. The doses attributed to the 
repository corresponds to about 0.1 percent of the doses received 
from natural background radiation. 16 refs., 1 fig. 


34146 (PNL-SA-—18030) Technologies to remediate haz- 
ardous waste sites. Falco, J.W. Pacific Northwest Lab., Richland, 
WA (USA). Mar 1990. 19p. Sponsored by U.S. DOE Nuclear En- 
ergy. DOE Contract AC06-76RL01830. (CONF-9004208—1: Mixed 
waste regulation conference, Washington, DC (USA), 17-18 Apr 
1990). Order Number DE90011946. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Technologies to remediate hazardous wastes must be matched 
with the properties of the hazardous materials to be treated, the 
environment in which the wastes are imbedded, and the desired 
extent of remediation. Many promising technologies are being de- 
veloped, including biological treatment, immobilization techniques, 
and in situ methods. Many of these new technologies are being 
applied to remediate sites. The management and disposal of haz- 
ardous wastes is changing because of federal and state legislation 
as well as public concern. Future waste management systems will 
emphasize the substitution of alternatives for the use of hazardous 
materials and process waste recycling. Onsite treatment will also 
become more frequently adopted. 5 refs., 7 figs. 


34147 (PNL-SA-18103) Using information management 
systems to support waste minimization at US Army installa- 
tions. Myers, R.S.; Butner, R.S.; Callaway, J.W.; Levine, L.O. 
Pacific Northwest Lab., Richland, WA (USA). Apr 1990. 9p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO6- 
76RL01830. (CONF-9004207-1: Automated data processing 
symposium, Atlanta, GA (USA), 18-20 Apr 1990). Order Number 
DE90011945. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The Army's to reduce hazardous waste generation emphasize 
reduction at the source. Waste minimization and environmental 
regulatory compliance are also being integrated into strategies and 
activities aimed at modernization of industrial operations. The As- 
sistant Secretary of the Army for Research, Development and 
Acquisition (ASARDA) is conducting a Hazardous Waste Interven- 
tion study to understand and evaluate the existing operations and 
to assess waste minimization opportunities. The overall ASARDA 
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study consists of several teams working on various aspects of haz- 
ardous waste intervention at Army installations. The first team is 
investigating methods of minimizing hazardous waste by modifying 
the acquisition cycle. This effort is aimed at reducing the genera- 
tion of hazardous waste by reducing the number and the quantities 
of hazardous materials that are specified in program and product 
development. A second team is investigating the technological as- 
pects of waste minimization. Finally, a third team is investigating 
opportunities for waste minimization by better managing the life- 
cycle of hazardous materials and hazardous waste. The third team 
is involved in several tasks, including evaluating the feasibility of 
using Information Management Systems (IMS) to support waste 
minimization. This paper summarizes the primary conclusions and 
recommendations from the information management system evalu- 
ation portion of PNL’s work. 


34148 (SAAS-381) Management of radioactive by-products 
from the uses of atomic energy in the German Democratic Re- 
public. Staatliches Amt fuer Atomsicherheit und Strahlenschutz, 
Berlin (German Democratic Republic). 1990. 156p. (In German). 
Order Number DE90630520. Available from NTIS (US Sales Only), 
PC AO8/MF A01; OSTI; INIS. 

Radioactive by-products arise in the form of spent nuclear fuel, 
radioactive wastes and effluents from the generation of electricity 
by nuclear power as well as the production and uses of radionu- 
clides in industry, medicine and research. Their safe management 
and their disposal without endangering man and the environment 
have to be ensured. This report presents an overview of the sys- 
tem of central collection and final disposal of low-level and 
intermediate-level radioactive wastes developed in the GDR by us- 
ing an abandoned rock salt mine, including the relevant regulations, 
the licensing procedure and the control activities performed by the 
plant operator and, independently, by government authorities. It 
also addresses questions concerning the management of spent nu- 
clear fuel and the decommissioning of nuclear facilities. (author). 


34149 (SAND-89-7098) Creep of salt from the ERDA-9 
borehole and the WIPP [Waste Isolation Pilot Plant] workings. 
Senseny, P.E. (RE/SPEC, Inc., Rapid City, SD (USA)). Sandia Na- 
tional Labs., Albuquerque, NM (USA); RE/SPEC, Inc., Rapid City, 
SD (USA). Jan 1990. 28p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. Order Number 
DE90010384. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Six triaxial compression creep tests were performed to measure 
the creep deformation of salt from the ERDA-9 borehole and salt 
from the underground workings at the Waste Isolation Pilot Plant 
(WIPP). Even though the test matrix is quite limited, important re- 
sults were obtained that added to existing data from previous test 
matrices. The WIPP salt was annealed to reduce the hardening 
that occurred as the openings deformed after mining. Five tests 
were performed at a temperature of 25°C, a confining pressure of 
15 MPa, and stress differences of either 10.0 or 15.0 MPa. The 
sixth test was performed at a temperature of 22°C, a confining 
pressure of 20.7 MPa, and a stress difference of 11.7 MPa. Test 
duration ranged from approximately 160 to 335 days. Deformation 
of these six specimens is compared with that obtained previously 
under identical test conditions for specimens from other horizons of 
the ERDA-9 borehole and from unannealed specimens from the 
WIPP workings. Results suggest that the magnitude of the tran- 
sient deformation depends on the horizon from which the specimen 
was taken and whether or not the specimen hardened in situ as 
the mined openings deformed. 9 refs., 7 figs., 3 tabs. 


34150 (SAND-90-0611) Implementation of initial tests in 
the Brine Inflow Room (Room Q) of the Waste Isolation Pilot 
Plant. Nowak, E.J. (Sandia National Labs., Albuquerque, NM 
(USA)); Finley, S.J.; Howard, C.L. Sandia National Labs., Albu- 
querque, NM (USA). May 1990. 25p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. Order Num- 
ber DE90010372. Available from NTIS, PC A03/MF A0O1 - OSTI; 
GPO Dep. 

The purpose of this report is to summarize for the record the ob- 
jectives, planning, progress, and documentation of excavating 
Brine Inflow Room Q and implementing an initial set of Room Q 





tests. The Room Q tests were designed primarily to test the scale- 
up accuracy of the current brine inflow model by providing data on 
brine flow from the host rock salt to a large-scale excavation in the 
Waste Isolation Pilot Plant (WIPP). Data from these tests will also 
be used to reduce uncertainties in flow parameters and evaluate 
proposed mechanistic models. Room Q was excavated with a tun- 
nel boring machine. The initial tests were implemented to measure 
brine flow parameters and room closure. Pore pressure, permeabil- 
ity, and brine inflow were measured with 15 tools emplaced in 
boreholes above, below, and on the north side of the room at a 
station 75 feet into the host rock from the entrance to the room. 
These measurements were made before, during, and after Room 
Q was bored to obtain data on the responses in the host rock to 
the boring process. Closure measurements were started almost im- 
mediately after excavation progressed past each measurement 
station. The designs, timing, sequence, procedures, and as-built 
records for these tests were documented in Sandia National Labo- 
ratories WIPP Quality Assurance files and Westinghouse WIPP 
Engineering records. 21 refs., 5 figs., 5 tabs. 


34151 (SAND-90-1656C) Deep-geologic disposal in the 
US: The WIPP [Waste Isolation Pilot Plant] and Yucca Moun- 
tain projects. Lynch, R.W. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 67p. Sponsored by U.S. DOE Radioactive 
Waste Management. DOE Contract AC04-76DP00789. (CONF- 
9006193-1: US fact-finding mission on waste management, 
Moscow (USSR), 15-20 Jun 1990). Order Number DE90012245. 
Available from NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

The United States Department of energy, after considering a 
number of alternative disposal methods for radioactive wastes in 
the United States, Proposed that these wastes should be disposed 
of in deep geologic repositories. This alternative is currently being 
developed at the Waste Isolation Pilot Plant (WIPP), for transuranic 
waste, and investigated at Yucca Mountain, for spent power- 
reactor fuel and vitrified high-level waste, the latter resulting 
principally from defense activities. In addition, a research program 
on subseabed disposal was active from 1973 until 1987 but is cur- 
rently suspended. The two deep-geologic disposal projects are 
discussed in detail and the subseabed-disposal research project is 
briefly summarized. 28 refs., 39 figs., 4 tabs. 


34152 (UCID-21954) V-TOUGH: An enhanced version of 
the TOUGH code for the thermal and hydrologic simulation of 
large-scale problems in nuclear waste isolation. Nitao, J.J. 
Lawrence Livermore National Lab., CA (USA). 6 Nov 1989. 24p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract W-7405-ENG-48. Order Number DE90010351. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

The TOUGH code developed at Lawrence Berkeley Laboratory 
(LBL) is being extensively used to numerically simulate the thermal 
and hydrologic environment around nuclear waste packages in the 
unsaturated zone for the Yucca Mountain Project. At the Lawrence 
Livermore National Laboratory (LLNL) we have rewritten approxi- 
mately 80 percent of the TOUGH code to increase its speed and 
incorporate new options. The geometry of many problems requires 
large numbers of computational elements elements in order to real- 
istically model detailed physical phenomena, and, as a result, large 
amounts of computer time are needed. In order to increase the 
speed of the code we have incorporated fast linear equation 
solvers, vectorization of substantial portions of code, improved au- 
tomatic time stepping, and implementation of table look-up for the 
steam table properties. These enhancements have increased the 
speed of the code for typical problems by a factor of 20 on the 
Cray 2 computer. In addition to the increase in computational effi- 
ciency we have added several options: vapor pressure lowering; 
equivalent continuum treatments of fractures; energy and material 
volumetric, mass and flux accounting; and Stefan-Boltzmann radia- 
tive heat transfer. 5 refs. 


34153 (UCRL-21060-87-1) NNWSI waste form testing at Ar- 
gonne National Laboratory: Semiannual report: January-June 
1987. Bates, J.K. (Argonne National Lab., IL (USA)); Gerding, T.J.; 
Abrajano, T.A. Jr.; Ebert, W.L.; Mazer, J.J. Lawrence Livermore 
National Lab., CA (USA). Nov 1988. 97p. Sponsored by U.S. DOE 
Radioactive Waste Management. DOE Contract W-7405-ENG-48. 
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Order Number DE90011499. Available from NTIS, PC AO5/MF 
A01; OSTI; INIS; GPO Dep. 

The Nevada Nuclear Waste Storage Investigation (NNWSI) 
Project is investigating the tuff beds of Yucca Mountain, Nevada, 
as a potential location for a high-level radioactive waste repository. 
As part of the waste package development portion of this project, 
experiments are being performed by the Chemical Technology Divi- 
sion of Argonne National Laboratory to study the behavior of the 
waste form under anticipated repository conditions. These experi- 
ments include the development and performance of a test to 
measure waste form behavior in unsaturated conditions and the 
performance of experiments designed to study the behavior of 
waste package components in an irradiated environment. Previous 
reports document developments in these areas through 1986. This 
report summarizes progress during the period January-June 1987, 
19 refs., 17 figs., 20 tabs. 


34154 (UCRL-—101866) Microwave measurements of water 
vapor partial pressure at temperatures up to 350°C. Latorre, V. 
Lawrence Livermore National Lab., CA (USA). Sep 1989. 10p. 
Sponsored by U.S. DOE Radioactive Waste Management. DOE 
Contract W-7405-ENG-48. (CONF-890928-24: Nuclear waste iso- 
lation in the unsaturated zone: FOCUS '89, Las Vegas, NV (USA), 
18-21 Sep 1989). Order Number DE90011484. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper describes the theory of operation, design, construc- 
tion, calibration and installation of a microwave coaxial resonator 
system for measuring the partial pressure of water vapor in air at 
temperatures up to 350°C. This is a relevant measurement for 
characterizing the unsaturated zone because the partial pressure 
of water vapor in the air in equilibrium with a rock mass is related 
to the capillary pressure of the rock. Microwave resonators can op- 
erate at high temperatures and, therefore, are the subject of this 
discussion. 7 refs., 8 figs. 


34155 (USGS-OFR-89-682-A) Principal facts for about 
16,000 gravity stations in the Nevada Test Site and vicinity. 
Harris, R.N. (Geological Survey, Menlo Park, CA (USA)); Ponce, 
D.A.; Oliver, H.W.; Healey, D.L. Geological Survey, Menlo Park, 
CA (USA). 1989. 78p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract Al08-78ET44802. Order Number 
DE90011521. Available from NTIS, PC AO5/MF A01; OSTI; U.S. 
Geological Survey, Books and Open-File Reports Section, Box 
25425, Federal Center, Denver, CO 80225; GPO Dep. 

The Nevada Test Site (NTS) and vicinity includes portions of the 
Goldfield, Caliente, Death Valley, and Las Vegas. This report docu- 
ments and consolidates previously published and recently compiled 
gravity data to establish a gravity data base of about 16,000 sta- 
tions for the NTS and vicinity. While compiling data sets, redundant 
stations and stations having doubtful locations or gravity values 
were excluded. Details of compiling the gravity data sets are dis- 
cussed in later sections. Where feasible, an accuracy code has 
been assigned to each station so that the accuracy or reliability of 
each station can be evaluated. This data base was used in prepar- 
ing complete Bouguer and isostatic gravity maps of the NTS and 
vicinity. Since publication of the complete Bouguer gravity map, ad- 
ditional data were incorporated into the isostatic gravity map. 
Gravity data were compiled from five sources: 14,183 stations from 
the US Geological Survey (USGS), 326 stations from Exploration 
Data Consultants (EDCON) of Denver, Colorado, 906 stations from 
the Los Alamos National Laboratory (LANL), 212 stations from the 
University of Texas at Dallas (UTD), and 48 stations from the De- 
fense Mapping Agency (DMA). This investigation is an effort to 
study several areas for potential storage of high-level radioactive 
waste. Gravity stations established under YMP are shown. The ob- 
jective of this gravity survey was to explore for the presence of 
plutons. 33 refs., 24 figs., 9 tabs. 


34156 (USGS-OFR-89-682-B) Principal facts for about 
16,000 gravity stations in the Nevada Test Site and vicinity: 
Gravity data listing on paper, Appendices B-G. Harris, R.N. 
(Geological Survey, Menlo Park, CA (USA)); Ponce, D.A.; Oliver, 
H.W.; Healey, D.L. Geological Survey, Menlo Park, CA (USA). 
1989. 230p. Sponsored by U.S. DOE Radioactive Waste Man- 
agement. DOE Contract Al08-78ET44802. Order Number 
DE90011522. Available from NTIS, PC A11/MF A01; OSTI; US 
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Geological Survey, Books and Open-File Reports Section, Box 
25425 Federal Center, Denver, CO 80225; GPO Dep. 

The Nevada Test Site (NTS) and vicinity includes portions of the 
Goldfield, Caliente, Death Valley, and Las Vegas. This report docu- 
ments and consolidates previously published and recently compiled 
gravity data to establish a gravity data base of about 16,000 sta- 
tions for the NTS and vicinity. While compiling data sets, redundant 
stations and stations having doubtful locations or gravity values 
were excluded. Details of compiling the gravity data sets are dis- 
cussed in later sections. Where feasible, an accuracy code has 
been assigned to each station so that the accuracy or reliability of 
each station can be evaluated. This data base was used in prepar- 
ing complete Bouguer and isostatic gravity maps of the NTS and 
vicinity. Since publication of the complete Bouguer gravity map, ad- 
ditional data were incorporated into the isostatic gravity map. 
Gravity data were compiled from five sources: 14,183 stations from 
the US Geological Survey (USGS), 326 stations from Exploration 
Data Consultants (EDCON) of Denver, Colorado, 906 stations from 
the Los Alamos National Laboratory (LANL), 212 stations from the 
University of Texas at Dallas (UTD), and 48 stations from the De- 
fense Mapping Agency (DMA). This investigation is an effort to 
study several areas for potential storage of high-level radioactive 
waste. Gravity stations established under YMP are shown. The ob- 
jective of this gravity survey was to explore for the presence of 
plutons. This volume contains only compiled data. 


34157 (WHC-EP-0297) Small-Tube Lysimeter Facility sta- 
tus report for fiscal year 1989. Relyea, J.F.; Sackschewsky, 
M.R.; Waugh, W.J. Westinghouse Hanford Co., Richland, WA 
(USA). [1990]. 194p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO6-87RL10930. Order Number DE90010347. 
Available from NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 

Westinghouse Hanford Company and Pacific Northwest Labora- 
tory are jointly developing earthen protective barriers for the 
near-surface disposal of radioactive and hazardous waste at the 
Hanford Site. The proposed barrier design consists of a blanket of 
fine-textured soil overlying a sequence of layers, varying from sand 
to basalt riprap. This project is part of a research program to as- 
sesses the long-term performance of the barrier in inhibiting plants, 
animals, and water from contacting buried waste and potentially 
transporting contaminants to the groundwater or to the land sur- 
face. The purpose of this report is to describe the work performed 
in fiscal years 1988-1989 on construction and operation of the 
Small-Tube Lysimeter Test Facility (SLTF) located adjacent to the 
Hanford Meteorological Station. The experiments discussed in this 
report were designed to measure the influence of erosion control 
practices and alternate barrier-layer configurations on water move- 
ment within the barrier, and extraction of water from the barrier. 
Included in the report are descriptions of the experimental design, 
fill specifications. Baseline data, weight change data through Au- 
gust 1989. 31 refs., 17 figs., 4 tabs. 


34158 (WHC-SA-0716) Nonlinear finite-element analysis of 
an exploratory shaft liner for a nuclear waste repository. Chen, 
W.L.; Becker, D.L. Westinghouse Hanford Co., Richland, WA 
(USA). Dec 1989. 13p. Sponsored by U.S. DOE Radioactive Waste 
Management. DOE Contract AC06-87RL10930. Order Number 
DE90011513. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 

Nonlinear analyses, including elastic-plastic, large deflection, and 
nonlinear buckling analyses, have been performed for an imperfect 
ring-stiffened cylindrical shell subjected to external pressure load- 
ing. The analyses were carried out using the ABAQUS general 
finite-element code. Different element sizes were used to ensure 
optimum model approximation and size convergence. Different 
types of shell elements were evaluated for the same geometry to 
obtain good solution approximations. Results of these preliminary 
analyses were used to determine the optimum mesh size and the 
well-behaved elements before the elastic-plastic and nonlinear 
buckling analyses were continued. Finally, analyses were con- 
ducted to evaluate the cylindrical shell for various out-of-round 
imperfections and applied boundary conditions, both of which were 
found to significantly affect the buckling results. Results of elastic- 
plastic analyses for perfect and imperfect ring-stiffened cylindrical 
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shells were compared. Local shell yielding, preceding shell buck- 
ling, was determined for the moderately thick shell. Critical buckling 
loads were determined. The reduction of critical buckling load 
became significant as out-of-roundness approached the shell thick- 
ness. 6 refs., 8 figs., 4 tabs. 


34159 (WSRC-RP-89-1018) Large-scale process simula- 
tion: A case study integrated waste processing flowsheet for 
SRS [Savannah River Site]. Fowler, J.R. (Westinghouse Savan- 
nah River Co., Aiken, SC (USA)); Edwards, R.E. Jr.; Choi, A.S.; 
Sarma, P.V.L.N. Westinghouse Savannah River Co., Aiken, SC 
(USA). [1990]. 10p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO9-89SR18035. (CONF-900494—6: 1990 SCS 
Eastern multiconference, Nashville, TN (USA), 23-29 Apr 1990). 
Order Number DE90011303. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

What may be the largest chemical process flowsheet model built 
in the world is described in this paper. This computer model con- 
sists of 161 components, per stream, over 1000 streams, more 
than 400 unit operation blocks, more than 200 chemical reactions, 
eight recycle loops, 34 user-added subroutines, and three separate 
physical property sets. We discuss why such models are necessary, 
how to build them, and how to use them. This model simulates 
processing of defense waste at the Savannah River Site (SRS). It 
has played a vital role in the design, construction, and permit appli- 
cations for the DWPF and ancillary facilities that are being built at 
the SRS at a cost of more than $1 billion. Waste Processing at 
SRS will incorporate radioactive components into glass waste 
forms suitable for long-term geological disposal. Decontaminated 
soluble components will be incorporated into grout for disposal. Us- 
ing an integrated approach, the various processes to be used at 
SRS are combined into a single model to help assure that changes 
in one process will not adversely affect other processes. Separate 
modules were developed for the model to simulate salt decontami- 
nation, in-tank sludge processing, decontaminated salt processing, 
preparation of melter feed, vitrification, off-gas processing, byprod- 
ucts processing and wastestream treatment. 4 refs., 1 fig. 


34160 Water levels in periodically measured wells in the 
Yucca Mountain area, Nye County, Nevada, 1981-87. Robison, 
J.H.; Stephens, D.M.; Luckey, R.R.; Baldwin, D.A. 132p. Geologi- 
cal Survey, Reston, VA (US) ([1989]). 

A U.S. Geological Survey report is presented giving the water 
levels in wells in the Yucca Mountain area of Nevada between 
1981 and 1987. 


34161 Scientific basis for nuclear waste management XIl. 
Materials Research Society symposium proceedings. Volume 127. 
Lutz, W. (Hahn-Meitner-institut Berlin G.m.b.H. (Germany, F.R.)); 
Ewing, R.C. 1001p. Materials Research Society, Pittsburgh, PA 
(1989). (CONF-881066—: 12. international symposium on the sci- 
entific basis for nuclear waste management, Berlin (Germany, 
F.R.), 10-13 Oct 1988). 

The principal topics addressed in this meeting included: glass 
and crystalline materials; spent fuel; corrosion of canister and over- 
pack materials; cement waste forms and bitumen; repositories 
(performance assessment, in-situ tests, backfill materials); and re- 
actions and transport of radionuclides and water-speciation. 


34162 Systems analysis of supercompaction technology in 
the volume reduction of drums containing solid low-level ra- 
dioactive waste. Rivera, A.L. (Oak Ridge National Lab., TN 
(USA)); Kennerly, J.M.; Morrow, R.W.; Williams, L.C. pp. 361-366 
of Low and intermediate level radioactive waste management. 
Feizollahi, F.; Kohout, R.; Suzuki, A. American Society of Mechani- 
cal Engineers, New York, NY (USA) (1989). DOE Contract 
AC05-840R21400. (CONF-891006-: Joint international waste 
management conference, Kyoto (Japan), 23-28 Oct 1989). 
Information on the volume reduction performance and costs of 
supercompaction technology is needed in the optimization of the 
long-term management of solid low-level radioactive waste (LLW) 
in future disposal facilities operating under the new low-level-waste 
disposal development and demonstration (LLWDDD) Program dis- 
posal strategy. Optimization of the management of solid LLW under 
LLWDDD will be determined by the need for disposal capacity sav- 
ings, maximization of curie loadings consistent with the waste 
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acceptance criteria (WAC) for disposal, and costs. Supercom- 
paction technology was demonstrated with low specific-activity solid 
LLW in 300 0.22-m? (55-gal) drums. The supercompaction of these 
drums resulted in disposal capacity savings of about 66% of the 
original disposal capacity needs. The near-term benefit of this prac- 
tice is to extend the useful life of the current solid LLW disposal 
site, SWSA-6. This paper presents a systems analysis framework 
to facilitate the transition from current to future practices that could 
benefit from the application of supercompaction technology. 


34163 Thermal behavior of complex, tunnel-structure man- 
ganese oxides. Bish, D.L. (Los Alamos National Laboratory, NM 
(USA)); Post, J.E. American Mineralogist (USA), 74(1-2): 177-186 
(Jan-Feb 1989). 

The manganese oxide minerals coronadite, romanechite, and 
todorokite occur in a wide range of geologic settings and are com- 
mon minor phases in massive deposits and as fracture linings. The 
authors have studied the thermal behavior of these minerals using 
a combination of thermogravimetric analysis, differential scanning 
calorimetry, water analysis, and X-ray powder diffraction. All of 
these minerals are relatively insensitive to heating up to 400C, and 
the most significant result of heating is reduction of Mn** with con- 
comitant evolution of oxygen and structural transformation. The 
total water content of the tunnel-structure manganese oxides is re- 
lated primarily to the tunnel size and secondarily to the nature of 
the tunnel cation. Both coronadite and romanechite retain much of 
their tunnel water to at least 500C. Todorokite gradually loses most 
of its tunnel water below 400C. The lower-temperature evolution of 
water from todorokite as compared with romanechite and corona- 
dite is probably a reflection of the larger, less-filled tunnels in 
todorokite. Romanechite and todorokite (and perhaps coronadite) 
appear to contain water in crystallographically well-defined sites, 
but water evolution does not appear to have a significant structural 
impact on these minerals. The structural effects of heating romane- 
chite and todorokite up to 300C are limited to a minor change in the 
B angles. Coronadite is not significantly affected until over 600C. 
At higher temperatures, all of these minerals transform to Mn2O3 
or Mn30,4, admixed with other complex oxides in some cases. The 
relative insensitivity of the todorokite structure to heating strongly 
supports the now-accepted tunnel structure of todorokite. 


34164 Incorporation of cesium by hydrating calcium alumi- 
nosilicates. Hoyle, S.L. (Pennsylvania State Univ., University Park, 
PA (USA). Materials Research Lab.); Grutzeck, M.W. Journal of the 
American Ceramic Society (USA), 72(10): 1938-1946 (Oct 1989). 

This paper reports the leach behavior of cesium from a series of 
cement-based waste forms modeled in terms of pore solution con- 
centration and phase formation data. Cement-based materials 
enriched in alumina and silica, and compositionally related glasses, 
were hydrated in the presence of cesium hydroxide to gauge the 
degree of partitioning of cesium by the developing hydrates. The 
compositions of the pore solutions extracted from the cement- 
based waste forms were compared with corresponding leach data 
for companion samples. In both pore solution and leachates, the 
retention of cesium was found to be directly related to the bulk 
composition of the waste form; the degree of partitioning of cesium 
by the hydrated phases increased as more alumina and/or silica 
were added to the formulation, suggesting that cesium-containing 
phases were forming. Additionally, the leachate concentration of 
cesium for any given composition was also found to be related to 
the pore solution concentration. This observation led to the devel- 
opment of a leaching model for cement-based waste forms in 
which the concentration of cesium in the leachate could be 
described in terms of pore solution concentration, diffusion, dissolu- 
tion, and development of cesium host phases. Using this model, 
effective diffusion coefficients for cesium were calculated to be ~2 
x 10-7 cm? - s-1. 
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Refer also to citation(s) 34090, 34114, 34137, 34161, 34170, 
34393, 35747 


34165 (CONF-9004181—3) An overview of remedial action 
technical information support activities funded by the US De- 
partment of Energy’s Office of Environmental Restoration. 
Owen, P.T. Oak Ridge National Lab., TN (USA). 12 Apr 1990. 6p 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC05- 
840R21400. From DOE Remedial Action Program conference; 
Albuquerque, NM (USA); 16-19 Apr 1990. Order Number 
DE90011704. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

In 1979 the US Department of Energy (DOE) established the 
Remedial Action Program Information Center (RAPIC) at the Oak 
Ridge National Laboratory (ORNL) to provide technical information 
support to the DOE’s Remedial Action Programs, which comprise: 
Formerly Utilized Sites Remedial Action Program (FUSRAP), Sur- 
plus Facilities Management Program (SFMP), and Uranium Mill 
Tailings Remedial Action Program (UMTRAP). Specific information 
activities that RAPIC performs to support the DOE’s programs in- 
clude: maintaining a computerized bibliographic database 
containing approximately 7000 annotated references relevant to re- 
mediation work at radioactively contaminated sites; publishing an 
annual bibliography, Nuclear Facility Decommissioning and Site 


.Remedial Actions, A Selected Bibliography, ORNL/EIS-154; main- 


taining a document repository and providing copies of requested 
publications; and performing manual and computerized searches of 
the technical literature. The most important RAPIC function is serv- 
ing as a focal point for remedial action information. With these 
extensive resources at its command, RAPIC is in a unique position 
to provide a comprehensive information base to the remedial action 
and environmental restoration community. 


34166 (DOE/OR/21600-T36) Annual environmental report 
for RMI Company Extrusion Plant, Ashtabula, Ohio, January 1, 
1988—December 31, 1988. Westinghouse Materials Co. of Ohio, 
Cincinnati, OH (USA). [1990]. 37p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract AC05-860R21600. Order Number 
DE90010371. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

This report summarizes environmental monitoring activities at the 
RMI Company, Extrusion Plant for calendar year 1988. Section 2.0 
is a facility description. Section 3.0 contains the testing results for 
stack discharges, perimeter air samples, environmental radiation 
monitors, wastewater discharges, soil monitoring and Fields Brook 
sediment sampling, and ground water monitoring. Section 4.0 con- 
tains estimates of radiation dose from air and water releases 
Section 5.0 is a summary of all environmental permits held by RMI. 
Section 6.0 discusses spills, unusual occurrences, and special 
studies during 1988. Section 7.0 includes chemical releases to the 
environment. Section 8.0 includes quality control and quality assur- 
ance for environmental samples. Applicable standards are cited in 
Section 9.0. These comparisons indicate that all RMI Extrusion 
Plant operations are in substantial compliance with these stan- 
dards. 17 refs., 6 figs., 12 tabs. 


34167 (KY/L-1595) Monitoring stack emissions of uranium 
from an enrichment plant. Beverly, C.R. Paducah Gaseous Diffu- 
sion Plant, KY (USA). [1990]. 10p. Sponsored by U.S. DOE 
Environment Health & Safety. DOE Contract AC05-840U21400. 
(CONF-9007109-1: Rocky Mountain analytical conference, Den- 
ver, CO (USA), 30 Jul 1990). Order Number DE90012216. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Extremely low concentrations of gaseous uranium hexafluoride 
(UF,) are entrained into a vent stack discharge stream of lower 
molecular weight gases. Although equipment design and standard 
operating procedures restrict UF, emissions to levels which pose 
no health hazards or environmental insult, continuous monitoring is 
necessary. An emissions monitoring system is described which in- 
corporates an on-line alpha counting system with off-line thermal 
ionization mass spectrometer analysis of the contents of a caustic 
gas scrubber train. The on-line alpha counter provides timely warn- 
ing of uranium emissions excursions, while the mass spectrometer 
analysis yields an integrated record of total uranium discharges. 
Isotopic composition as well as total uranium emissions are deter- 
mined. 5 refs., 6 tabs. 


34168 (SRO-819-20-Vol.1) Annual report of ecological re- 
search for the period ending July 31, 1989: Volume 1, Main 
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report. Savannah River Ecology Lab., Aiken, SC (USA). [1990]. 
25p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC09-76SR00819. Order Number DE90012109. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Opportunities to study and understand the importance of both 
man- induced and natural environmental stresses are available to 
researchers on the Savannah River Site (SRS). Energy technolo- 
gies have an impact on natural habitats and the associated plant 
and animal communities in a variety of ways. The transport, fate, 
and ecological effects of a variety of chemicals such as 
radionuclides, organic contaminants, and trace metals must be un- 
derstood. In addition, construction, forestry programs, thermal 
releases, and other activities that affect terrestrial and aquatic envi- 
ronments are recognized nationally as having major impacts. 
These concerns have led to a variety of questions about the con- 
sequences of SRS activities on environmental systems and form a 
basis for research by scientists at Savannah River Ecology Labora- 
tory (SREL). Research at SREL can involve a variety of 
approaches, including field research, research in controlled envi- 
ronments such as greenhouses, and laboratory studies that require 
the use of sophisticated instrumentation. Highlights of research ac- 
tivities during FY89 at SREL over the past year are presented. 
Complete abstracts of specific projects are appended. 


34169 (SRO-819-20-Vol.2) Savannah River Ecology Labo- 
ratory annual report for the period ending July 31, 1989: 
Volume 2, Appendices. Savannah River Ecology Lab., Aiken, SC 
(USA). [1990]. 67p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO9-76SR00819. Order Number DE90012110. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

Opportunities to study and understand the importance of both 
man- induced and natural environmental stresses are available to 
researchers on the Savannah River Site (SRS). Energy technolo- 
gies have an impact on natural habitats and the associated plant 
and animal communities in a variety of ways. The transport, fate, 
and ecological effects of a variety of chemicals such as 
radionuclides, organic contaminants, and trace metals must be un- 
derstood. In addition, construction, forestry programs, thermal 
releases, and other activities that affect terrestrial and aquatic envi- 
ronments are recognized nationally as having major impacts. 
These concerns have led to a variety of questions about the con- 
sequences of SRS activities on environmental systems and form a 
basis for research by scientists at Savannah River Ecology Labora- 
tory (SREL). Highlights of research activities during FY89 at SREL 
over the past year are presented in Volume 1. This volume con- 
tains the appendices referenced in Volume 1. These have been 
provided to supplement the general information given in Volume 1, 
particularly the research highlights. 
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Refer also to citation(s) 34095, 34108, 34114, 34118, 34121, 
34122, 34123, 34126, 34146, 34161, 34379, 35935, 36035, 36039 


34170 (DOE/OR-901) Guidance for preparation of safety 
analysis reports. Peer Consultants, Inc., Oak Ridge, TN (USA). 
21 Nov 1989. 230p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract NONE. Order Number DE90011900. Available from 
NTIS, PC A11/MF A01 - OSTI; GPO Dep. 

Department of Energy (DOE) Order 5480.5, “Safety of Nuclear 
Facilities,” requires the preparation of appropriate safety analyses 
for each DOE operation and subsequent significant modifications 
including decommissioning, and independent review of each safety 
analysis. The purpose of this guide is to assist in the preparation 
and review of safety documentation for Oak Ridge Operations 
(ORO) nonreactor facilities and operations. This guide provides a 
narrative outline of the minimum information needed to prepare 
safety documentation for ORO moderate or high hazard facilities. 
Safety documentation is required for new, existing, and modified 
facilities. The basic purpose of the safety documentation process is 
to provide assurance that there is no significant increase in risk, as 
defined in DOE safety policy statements, to people or the environ- 
ment from operation of ORO facilities. 
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34171 (DOE/OR/21548-127) Plan for monitoring radionu- 
clide emissions other than radon at Weldon Spring Site critical 
receptors. MK-Ferguson Co., St. Charles, MO (USA); Jacobs En- 
gineering Group, Inc., St. Charles, MO (USA). May 1990. 33p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
860R21548. Order Number DE90012129. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

During the course of the Weldon Spring Site Remedial Action 
Project (WSSRAP) radionuclides may be emitted to the air. Emis- 
sions of radionuclides are regulated by the US Environmental 
Protection Agency in 40 CFR 61. It is clear in 40 CFR 61 that, for 
sites being remediated according to the Comprehensive Environ- 
mental Response, Compensation, and Liability Act (CERCLA), no 
monitoring or reporting of randon emissions is required prior to 
completion of temporary or permanent disposal sites, other than 
that already required under CERCLA. For radionuclides other than 
radon, however, it is not clear whether 40 CFR 61 requires sites 
being remediated according to CERCLA to implement additional 
monitoring and reporting prior to completion of disposal facilities. 
Because the US Department of Energy is committed to protection 
of the public and environment, a plan has been formulated which 
defines how the WSSRAP will implement a monitoring program for 
radionuclides other than radon. This plan adheres to the specifica- 
tions contained in 40 CFR 61. The monitoring, reporting, and 
quality assurance program is discussed. 10 refs., 4 figs., 3 tabs. 


34172 (NAC-AR-88-01, pp. 149-150) Radiation safety and 
regulatory aspects. National Accelerator Centre, Faure (South 
Africa). 1988. In Annual report June 1988. Order Number 
DE90630179. Available from NTIS (US Sales Only), PC A13/MF 
A01; OSTI; INIS. 

The installed area radiation monitoring system performs well. A 
new data-logging system, especially for dose rates around the ac- 
celerators and beamlines, has been installed. An upward trend in 
radiation doses to personnel is noted. A radioactive waste manage- 
ment system for the whole NAC has been finalized and is in the 
final stages of construction. Problems have been encountered with 
the air handling installation for radioactive areas. 


34173 (NAC-AR-89-01, pp. 53-55) Radiation safety and reg- 
ulatory aspects. National Accelerator Centre, Faure (South 
Africa). 1989. In Annual report June 1989. Available from the Na- 
tional Accelerator Centre, PO Box 72, Faure, 7131, South Africa. 
The concrete shielding roof beams over the high-energy vaults 
have been incorporated into the safety interlock system. Radiation 
doses to personnel are increasing while the volume of radioisotope 
production and neutron therapy is expanding. The NAC radioactive 
waste disposal system was completed and operates satisfactorily. 


34174 (NUREG/CR-5399) Survey of state and tribal emer- 
gency response capabilities for radiological transportation 
incidents. Vilardo, F.J. (Indiana Univ., Bloomington, IN (USA). 
School of Public and Environmental Affairs); Mitter, E.L.; Palmer, 
J.A.; Briggs, H.C.; Fesenmaier, J. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Safeguards and Transportation; 
Indiana Univ., Bloomington, IN (USA). School of Public and Envi- 
ronmental Affairs. May 1990. 225p. Sponsored by Nuclear 
Regulatory Commission. Available from NTIS, PC A10/MF A01 - 
GPO - OSTI. 

This publication is the final report of a project to survey the fifty 
states, the District of Columbia, Puerto Rico, and selected Indian 
Tribal jurisdictions to ascertain their emergency-preparedness plan- 
ning and capabilities for responding to transportation incidents 
involving radioactive materials. The survey was conducted to pro- 
vide the Nuclear Regulatory Commission and other federal 
agencies with information concerning the current level of 
emergency-response preparedness of the states and selected 
tribes and an assessment of the changes that have occurred since 
1980. There have been no major changes in the states’ 
emergency-response planning strategies and field tactics. The 
changes noted included an increased availability of dedicated 
emergency-response vehicles, wider availability of specialized 
radiation-detection instruments, and higher proportions of police 
and fire personnel with training in the handling of suspected radia- 
tion threats. Most Indian tribes have no capability to evaluate 
suspected radiation threats and have no formal relations with 





emergency-response personnel in adjacent states. For the nation 
as a whole, the incidence of suspected radiation threats declined 
substantially from 1980 to 1988. 58 tabs. 


0550 Safeguards, Inspection, and Accountability 
Refer also to citation(s) 34093, 34100, 34128 


34175 (K/ITP-343-Pt.1) Safeguards training course: Nu- 
clear material safeguards for enrichment plants: Part 1, 
Uranium enrichment: General principles and processes. Oak 
Ridge Gaseous Diffusion Plant, TN (USA). Jun 1990. 262p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840T21400. (CONF-9006192—Pt.1: Safeguards training course on 
nuclear material safeguards for enrichment plants, Luxembourg 
(Luxembourg), 18-22 Jun 1990). Order Number DE90011999. 
Available from NTIS, PC A11/MF A01 - OSTI; GPO Dep. 

The main objective of this training course is to provide the 
course participants with the necessary skills to perform their in- 
spection activities at enrichment plants. As background information, 
a variety of enrichment technologies will first be characterized and 
compared followed by a review of basic cascade, gas centrifuge, 
and gaseous diffusion theory. To focus on gas centrifuge and 
gaseous diffusion technology, the major components and systems 
of gas centrifuge and gaseous diffusion enrichment plants including 
their function in routine LEU production will be identified. The ob- 
jectives of safeguards at an enrichment plant, including those 
agreed to in the Hexapartite Safeguards Project, will then be de- 
scribed. Discussion will then focus on potential diversion scenarios 
at both a centrifuge and diffusion enrichment facility and applicable 
safeguards inspection activities for detecting these scenarios. 


34176 (LA-11871-M) Calibrating the TSA systems VM-250 
SNM portal monitor. Fehlau, P.E. Los Alamos National Lab., NM 
(USA). Jul 1990. 29p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. Order Number DE90011323. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The TSA Systems, Ltd. VM-250 SNM (special nuclear material) 
portal monitor originated as a drive-through radiation measurement 
system for detecting the presence of SNM in motor vehicles. The 
VM-250 now is also used as a walk-through SNM monitor for 
pedestrians. This manual describes the VM-250 monitor, how to 
calibrate its signal conditioning electronics, and how to set its vari- 
able operating parameters. The manual also describes a test 
procedure for verifying the monitors performance. 5 figs., 2 tabs. 


0560 Legislation and Regulations 


Refer also to citation(s) 34132, 34143, 34148, 34184, 34372, 
34373, 34374, 36458, 36460 


34177 (INFO-0218) Licensing of uranium mine and mill 
waste management systems. Chamney, L.G. Atomic Energy 
Control Board, Ottawa, ON (Canada). Sep 1986. 19p. (CONF- 
8609486-—: Canadian Nuclear Society international conference on 
radioactive waste management, Winnipeg (Canada), 7-11 Sep 
1986). Order Number DE90630577. Available from NTIS (US Sales 
Only), PC A03/MF A01; OSTI; INIS. 

Systems for the management of wastes arising from uranium 
mining facilities are subject to regulatory control by the Atomic En- 
ergy Control Board (AECB). This paper describes the primary 
objectives, principles, requirements and guidelines which the AECB 
uses in the regulation of waste management activities at uranium 
mining facilities, and provides an understanding of the licensing 
process used by the AECB. 


34178 (INFO-0219) Decommissioning of uranium mines 
and mills - Canadian regulatory approach and experience. 
Whitehead, W. Atomic Energy Control Board, Ottawa, ON 
(Canada). Sep 1986. 33p. (CONF-8609486—: Canadian Nuclear 
Society international conference on radioactive waste management, 
Winnipeg (Canada), 7-11 Sep 1986). Order Number DE90630578. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

At the time of the recent closures of the Agnew Lake, Beaver- 
lodge and Madawaska Mines Limited uranium mining and milling 
facilities, several relevant regulatory initiatives, including the 
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development of decommissioning criteria, were underway, or con- 
templated. In the absence of precedents, the regulatory agencies 
and companies involved adopted approaches to the decommission- 
ing of these facilities that reflected site specific circumstances, 
federal and provincial regulatory requirements, and generally ac- 
cepted principles of good engineering practice and environmental 
protection. This paper summarizes related historical and current 
regulatory policies, requirements and guidelines; including those 
implemented at the three decommissioned sites. 


34179 (SAAS-Mitt-90-01) Legal regulations, standards, and 
guidelines in the field of atomic safety and radiation protec 
tion. Staatliches Amt fuer Atomsicherheit und Strahlenschutz, 
Berlin (German Democratic Republic). 1990. 26p. (in German). Or- 
der Number DE90630574. Available from NTIS (US Sales Only), 
PC A03/MF A01; OSTI; INIS. 

An updated and revised list is given of GDR’s regulations, stan- 
dards, and guidelines in the field of atomic safety and radiation 
protection. 
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34180 (AD-A-217799/6/XAB) In-line wear monitor. Final re- 
port, July 1988-April 1989. Pieper, K.A.; Taylor, I.J. General 
Motors Corp., Indianapolis, IN (USA). Allison Gas Turbine Div. Nov 
1989. 5ip. (ALLISON-EDR-14074). Available from NTIS, PC 
A04/MF A01. 

This report describes construction and test results of an in-line 
monitor for critical ferrous and nonferrous metal debris in turbine 
engine lubrication systems. The in-line wear monitor (ILWM) uses 
the X-ray fluorescence principle for detecting metal debris on a 
continuous basis while the engine is running. The sensor portion of 
the system is engine mounted and contains a radioactive X-ray 
source, a flow cell to direct the oil across an X-ray permeable win- 
dow, a proportional counter X-ray detector and its associated 
preamplifier and amplifier electronics. The data acquisition elec- 
tronics is mounted on the airframe and contains a microprocessor 
based system for inputting pulses from the sensor, classifying and 
counting them according to energy bands, and analyzing the data 
and outputting metal concentration values to the engine monitoring 
system. The sensor portion of the system is designed to fit on a 
TF41 turbine engine in place of a tube between the oil tank and 
the oil pump. A TF41 engine monitoring system has been modified 
to accept the new signals from the ILWM on spare inputs so that 
none of the existing functions were disturbed. The ILWM has been 
flow tested at various flow rates, concentration levels, oil tempera- 
tures, and aerations. The wear monitor detected iron, copper, and 
both iron and copper together with less than 2 ppm one sigma sta- 
tistical uncertainty for 30 minute count times over the 0-50 ppm 
range. There was no significant effect of flow rate or aeration on 
accuracy. The system is developed to the point that it can be 
tested in an actual flight environment. 


34181 (AECL—9558) Use of activated carbon adsorption in 
conjunction with radiation treatment processes. Dickson, L.W.; 
Lopata, V.J.; Toft-Hall, A.; Kremers, W.; Singh, A. Atomic Energy of 
Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Research 
Establishment. 1988. 46p. Order Number DE90630156. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

This report presents the results of an assessment of the poten- 
tial applications of combined adsorption-irradiation treatment 
processes. The rationale for the study was to determine whether 
the cost of radiation treatment could be reduced by concentrating 
target species on an adsorbent in the radiation field. Several differ- 
ent studies on adsorption-irradiation treatment were identified in the 
literature, and experimental work was done on both the conversion 
of sulphur dioxide to elemental sulphur, and the removal of tri- 
halomethanes from water by adsorption on activated carbon and 
subsequent irradiation. Adsorption-irradiation treatment would 
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appear to be less costly than irradiation alone for radiolytic decom- 
position of target species at low concentration in liquid streams, in 
the presence of high-surface-area, electrically insulating adsor- 
bents. 116 refs. 


34182 (AECL-9569) Radiation processing in the plastics 
industry: Current commercial applications. Saunders, C.B. 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment. 1988. 43p. Order Number 
DE90630157. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

The interaction of ionizing radiation with organic substrates to 
produce useful physical and chemical changes is the basis of the 
radiation processing industry for plastics. Electron beam (EB) ac- 
celerators dominate the industry; however, there are a few small 
applications that use gamma radiation. The five general product 
categories that account for over 95% of the worldwide EB capacity 
used for plastics production are the following: wire and cable insu- 
lation; heat-shrinkable film, tubes and pipes; radiation-curable 
coatings; rubber products; and polyolefin foam. A total of 6.1% of 
the yearly production of these products in the United States is EB 
treated. The United States accounts for 59% of the total worldwide 
EB capacity of 20.5 MW (1984), followed by Europe (16%) and 
Japan (15%). There are 469 to 479 individual EB units worldwide 
used for the production of plastics and rubber. The average annual 
rate of growth (AARG) for the EB processing of plastics in Japan, 
from 1977 to 1987, was 13.3%. The AARG for Japan has de- 
creased from 20% for 1977 to 198, to 6.4% for 1984 to 1987. 
Radiation cross-linking, of power cable insulation (cable rating >75 
kV), thick polyolefin and rubber sheet (>15 mm), and thick-walled 
tubing is one fo the potential applications for a 5- to 10-MeV EB 
system. Other products such as coatings, films and wire insulation 
may be economically EB-treated using a 5 to 10 MeV accelerator, 
if several layers of the product could be irradiated simultaneously. 
Two general product categories that require more study to deter- 
mine the potential of high-energy EB processing are moulded 
plastics and composite materials. 32 refs. 


34183 (CONF-8906324-1) Advances in the Rietveld 
method for time-of-flight neutron powder diffraction at pulsed 
neutron sources. David, W.I.F. (Rutherford Appleton Lab., Chilton 
(UK)); Jorgensen, J.D. Argonne National Lab., IL (USA). Apr 1990. 
39p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From international workshop on the Rietveld 
method; Petten (Netherlands); 13-15 Jun 1989. Order Number 
DE90011166. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The recent development of accelerator-based pulsed neuron 
sources has led to the widespread use of the time-of-flight tech- 
nique for neutron powder diffraction. The properties of the pulsed 
source make possible unusually high resolution over a wide range 
of d spacings, high count rates, and the ability to collect complete 
data at fixed scattering angles. The peak shape and other instru- 
ment characteristics can be accurately modelled, making possible 
Rietveld refinement for complex structures. In this paper we briefly 
review the development of the Rietveld method for time-of-flight 
diffraction data from pulsed neutron sources and discuss the latest 
developments in high resolution instrumentation and advanced Ri- 
etveld analysis methods. 46 refs., 11 figs., 4 tabs. 


34184 (NWU-27) Radioactive sources In trade and indus- 
try. Vroom, H.; Bolt, R.; Lange, H. de. Rijksuniversiteit Groningen 
(Netherlands). Natuurkundewinkel. Apr 1989. 42p. (in Dutch). Or- 
der Number DE90630152. Available from NTIS (US Sales Only), 
PC A03/MF A01; OSTI; INIS. 

An inventory has been drawn up of the most important applica- 
tions of radioactive sources in the Netherlands, with emphasis on 
nuclear measuring instruments for industrial use. This inventory 
has been supplemented with a brief survey of the most important 
legal demand (among which, the ‘decree radiation protection’) with 
regard to the use of such instruments and some data about the 
construction of the radioactive source present in the instrument. 
Also the processing of exhausted sources is discussed briefly. (au- 
thor). 14 refs.; 3 figs.; 6 tabs. 
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34185 (ORNL/FTR-3637) [US-Japan cooperative program 
on neutron scattering}: Foreign trip report, May 20—May 26, 
1990. Moon, R.M. Oak Ridge National Lab., TN (USA). 11 Jun 
1990. 8p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO5-840R21400. Order Number DE90012194. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The traveler participated in a meeting on May 22, 1990, at JAERI 
Headquarters, Tokyo, Japan, to discuss methods of arranging for 
JAERI participation in the design of the ANS. On May 23, 1990, 
while at Tokai Research Establishment, Tokai, Japan, he toured the 
new JRR-3 reactor and attended the Steering Committee Meeting 
at which plans and budgets for the US-Japan Cooperative Program 
on Neutron Scattering were discussed and approved. 


34186 (PB—90-864844/XAB) Polymer radiation curing: 
Styrenes and vinyls. July 1970-January 1990 (A Bibliography 
from the NTIS data base). Report for July 1970-January 1990. 
National Technical Information Service, Springfield, VA (USA). Apr 
1990. 151p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-88-865050. 

This bibliography contains citations concerning the radiation in- 
duced crosslinking of two polymeric resins: vinyls and styrenes. 
Processes for curing by gamma, ultraviolet, and infrared radiation 
are emphasized in this bibliography; however, techniques of poly- 
mer crosslinking by other forms of electromagnetic wave radiation 
such as microwave, laser, vacuum irradiation, and ionization are 
included. Effects of radiation induced polymer crosslinking on such 
properties as thermal conductivity, viscoelasticity, corrosion resis- 
tance, compression strength, and hardness are also included. (This 
updated bibliography contains 262 citations, 34 of which are new 
entries to the previous edition.) 
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34187 (DOE/NE/32134—T2) Update of Ulysses FSAR results 
using updated NASA [National Aeronautics and Space Admin- 
istration] probabilities. NUS Corp., Gaithersburg, MD (USA). 18 
May 1990. 16p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract AC01-87NE32134. Order Number DE90012504. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The mission risk results reported in the Ulysses Final Safety 
Analysis Report (FSAR) issued on March 14, 1990, were based on 
initiating accident probabilities the National Aeronautics and Space 
Administration (NASA) provided to the Department of Energy 
(DOE) on July 13, 1988. These probabilities were provided in 
terms of ranges; the geometric mean of these ranges were used in 
the development and presentation of the results in the FSAR for 
source terms, radiological consequences and risks. Subsequent to 
the issuance of the FSAR, DOE received a revised set of probabili- 
ties from NASA. These probabilities were presented in terms of 
distributions for each initiating accident and characterized by a 
mean and cumulative percentile values. NASA recommended that 
DOE use the updated probabilities to update the Ulysses FSAR re- 
sults. Accordingly, at the request of DOE, this letter report has 
been prepared to evaluate the changes in the Ulysses FSAR re- 
sults when the updated mean probabilities are used. 


34188 (ESA-SP-294-VOL-1, pp. 117-121) On the develop- 
ment of the power sources for the Ulysses and Galileo 
missions. Bennett, G.L. (EG and G Mound Applied Technologies, 
Miamisburg, OH (USA)); Whitmore, C.W.; Amos, W.R. European 
Space Agency, 75 - Paris (France). Aug 1989. (ETN—90- 
96194;CONF-8910243-: European space power conference, 
Madrid (Spain), 2-6 Oct 1989). In European Space Power, volume 
1. Available from NTIS, PC A19/MF AO3. 

The development of the Radioisotope Thermoelectric Generator 
(RTG) to be used on the Ulysses and Galileo missions is de- 
scribed. This RTG, designed to provide a minimum of 285 We at 
the beginning of the mission, builds upon the successful thermo- 
electric technology developed for the RTGs now in operation on 
the Voyager 1 and 2 spacecraft. A total of four flight RTGs, one 
ground qualification RTG, and one engineering unit have been built 
and tested for the Galileo and Ulysses missions. The tests have 
included measurements of functional performance, vibration re- 
sponse, magnetic signature, mass properties, nuclear radiation, 





and vacuum performance. The RTGs are fully flight qualified for 
both missions and are ready for launch. 


34189 (PB—-90-901900/XAB) Government research and de- 
velopment summaries: Nuclear, Te, Ti Project Briefs. Irregular. 
CSR, Inc., Washington, DC (USA). Power Information Center. 
1990. O Available from NTISSubscription. 

Supersedes PB-89-901900. Paper copy available on subscrip- 
tion, $80.00/year. U.S. sales only, excluding embassies. Additional 
subject categories available at a discount. Also available in single 
copies. 

Nuclear, Te, Ti Project Briefs describe the status of all R&D pro- 
gram submitted to the Power Information Center by the government 
sponsors in energy conversion from fission, fusion, and radioiso- 
tope power sources and other thermal systems that use thermionic 
systems. These briefs also follow related investigations of plasma 
dynamics. The document is not to be reproduced, in whole or in 
part, for dissemination outside your own organization nor may it be 
reproduced for advertising or sales promotion purposes. 
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Refer also to citation(s) 34532 
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34190 (CONF-900705—4) Hydrogen productivity by photo- 
synthetic water splitting. Greenbaum, E. Oak Ridge National 
Lab., TN (USA). [1990]. 12p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From 8. world hydrogen 
energy conference; Honolulu, HI (USA); 22-27 Jul 1990. Order 
Number DE90012211. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

This paper reviews recent progress in the field of hydrogen pro- 
duction by photosynthetic water splitting for both in vitro and in vivo 
systems. Absolute thermodynamic efficiencies of conversion of light 
energy into energy of molecular hydrogen by intact microalgae 
have been measured with an original physical measuring technique 
using a tin-oxide semiconducting gas sensor. Thin films of microal- 
gae comprising 5-20 cellular monolayers have been entrapped on 
fitter paper, thereby constraining them in a well-defined circular ge- 
ometry. Based on absolute light absorption of visible polychromatic 
illumination in the low-intensity region of the light saturation curve, 
conversion efficiencies of 6 to 24% have been obtained. These val- 
ues are the highest ever measured for hydrogen evolution by 
green algae. 34 refs., 7 figs., 1 tab. 


0804 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 34520 
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34191 (CICS—CE02995, pp. 33-35) Basic combustion stud- 
les relating to the safety of hydrogen systems. Napier, D.H. 
(Toronto Univ., Toronto, ON (Canada)); Richer, R.T. Combustion 
Inst. (Canada). Canadian Section. [1990]. (CONF-8905326—: 1989 
Combustion Institute Canadian Section spring technical meeting, 
Toronto (Canada), 31 May - 2 jun 1989; CE-02995). In The Com- 
bustion Institute, Canadian Section, 1989 Spring technical meeting. 
Available from Combustion Institute, Canadian Section, Dept. of 
Mechanical Engineering, Royal Military College, Kingston, ON, 
CAN K7K 5LO. Prices: PRICES UPON REQUEST. 

Among the most important safety-related properties of gas mix- 
tures are the ignitability limits; these limits are distinguishable from 
the flammability limits in that they take into consideration the en- 
ergy imparted to the test mixture by the ignition source and include 
consideration. of the temperature and pressure of the gas mixture, 
the presence of diluents, containment geometry, and the way in 
which the energy is applied. The two aims of the work reported in 
this paper were to acquire data that could be used to explain the 
interaction of these factors and to provide a source of information 
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on ignition probabilities for some practical low-energy sources for 
safety assessment. The experiments were conducted in 2 phases. 
The purpose of the first phase was to make a standardized com- 
parison of 5 different sources of energy in terms of their effect on 
the ignitability limits: capacitive discharge, repetitive discharge, 
static discharge, hot particle and hot wire. The second phase in- 
volved ignition at high initial tempertures and pressures in a closed 
vessel which contains the entire pressure of the combustion pro- 
cess. Hydrogen oxygen gas mixtures were tested, the mixture was 
ignited by either capacitive discharge or hot wire. The indication of 
ignition was by pressure rise or by temperature rise. Experimental 
conditions are descibed in detail. At this time, flammability limits of 
4.0% and 74.8%, for lower and upper limits respectively, have 
been determined using capacitive discharge with excess energy in 
a constant pressure tube; these results provide a benchmark com- 
parison to other studies. 1 fig. 
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Refer also to citation(s) 34191 
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34192 (BC—X313) Hog fuel yield factors for British 
Columbia. Massie, M.R.C. (Nawitka Resource Consultants Ltd., 
Victoria, BC (Canada)); Manning, G.H. Forestry Canada, Victoria, 
BC (Canada). Pacific Forestry Centre. 1989. 20p. (MICROLOG- 
90-02608). Available from PC Pacific Forestry Centre, 
Communications Branch, 506 West Burnside Rd., Victoria, BC, 
CAN V8Z 1M5; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This report reviews the history of utilization of woody biomass for 
fuel in British Columbia and discusses the utilization of the various 
potential components of hog fuel. A listing of hog fuel yield (by pro- 
portion of total volume) factors from merchantable logs, by timber 
supply area or suppy block, and species grouping is given. Waste 
is divided into sawdust, shavings, cedar wastes, veneer and ply- 
wood wastes, and lumber and pulp market effects. Factors were 
developed for timber supply areas on the basis of mill coefficients. 
Each area was considered on the basis of timber type and mills 
supplied. Where relationships were unclear, average coefficients 
were used that reflected mills in the general supply area as well as 
the proportions of whitewood (pine, spruce, balsam and hemlock), 
cedar and other softwoods, largely Douglas-fir and larch, coming 
from the supply area. The hog fuel factors for timber supply areas 
developed in this report are based on data from 1978-88 and rep- 
resent the technology being used in forest products manufacturing 
during that period in British Columbia, as well as the timber being 
harvested during that period. 3 tabs., 11 refs. 


34193 (DOE/OR/21390-T26) Industrial/commercial wood 
energy conversion: A guide to wood burning, fuel storage and 
handling systems. Council of Great Lakes Governors, Inc., Madi- 
son, WI (USA). [1990]. 90p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract FG05-830R21390. Order 
Number DE90011308. Available from NTIS, PC AO5/MF A01 - 
OSTI; GPO Dep. 

During the past decade, more than 400 organizations in the 
Great Lakes region have cut expenditures by implementing energy 
conservation measures and converting their facilities to wood fuel. 
The Great Lakes states have vast acreages of forestland which 
contain large amounts of wood resources available for energy use. 
The technology for efficiently harvesting and burning wood fuel is 
readily available and has been utilized by the forest-products in- 
dustry for many years. This handbook is intended to assist those 
interested in wood energy to make preliminary decisions regarding 
their potential for utilizing wood. Each section covers a different as- 
pect of the total wood energy system; wood fuel, fuel procurement, 
fuel storage and handling, combustion equipment, emissions, eco- 
nomics and financing. While the sections explaining wood fuel and 
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wood fuel technology should be considered as they relate to the 
users’s specific application, saving money is the primary factor de- 
termining the feasibility of wood energy conversions. 17 figs., 13 
tabs. 


34194 (WEB/RR-017) Directory of Wisconsin wood waste 
producers: First edition. Wisconsin Dept. of Administration, Madi- 
son, WI (USA). Energy Bureau. May 1989. 31p. Sponsored by 
Wisconsin Department of Administration. Available from OSTI; Wis- 
consin Energy Bureau, Dept. of Administration, 101 S. Webster St., 
Madison, WI 53707. 

This directory began to take shape several years ago when En- 
ergy Bureau staff involved in promoting wood waste energy 
throughout the state became aware that there are literally hun- 
dreds of businesses in Wisconsin that produce wood waste in their 
business operations and hundreds more that could burn wood 
waste to supply energy for their process needs. If these wood 
waste producers and potential wood waste burners could get to- 
gether, it was thought, Wisconsin could take a giant step toward 
energy self-reliance and reducing a significant source of solid 
waste. A companion directory, entitled Directory of Wisconsin 
Wood Burning Facilities, lists Wisconsin companies and institutions 
burning wood waste for fuel. The two directories are meant to 
complement each other; to provide wood waste burners with infor- 
mation on possible fuel supplies and wood waste producers with 
information on possible markets for their waste. 


0908 Production 
Refer also to citation(s) 35730 


34195 (PB-90-866153/XAB) Bioreactors and fermentation. 
June 1978January 1990 (A Bibliography from the Life Sci- 
ences Collection data base). Report for June 1978-January 
1990. National Technical Information Service, Springfield, VA 
(USA). Apr 1990. 89p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the use of biore- 
actors in fermentation processes. References cover aerobic and 
anaerobic technologies involving yeasts, microorganisms, and 
enzymes as bioreactors. These technologies are useful in the pro- 
duction of ethanol, methanol (methane), butanol, organic acids, 
protein enhancers, and nitrogen enhancers in the dairy, agricul- 
tural, food, beverage processing, and medical industries. (Contains 
206 citations fully indexed and including a title list.) 


34196 (STEV-EO-90-1) Technical systems iin energy 
forestry. Danfors, B. (Swedish Inst. of Agricultural Engineering, 
Uppsala (SE)). Statens Energiverk, Stockhoim (Sweden); Swedish 
inst. of Agricultural Engineering, Uppsala (Sweden). 1989. 92p. (in 
Swedish). Project STEV-196-073. (JT}104). Order Number 
DE90796224. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

The imported planter Super prefere, which has been adapted for 
planting of cuttings, was used on lighter, well-tilied soils rich in 
organic matter, where it works satisfactorily. However, it did not op- 
erate as well on heavier, less organic-rich and stony soils since the 
cuttings cannot be placed sufficiently deep. On such soils the ma- 
chine is insufficiently strong. A hydraulically-powered planting unit 
has been developed. Using this machine, the cuttings can be 
pressed down into untilled soil provided that the soil is not so hard 
that the cuttings are damaged. Weed control is the most important 
management input during the first years of the plantation. If done 
correctly, the chemical weed control is extremely effective. Mechan- 
ical weed control requires repeated inputs throuhgout the entire 
growing period. During the summer of 1988 a study into fertilization 
in tall stands was made. The study included aerial fertilization, fer- 
tilization using a tractor-mounted spreader, shuttle fertilization and 
manual spreading. So far, only one machine has been used for 
harvests of Salix plantations in Sweden. The harvester is mounted 
onto the side of an agricultural tractor fitted with tracks. Tests with 
chipping of harvested and slightly dried energy forest material have 
been made using three different chippers. When combustion takes 
place in furnaces adapted to fuel with 45-50% dry matter content 
the energy exchange was good. The furnaces and other equipment 
were operated without production disturbances. On the basis of the 
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research and development inputs made hitherto, it is considered 
possible for energy forest chips to be delivered, freight paid, to the 
consumer for about 100 SEK/MWh within a 5-year period. 
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34197 (BNL-44653) Conversion of biomass to methanol 
and its effect on CO, emissions. Steinberg, M. Brookhaven Na- 
tional Lab., Upton, NY (USA). May 1990. 17p. Sponsored 
by Environmental Protection Agency. DOE Contract AC02- 
76CH00016. Order Number DE90012116. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The purpose of this report is to present a preliminary analysis of 
various processes for conversion of biomass to methanol fuel with 
the objective of determining the effect of these processes on net 
CO» emissions. The analysis is made primarily on the basis of first 
principles of mass and energy balances. There are at least four 
systems that can produce methanol from biomass (defined as 
wood or lignocellulose). These are reviewed and assessed in this. 
3 figs., 1 tab. 


34198 (LUTKDH-TKKA—1 001-1-62-1989) Drying of wood fu- 
els in air and superheated steam. Andersson, Peter. Lund Inst. 
of Tech. (Sweden). Dept. of Chemical Engineering. Oct 1989. 72p. 
Order Number DE90796233. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

Wood chips and other biofuels are usually wet materials with, in 
the case of fresh wood chips, a moisture content of 40-50%, wet 
basis. In order to store and use biofuels it is advantageous, or 
necessary, to dry them. Due to the high moisture content a consid- 
erable part of the potential fuel will be consumed in the drying 
process if conventional air of flue gas methods are used. The re- 
sult will be the same if the material is fed to the boiler without 
previous drying. Additional problems, are the low utilization of the 
boiler capacity and the risk of incomplete combustion resulting in 
environmental problems. In drying processes it is necessary to pro- 
vide a constant energy supply to vaporize the moisture. Efficient 
heat recovery is difficult because of the low heat-transfer coefficient 
of moist air. An alternative method is to use superheated steam for 
drying. This is henceforth called steam drying. A major advantage 
of steam drying is that the by-product is steam, saturated or with 
some superheat remaining, from which the heat can easily be re- 
covered. Other advantages of steam drying is that the steam 
cannot oxidise the test materials and no pollutants are emitted to 
the environment. The research project was undertaken to investi- 
gate some of the important design aspects of a superheated steam 
dryer. A literature review in the field of sorption equilibria and the 
kinetics of steam drying has been conducted. Experiments have 
been carried out in order to determine the drying kinetics, pressure 
drops and chemical oxygen demand (of the steam condensate). 
Drying times of both air and steam were close to each other. In the 
steam drying experiments the steam was superheated when it en- 
tered the dryer and saturated at the exit. The drying rate, and size 
of the dryer can be estimated from the thermodynamic properties 
of steam, because the steam leaving the dryeer can be assumed 
to be saturated. (37 figs., 11 tabs., 44 refs.). 


34199 (STEV-ALTD-90-1) Upgrading of directrly liquefied 
biomass to transportation fuels. Gevert, B. (Chalmers Univ. of 
Tech., Goeteborg (SE). Dept. of Engineering Chemistry 1). Statens 
Energiverk, Stockholm (Sweden). 1987. 51p. Project STEV-266- 
028. Order Number DE90796219. Available from NTIS (US Sales 
Only), PC AO4/MF A01. 

Gasoline and diesel fuel were produced from directly liquefied 
biomass (the PERC process) by: * Extraction of the crude liquefied 
oil with a diesel fuel type solvent at the atmospheric boiling point of 
the solvent. * Hydroprocessing of the extracted oil at 370 degrees 
C and 10 MPa with a suphided cobolt-molybdenum on gamma- 
AlzO3 catalyst (Akzo Ketjen 742). * The hydroprocessed oil was 
distilled to produce gas, gasoline, gas oil and an atmospheric 
residue. * The residue was catalytically cracked to produce lighter 
products with a commercial catalyst (EKZ-2). The coke is produced 
in the catalytic cracking step and is used as an energy source in 





the catalytic cracker and elsewhere in the refinery. In the proposed 
refinery vacuum gas oil is recirculated through the hydroprocessing 
unit to improve the yields of transportation fuels. The residue from 
the extraction step is proposed to be used to meet needs for 
steam, hydrogen and carbon monoxide in liquefaction and upgrad- 
ing. Hydrodeoxygenation of methylsubstituted phenols over Akzo 
Ketjen 742 as a catalyst proceeded by two parallel paths leading to 
an aromatic product and a naphthenic product, respectively, at the 
conditions used (300 degrees C, 5 MPa). Kinetic analysis showed 
both paths to be inhibited by reactant, addition of ammonia and hy- 
drogen sulphide. Steric hindrance was observed, and two types of 
active sites were proposed to be responsible for the two paths. 
Oxygen in non-volatile organic materials was determined with a 
modified method on a LECO RO-116 oxygen determinator. (The 
thesis contains 8 papers and articles. 98 refs.). 


34200 (STUB-29) Utilization of biofilm reactors in the man- 
agement of agricultural wastes. Henze, M. Teknologisk Inst., 
Taastrup (Denmark). Kemiteknik. 1982. 36p. (In Danish). Available 
from Available on loan from Risoe Library, DK-4000 Roskilde. 

The use of biofilm reactors for the management of farm wastes, 
especially of manures, is at present at the innovative stage. The 
aim was to investigate methods for increasing concentration, or the 
fixation, of anaerobic organisms in biofilm, and the posibilities of 
using biofilm reactors for the handling of fertilizers derived from 
agricultural wastes. The potential for utilizing straw particles as a 
bearing capacity was considered of interest. It was concluded that 
the use of biofilm reactors increased operation stability and re- 
duced the volume of the reactor. Straw particles were found to be 
a useful bearing material. The many other particular advantages of 
using these materials, and the conditions of their usage, are de- 
scribed in detail. (AB) 21 refs. 


34201 Sugar separations on a pilot scale by continuous an- 
nular chromatography. Byers, C.H. (Oak Ridge National Lab., TN 
(USA)); Sisson, W.G.; DeCarli, J.P. Il; Carta, G. Biotechnology 
Progress (USA), 6(1): 13-20 (Jan-Feb 1990). DOE Contract 
AC05-840R21400. 

A pilot-scale continuous annular chromatography has been 
developed for scale-up and optimization studies. The chromato- 
graphic apparatus consists of a slowly rotating annular bed of 
sorbent material. The feed mixture which is to be separated is con- 
tinuously introduced at a stationary point at the top of the bed, 
while eluent flows over the remainder of the annulus. The rotation 
of the sorbend bed coupled with the elution development induced 
by the downflow of eluent causes the feed components to appear 
as individual helical bands, each of which has a characteristic, sta- 
tionary exit point. The separation of sucrose, glucose, and fructose, 
using the calcium form of a cation-exchange resin, was investi- 
gated using water as the eluent. Experiments were carried out both 
with a synthetic mixture of the sugars as well as with an industrial 
feedstock. The separation was explored first in a bench-scale con- 
ventional fixed-bed column and then in the pilot-scale continuous 
chromatography. Factors such as column loading, feed-to-eluent 
ratio, and feed concentration were investigated both experimentally 
an theoretically. The results of bench-sale experiments were car- 
ried out in the limit of infinite dilution, almost perfectly scaled to the 
pilot unit when loading was low and feed mixtures were of low vis- 
cosity. Very significant deviations from ideality were, however, 
observed at high feed loadings, when the feed viscosity exceeded 
that of the eluent by more than a factor of 2. 
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0920 Combustion 


34202 (DOE/BP-—1363) Biomass fuel characterization: Test- 
ing and evaluating the combustion characteristics of selected 
biomass fuels: Final report, May 1, 1988—July 31, 1989. Bush- 
nell, D.J. (Oregon State Univ., Corvallis, OR (USA). Dept. of 
Mechanical Engineering); Haluzok, C.; Dadkhah-Nikoo, A. USDOE 
Bonneville Power Administration, Portland, OR (USA); Oregon 
State Univ., Corvallis, OR (USA). Dept. of Mechanical Engineering. 
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Apr 1990. 126p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract AI79-88BP39643. Order Number 
DE90011838. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 
Results show that two very important measures of combustion 
efficiency (gas temperature and carbon dioxide based efficiency) 
varied by only 5.2 and 5.4 percent respectively. This indicates that 
all nine different wood fuel pellet types behave very similarly under 
the prescribed range of operating parameters. The overall mean 
efficiency for all tests was 82.1 percent and the overall mean tem- 
perature was 1420 1°F. Particulate (fly ash) ad combustible (in fly 
ash) data should the greatest variability. There was evidence of a 
relationship between maximum values for both particulate and 
combustible and the percentages of ash and chlorine in the pellet 
fuel. The greater the percentage of ash and chlorine (salt), the 
greater was the fly ash problem, also, combustion efficiency was 
decreased by combustible losses (unburned hydrocarbons) in the 
fly ash. Carbon monoxide and Oxides of Nitrogen showed the next 
greatest variability, but neither had data values greater than 215.0 
parts per million (215.0 ppm is a very small quantity, i.e. 1 ppm = 
.001 grams/liter = 6.2E-5 1bm/ft®). Visual evidence indicates that 
pellets fuels produced from salt laden material are corrosive, pro- 
duce the largest quantities of ash, and form the only slag or clinker 
formations of all nine fuels. The corrosion is directly attributable to 
salt content (or more specifically, chloride ions and compounds 
formed during combustion). 45 refs., 23 figs., 19 tabs. 


34203 (DOE/CE/23858-T5) Technology for efficiency mea- 
surement of woodburning and other solid fuel appliances: 
Phase 3 report. Jaasma, D.R. (Virginia Polytechnic Inst. and State 
Univ., Blacksburg, VA (USA)); Shelton, J.W. Virginia Polytechnic 
Inst. and State Univ., Blacksburg, VA (USA). Jun 1988. 71p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AS05-83CE23858. Order Number DE90011865. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The performance of residential-scale woodburning appliances is 
of interest because use of these appliances can have significant 
impacts on been developed so that energy efficiency and emis- 
sions can be measured under standardized conditions. During 
Phases 1 and 2 of this project, the accuracy of these methods was 
demonstrated for a wide range of appliances including catalytic 
stoves, conventional stoves, and fireplace stoves. Although some 
of the flue-loss test methods have good accuracy, there are seri- 
ous concerns about whether laboratory test results correlated with 
field performance, i.e., do stoves with relatively high laboratory- 
measured efficiencies give relatively high efficiencies in field use. 
The major concerns are the lack of realism due to use of standard- 
ized fuel (dimensional lumber with enforced air gaps) in laboratory 
tests and the possibly rapid degradation of appliance performance. 
In Phase 3 of this project, three tasks were undertaken: the effect 
of fuel choice on test results was investigated in a preliminary way; 
an in-situ efficiency measurement system was developed and 
tested against the universally recognized reference method (room 
calorimetry) for efficiency; a flue-loss method developed during 
Phases 1 and 2 of the project has been demonstrated to be accu- 
rate when applied to pellet-burning appliances. 


34204 (EMR-90-02544) Evaluation of emission control sys- 
tems on a catalytic woodstove as used in Whitehorse: Final 
report. Simons, C.A. (OMNI Environmental Services, Inc., Beaver- 
ton, OR (USA)). Department of Energy, Mines and Resources, 
Ottawa, ON (Canada). Jun 1989. vp.23440-8-9087/OI-SQ. 
(MICROLOG-—90-02544). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

This report represents a follow-up study of the performance of 
the replacement catalytic combustors installed in Blaze King wood- 
stoves used during the 1987-88 heating season in two homes 
located in Whitehorse, Yukon Territory. The study evaluated the in- 
tegrity of key components of the emission control systems of the 2 
woodstoves in the homes and assessed the emission reduction 
performance of the catalytic combustors in the stoves under labo- 
ratory conditions. The study included a thorough inspection of the 
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emission control systems of the woodstoves in both homes in Oc- 
tober 1988 and replacement of new combustors. To quantify the 
amount of catalyst bypass leakage, a testing instrument was used 
to measure flow rates at various draft levels. A detailed interview of 
the residents in both homes was conducted to determine how their 
woodstoves were fueled and operated during the 1987-88 heating 
season. The stove inspection revealed continuing deterioration of 
key components of the emission control system in one woodstove. 
Except for a weld crack in the secondary air manifold, the second 
stove was in good condition. Two leak tests were conducted on 
each stove. Six method 5G/28 test runs were completed, 4 for the 
first home and 2 for the second. Values were above the EPA certi- 
fication value for this stove. The bench tester indicated significant 
differences in the percentage of propane conversion at 316C 
(600F) between new combustors and the combustors used in the 
homes during the 1986-87 heating season, and the 1987-88 heat- 
ing season. 6 refs., 8 figs., 6 tabs. 


34205 (PEIEC-CE03008) Evaluation of the Kings County 
Memorial Hospital wood fired heating system and wood chip 
fuel supply alternatives: Vol. 1. Final report. Prince Edward Is- 
land Energy Corp., Charlottetown, PE (Canada). Nov 1983. 54p. 
(CE-03008). Available from CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: $0.34 CAN per page, $3.40 minimum. 

A demonstration project to convert the heating system at the 
Kings County Memorial Hospital in Prince Edward Island from oil to 
wood chip fuel is described. A wood chip fueled boiler was chosen 
for installation in a boiler room added to the hospital. Performance 
of the system was evaluated by short-term thermal tests and by 
measuring fuel inputs and steam production over a full heating 
season. The evaluation included analysis of the effects of alterna- 
tive production, transportation and storage methods on fuel quality 
and cost. The effect of the installation on the forest resource was 
also evaluated. The heating unit performed essentially as specified 
by the supplier. It was found to be capable of displacing all of the 
oil previously used with little or no increase in labour requirements. 
The operating staff has accepted the equipment completely. Rate 
of return for this project is expected to be about 12%, resulting in a 
payback period of ten years or less. The wood fuel supply system 
performed well; there were no shut downs resulting from fuel short- 
ages. Experience with outdoor chip storage and an evaluation of 
alternative supply systems suggested that a cold decking approach 
(full trees piled after felling for later chipping), with short-term stor- 
age to carry supplies through inclement weather, would be the 
most effective means of supplying wood chip fuel. 8 tabs. 


34206 (WEB/RR-018) Directory of Wisconsin wood burn- 
ing facilities: First edition. Wisconsin Dept. of Administration, 
Madison, WI (USA). Energy Bureau. May 1989. 36p. Sponsored by 
Wisconsin Department of Administration. Available from OSTI; Wis- 
consin Energy Bureau, Dept. of Administration, 101 S. Webster St., 
Madison, WI! 53707. 

This directory contains detailed information on 125 Wisconsin 
businesses and institutions which are burning wood to meet their 
energy needs. The information was collected during a 1988 Energy 
Bureau survey of wood energy facilities in the state. We estimate 
that there are at least 160 such facilities in Wisconsin and hope 
that publication of this information will encourage increased partici- 
pation in future surveys. This is the first edition of wood burning 
facilities. A companion directory lists Wisconsin companies which 
produce wood waste in their business operations. The two directo- 
ries are meant to complement each other; to provide wood burners 
with information on possible fuel supplies and wood waste produc- 
ers with information on possible markets for their waste. 


0930 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 34193, 34194, 34206, 34520 


34207 Trends in renewable energy use and conservation in 
the United States. Carlin, J. (USDOE Energy Information Adminis- 
tration, Washington, DC (USA)); Walton, H. pp. 177 of Proceedings 
of the 9th Miami international congress on energy and environ- 
ment. Volume 1-2 (Abstracts). Veziroglu, T.N. Univ. of Miami, 


College of Engineering, Coral Gables, FL (USA) (1989). (CONF- 
891210-: 9. Miami international congress on energy and 
environment, Miami Beach, FL (USA), 11-13 Dec 1989). 

Approximately 8 percent of energy needs in the United States 
are met with renewable energy, primarily hydropower and biofuels. 
Biofuels consists of wood, ethanol and waste. Waste energy con- 
sists of mass burning, manufacturing waste, refuse-derived fuel, 
methane recovery sewage sludge digestion, agricultural waste and 
manure and power/cogeneration from biofuels. Other technologies 
such as geothermal, passive solar, photovoltaics, solar heating and 
cooling and wind contribute to U.S. energy supplies. The contribu- 
tion of some of these supplies is small and dispersed and difficult 
to measure. The Energy Information Administration (EIA) publishes 
information on the use of some renewables, including biofuels and 
hydropower. Additionally, information is published on the manufac- 
ture of solar thermal collectors and photovoltaic cells. Trends in the 
use of these energy forms are presented. Trends in the composi- 
tion of energy consumption are provided, as well as, indicators of 
conservation during the 1980's. Changing fuel use in the residen- 
tial, commercial, industrial, transportation, and electric utility 
sectors are discussed. Conservation indicators, such as energy 
consumption per-capita, commercial energy consumption per 
square foot of floor space, and number of gallons of gasoline con- 
sumed per licensed driver, are described. Future trends in the use 
of renewables and increased conservation efforts are discussed in 
light of projected fossil-fuel supplies and prices and proposed fed- 
eral and local programs. 
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34208 (EMR/RED-C82-036) The impact of residential wood 
burning on urban air quality in Canada. Department of Energy, 
Mines and Resources, Ottawa, ON (Canada). Renewable Energy 
Div. Apr 1983. 102p. (CE-03007). Available from CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: $0.34 CAN per page, $3.40 mini- 
mum. 

Several ranking schemes have been developed to evaluate the 
impact of wood burning emissions on the local airsheds of urban 
centres in Canada. These ranking schemes take into account dif- 
ferences in levels of wood use for residential heating, different 
meterological conditions and different house type inventories in 
each of the 216 Canadian urban centres to which the ranking 
schemes are applied. Highly ranking urban centres, those whose 
characteristics indicate a greater disposition to wood burning pollu- 
tion problems, are identified for typical night-time conditions in 
each of the spring, autumn and winter seasons. As a result of this 
work a relatively small number of urban centres has been identified 
upon which more thorough studies might prudently be undertaken. 
On the Pacific coast urban centres on the eastern coast of Van- 
couver Island ranked highest. In interior British Columbia, only 
three urban centres were highly ranked in all seasons and for all 
ranking parameters and all three are in central or eastern British 
Columbia. No urban centres in Alberta or Saskatchewan were 
highly ranked and a few Manitoba centres were identified for some 
ranking parameters and some seasons. Of the large number of ur- 
ban centres in Ontario very few were highly ranked and these were 
generally restricted to the northern and northwestern areas of the 
province. In Quebec, highly ranked urban centres were identified in 
the Gatineau and Laurentian mountain areas. Finally, in Atlantic 
Canada both urban centres in Laborador were highly ranked and 
several other urban centres, typically in river valleys and remote 
from the coast, were identified as well. 31 refs., 17 figs., 6 tabs. 
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34209 (CICS-CE02995, pp. 14-16) Fire tests of distilled 
spirits storage tanks. Lougheed, G.D. (National Research Council 
of Canada, Ottawa, ON (Canada)). Combustion Inst. (Canada). 
Canadian Section. [1990]. (CONF-8905326—: 1989 Combustion In- 
stitute Canadian Section spring technical meeting, Toronto 
(Canada), 31 May - 2 jun 1989; CE-02995). In The Combustion 
Institute, Canadian Section, 1989 Spring technical meeting. Avail- 


able from Combustion Institute, Canadian Section, Dept. of 
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Mechanical Engineering, Royal Military College, Kingston, ON, 
CAN K7K 5LO. Prices: PRICES UPON REQUEST. 

The distilling industry has questioned the suitability of the Ameri- 
can Petroleum Institute (API) standard for sizing the emergency 
venting of indoor ethanol storage tanks. To determine the applica- 
bility of this standard, the Fire Research Section was asked to 
experimentally determine heat input into a typical storage tank with 
and without sprinkler protection. Heat input of tanks containing 
ethanol was compared with similar tanks containing water and hex- 
ane. The test arrangement is described. Thermocouples were used 
to measure the temperature distribution and heat flux inside and 
outside the tank. The heat inputs measured using the storage tank 
as a calorimeter indicated that the fire exposure with ethanol was 
substantially less severe than with hexane and water and was 56% 
of the API estimate. Sprinkler protection was able to further reduce 
the heat input. (13% of the API estimate when both ceiling and 
under-tank sprinklers were activated). Sprinkler protection was re- 
quired to protect steel tank members from structural damage. 2 
refs., 2 figs., 2 tabs. 
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34210 (CICS-CE02995, pp. 125-126) Combustion trails of 
biomass fuels in a pilot-scale fluidized bed. Preto, F. (Energy 
Research Laboratories, CANMET, Ottawa, ON (Canada)); Anthony, 
E.J.; Desai, D.L.; Friedrich, F.D.; Becker, H.A.; Code, R.K. 
Combustion Inst. (Canada). Canadian Section. [1990]. (CONF- 
8905326—-: 1989 Combustion Institute Canadian Section spring 
technical meeting, Toronto (Canada), 31 May - 2 jun 1989; CE- 
02995). In The Combustion Institute, Canadian Section, 1989 
Spring technical meeting. Available from Combustion Institute, 
Canadian Section, Dept. of Mechanical Engineering, Royal Military 
College, Kingston, ON, CAN K7K 5L0. Prices: PRICES UPON RE- 
QUEST. 

The combustion of biomass fuels in a fluidized bed of fine sand 
(0.5 mm diameter) was studied in two atmospheric pilot-scale com- 
bustors, each having a cross-section of 380 x 406 mm and a total 
hight of 4.8 m. The fuels considered were: rice husks, corn husks, 
corn cobs, wood chips, pulp/paper/plastic wastes and dried North 
African grass. The operating conditions were: bed temperature, 
650 - 900C, fluidizing velocity, 0.5 - 2.0 m/s, bed depth, 30 - 60 cm 
and excess air levels, 10 - 50%. For some fuels, difficulties were 
encountered in feeding the solid into the bed: however once that 
was accomplished, the operating conditions could easily be con- 
trolied to provide complete combustion and low emissions of CO, 
NO, and SOz2. The fuel ash was in most cases elutriated out of the 
combustor. 1 tab. 
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34211 (DOE/PC/88933-4) Alkali/TX2 catalysts for CO/H2 
conversion to C,-C, alcohols: Technical progress report, 
September 1989-November 1989. Klier, K.; Herman, R.G.; 
Richards, M.; Bastian, R.D. Lehigh Univ., Bethlehem, PA (USA). 
[1990]. 10p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
FG22-88PC88933. Order Number DE90011905. Available from 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 

The objective of this research is to investigate and develop novel 
catalysts for the conversion of coal-derived synthesis gas into C, 
— C,4 alcohols by a highly selective process. The variations of cat- 
alysts activity and selectivity for the synthesis of alcohols from 
synthesis gas for a series of A/TX2 compounds (A = surface alkali 
dopant, T = transition metal, and X = S, Se, or Te) will be deter- 
mined. The alkali component A will be highly dispersed on the TX2 
surfaces by using chemical vapor deposition (CVD) and chemical 
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complexation/anchoring (CCA) methods. Additional ruthenium disul- 
fide catalysts have been synthesized, tested, and characterized 
during this period. Both the undoped and Cs-doped RuSz catalysts 
produced alcohols and lower amounts of hydrocarbons from H2/CO 
= 1.0 synthesis gas at temperatures above 300°C. Calcination and 
catalytic testing with H2/CO synthesis gas resulted in partial reduc- 
tion of the RuS2 to Ru°. Calcination under H2S prevented the 
partial reduction of the RuS2 catalyst, but subsequent catalytic 
testing again resulted in the formation of a quantity of Ru®. Ther- 
modynamic calculations have shown that catalytic testing over the 
RuS2-based catalysts should be carried out with H2/CO/H2S 
reactant mixtures so that the RuSz is stabilized. The required con- 
centration depends on the reaction temperature but is on the order 
of 35 ppM at 300°C and 100 ppM at 330°C. 3 refs., 2 figs., 2 tabs. 


34212 (PB-90-865700/XAB) Synthetic fuels: Methane. 
January 1978-February 1984 (A Bibliography from the COM- 
PENDEX data base). Report for January 1978-February 1984. 
National Technical Information Service, Springfield, VA (USA). Apr 
1990. 220p. Available from NTISPC NO1/MF NO1. 

See also PB—90-865718. 

This bibliography contains citations concerning the production of 
methane for use as a fuel. The reports pertain to the manufactur- 
ing processes, equipment used, and the performance and 
economics of the various processes. Some reports cover combus- 
tion technology of methane air fuel mixtures. Many of the studies 
refer to the production of methane from wastes, such as agricul- 
tural and landfill wastes. (This updated bibliography contains 304 
citations, none of which are new entries to the previous edition.) 


34213 (PB-90-865718/XAB) Synthetic fuels: Methane. 
March 1984-March 1990 (A Bibliography from the COMPEN- 
DEX data base). Report for March 1984-March 1990. National 
Technical Information Service, Springfield, VA (USA). Apr 1990. 
87p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—-84-863653. See also PB-90-865700. 

This bibliography contains citations concerning the production of 
methane for use as a fuel. The reports pertain to the manufactur- 
ing processes, equipment used, and performance and economics 
of the various processes. Some reports cover combustion technol- 
ogy of methane air fuel mixtures. Many of the studies refer to the 
production of methane from wastes, such as agricultural and land- 
fill wastes. (This updated bibliography contains 170 citations, all of 
which are new entries to the previous edition.) 


34214 Oxidative coupling of methane over calcium man- 
ganate and gadolinium manganate perovskites promoted with 
sodium pyrophosphate. Siriwardane, R.V. (USDOE Morgantown 
Energy Technology Center, (USA)); Shamsi, A. Applied Catalysis 
(Netherlands), 60(1): 119-136 (16 Apr 1990). 

GdMnO3 promoted with NagP207 was found to be an active and 
selective catalyst for partial oxidation of methane to higher hydro- 
carbons. A Co-yield of 20% was obtained over this cataiyst at 1101 
K. There was no appreciable change in both the methane conver- 
sion and C2-yield during 26 h of reaction. CaMnOz promoted with 
NagP20O7 was found to be a poor catalyst for C2 formation even 
through both CaO and manganese oxide promoted with Na,P207 
were good catalysts for the production of C2 compounds. An X-ray 
photoelectron spectroscopic analysis showed manganese in both 
Mn+ and Mn** oxidation states was present on both Na,P207/ 
GdMnO3; and Na,gP207/CaMnO3. Treatment of the catalyst 
Na,gP207/GdMnO3 with helium improved both conversion and Co 
selectivity. However, significant changes in the chemical states of 
sodium, manganese, and phosphorus were not observed on 
NagP207/GdMnO3 after treating with helium. Thus, it was not fea- 
sible to relate the catalytic performance to the chemical states of 
different species present on the surface. Significant amounts of 
sodium were retained on the surface of Na,P207/GdMnO3 even 
after 20 h of reaction as observed by Auger electron spectroscopy. 
The perovskite structure did not affect the catalytic performance of 
CaMnO, or GdMnOz as evidenced by the fact that their respective 
oxide mixtures (CaO/manganese oxide and Gd2O3/manganese ox- 
ide) showed a similar catalytic activity. 5 figs., 17 refs., 6 tabs. 


34215 X-ray absorption spectroscopic evidence for binding 
of the competitive inhibitor 2-mercaptoethanol to the nickel 
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sites of Jack bean urease. A new Ni-Ni interaction in the inhib- 
ited enzyme. Clark, P.A. (Dartmouth College, Hanover, NH 
(USA)); Wilcox, D.E.; Scott, R.A. Inorganic Chemistry (USA), 
29(4): 579-581 (21 Feb 1990). DOE Contract AC03-82ER13000. 

The enzyme Jack bean urease has been identified as the first 
nickel-containing metalloenzyme to catalyze the hydrolysis of urea 
to carbon dioxide and ammonia. Competitive inhibitors such as 2- 
mercaptoethanol (2-ME) have been shown to dramatically affect 
the ground-state electronic properties of the urease Ni(II) ions. Re- 
sults of preliminary structural investigations using x-ray absorption 
spectroscopy of the nickel salts of urease in its native and 2-ME 
bound forms are presented. The binding of 2-ME to Ni(II) through 
the thiolate sulfur is confirmed by the results of this study. 17 refs., 
2 figs., 2 tabs. 


34216 Synthesis of rhodium-containing heterobimetallic hy- 
dride complexes. Casey, C.P. (Univ. of Wisconsin, Madison 
(USA)); Whiteker, G.T. Inorganic Chemistry (USA), 29(4): 876-879 
(21 Feb 1990). 

The reduction chemistry of heterobimetallic dihydrides are of 
much interest. Three heterobimetallic monohydride complexes con- 
taining Rh bound to either Re or Ta were isolated during synthetic 
attempts at preparing heterobimetallic dihydrides. The mode of 
synthesis, characterization, and reactivity of these three hetero- 
bimetallic compounds are discussed herein. 19 refs. 


1003 Properties and Composition 


34217 _—Diftusivities of synthesis gas and n-alkanes in 
Fischer-Tropsch wax. Erkey, C. (Texas A and M Univ., College 
Station (USA)); Rodden, J.B.; Akgerman, A. Energy and Fuels 
(USA), 4(3): 275-276 (May-Jun 1990). DOE Contract AC22- 
84PC70032. 

The infinite dilution diffusion coefficients of H2, CO, COs, n- 
CgHig, n-Cy2H26, and n-C;gH34 have been measured by the Taylor 
dispersion technique in molten Fischer-Tropsch wax at 475, 504, 
and 536 K at 1,400 kPa. The density of the wax has also been 
measured at these conditions. 


34218 Mechanism of catalase activity in aqueous solutions 
of dimanganese(ili,IV) ethylenediamine-N,N’-diacetate. Rush, 
J.D. (Louisiana State Univ., Baton Rouge (USA)); Maskos, Z. Inor- 
ganic Chemistry (USA), 29(5): 897-905 (7 Mar 1990). 

Manganous ions, ligated by ethylenediamine-N,N’-diacetate 
(edda = L) decompose hydrogen peroxide with a rate law 
—d[H2O2)/dt = k;7[Mn(edda)][H202] where k;7 = 5.4 M-' s-—' at 
pH 7. The reduction of peroxide to water is initiated by the reaction 
of Mn''L with a dinuclear Mn'"!'V_L,. A subsequent fast reaction be- 
tween the transient product of this reaction and hydrogen peroxide 
or tert-butyl hydroperoxide effectively oxidizes Mn(Il) to Mn(IV) in a 
concerted step without formation of the hydroxyl radical. The green 
mixed-valence complex, which is probably a_bis(u-oxo)-bridged 
Structure, is stable in neutral aqueous solution and exhibits a 16- 
line ESR signal in frozen solution. The basis of catalase activity is 
the autocatalytic formation of this complex when hydrogen peroxide 
is reduced by manganese(il). The catalase cycle is independent of 
the formation of oxy radicals. Mononuclear Mn!'!'edda and Mn!'edda 
react with superoxide radicals, but the decomposition of peroxide is 
virtually independent of these reactions. In unbuffered solutions, 
with a moderate excess of hydrogen peroxide, an oscillation in the 
concentration of the dinuclear complex is detected. 28 refs., 10 
figs., 5 tabs. 


34219 Preparation and study of the Fe2*-benzyne ion in the 
gas phase. Huang, Yongging (Purdue Univ., West Lafayette, IN 
(USA)); Freiser, B.S. Inorganic Chemistry (USA), 29(5): 1102- 
1104 (7 Mar 1990). DOE Contract FG02-87ER13766. 

The results of a study of the preparation and reactivity of the 
Fe*>-benzyne ion in the gas phase is reported herein. This study 
continues the investigation into the reactivity of transition-metal din- 
uclear ions as compared with their constituent monoatomic ionic 
species. The enhanced reactivity of Fe*2-benzyne over the Feo* is 
thought to be due to two effects: (1) the ligand polarizes or in 
some way changes the electronic structure of the metal center to 
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prevent oxidative addition and (2) the combination of the highly un- 
saturated benzyne ligand provides a very efficient pathway for 
further reaction steps following initial metal center oxidative inser- 
tion. 24 refs., 1 tab. 


34220 X-ray study of Ta(CHCMe3)(S-2,4,6-C,H>-i-Pr3)4(SEt2) 
suggests why it is inactive for metathesis of ordinary olefins. 
Wallace, K.C. (Massachusetts Institute of Technology, Cambridge 
(USA)); Davis, W.M.; Schrock, R.R. Inorganic Chemistry (USA), 
29(5): 1104-1106 (7 Mar 1990). DOE Contract FG05-86ER75292. 

The catalytic effect on the metathesis of olefins of tantalum 
alkylidene complexes of the type Ta(CHCMe3)(DIPP)3(THF) (DIPP 
= 0-2,6-CgH3-i-Pr2) and Ta(CHCMes3)(TIPT)3(THF) (TIPT = S-2,4,6- 
CgHo-i-Pro) are contrasted. The complexes of DIPP react with 
terminal olefins or ethylene to yield base-free tantalacyclobutane 
complexes, but the TIPT complexes do not react with ordinary 
olefins and will not methasize them. The TIPT complex has been 
prepared in crystalline form, and its structure was found to be sig- 
nificantly different from that of the DIPP complex to partially explain 
the differences in catalytic behavior. 13 refs., 1 fig., 1 tab. 
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34221 (AD-A-218387/9/XAB) Assessment of a_ partial 
equilibrium/Monte Carlo model for turbulent SYNGAS flames. 
Correa, S.M.; Gulati, A. General Electric Co., Schenectady, NY 
(USA). Research and Development Center. 1988. 16p. Available 
from NTIS, PC A03/MF A01. 

Pub. in Combustion and Flame, Vol. 72, 159-173(1988). 

Calculations and data for a turbulent jet flame of 40% CO, 30% 
Ho, and 30% No in coflowing air are compared extensively. The 
calculations are based on a partial-equilibrium model for the oxyhy- 
drogen radical pool including CO, and on a velocity-composition 
joint probability density function (pdf), which closes the turbulent 
flux and mean chemical source terms. The pdf is joint between the 
three velocity components and two thermochemical scalars needed 
to describe partial-equilibrium conditions. The equation is solved 
numerically by a Monte Carlo technique. The data used are major 
species concentrations and temperature from pulsed Raman scat- 
tering. Difficulties with Raman measurements at high temperatures 
and of measuring COz directly are discussed. The Raman signals 
are taken from previous studies but here are corrected for high- 
temperature effects and COz vibrational spectra. Temperatures are 
obtained from the instantaneous density of the major species 
rather than from the Stokes/anti-Stokes ratio, which is more af- 
fected by chemiluminescence. The level of agreement between the 
model and the data is more favorable to the partial-equilibrium 
model than previously thought. The relative simplicity of the partial- 
equilibrium model makes it a candidate for practical calculations. 


1020 Products and By-Products 


34222 The synthesis of butyronitrile from n-butanol and 
ammonia over rhodium (111) and (331) single-crystal surfaces. 
Naasz, B.M. (Univ. of California, Berkely (USA)); Boeszoermenyi, 
|.; Somorjai, G.A. Journal of Catalysis (USA), 115(2): 399-409 
(Feb 1989). DOE Contract AC03-76SF00098. 

The rhodium (111) and (331) single-crystal surfaces selectively 
catalyze the formation of butyronitrile from n-butanol and ammonia 
without the production of other nitrogen-containing species. The re- 
action is found to be structure sensitive. The Rh (331) surface is 
three times more active in the ammonolysis reaction, but poisons 
faster and produces 8-10 times more cracking products than the 
Rh (111). Auger electron spectroscopy and thermal desorption 
spectroscopy results indicate that the reaction takes place on an 
overlayer which covers 95% of the total surface of the catalyst and 
contains C, N, and O. On the deactivated catalyst this layer con- 
tains more carbon. The mechanism of the reaction is independent 
of the surface structure of the rhodium catalyst since the apparent 
activation energies for the two surfaces are practically the same 
(21-22 kcal/mol). Most of the results are consistent with a model 
according to which the n-butanol is oxidized first to n-butanal which 
then reacts with ammonia and then possibly through an imine in- 
termediate the butyronitrile is produced. 34 refs. 
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34223 (CMHC/TR-2) Development potential of small 
hydro-electric generation (off-grid) to improve housing in 
remote communities. Canada Mortgage and Housing Corp., Ot- 
tawa, ON (Canada). Technical Research Div. 19 Jun 1981. vp. 
(CE-02938). Available from Canada Mortgage and Housing Corpo- 
ration, Annex Bidg., 682 Montreal Rd., Ottawa, ON, CAN K1A OP7. 
Prices: PRICES UPON REQUEST. 

This report provides a review of the technical and economic fea- 
sibility of small hydroelectric stations at each of 3 locations 
(Burgeo, Newfoundland; Sandy Lake, Ontario; and Watson Lake, 
Yukon). The electricity produced at these sites could displace 
present diesel generation, provide energy for space heating, and 
assist in the development of industry. The 3 sites in question were 
selected to assess the different technologies required to harness 
hydro power on a small scale. Alternative schemes were consid- 
ered for each site, and the results of their technical and financial 
evaluation are provided in the report. Problems which need to be 
solved in the implementation of electrical space heating are dis- 
cussed. An important factor in the development of small-scale 
hydro is the presence of an already existing power utility in the 
community. Since small hydro stations rely on water flow of local 
streams for energy source a systems approach to match the sup- 
ply of energy with the demand of the community is needed. The 
study also determined that,in some communities other energy 
sources such as wood waste, can also economically supply the en- 
ergy requirements of the community. These sources of energy 
should be compared to small hydro to ensure that the optimum en- 
ergy system is selected. The appendices of the report contain lists 
of remote communities supplied by diesel power generators and of 
potential small hydro sites in Canada. 33 refs., 8 figs., 9 tab. 


1301 Resources and Availability 
Refer also to citation(s) 34233, 34234, 34236, 34519 


34224 (EC/WSC-90-01374) Surface water data: Ontario, 
1988. Environment Canada, Ottawa, ON (Canada). Water Survey 
of Canada. 1989. 308p. (MICROLOG—90-01374). Available from 
PC Environment Canada, Departmental Library, Ottawa, ON, CAN 
K1A OH3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

A summary is presented of daily water level or discharge, 
monthly and annual mean water levels, and monthly and annual 
discharge information (total, mean value, and maximum and mini- 
mum values) at locations on lakes and rivers in Ontario. Data have 
been collected for the year 1988 by the Water Survey of Canada 
with contributions by other federal and provincial organizations and 
private companies, including electric utilities. Descriptive informa- 
tion about the gauging stations is also included, such as location, 
type of gauge, ice conditions, drainage area, and whether the flow 
is natural or regulated. 


34225 (EC/WSC-90-01392) Surface water data: Yukon and 
Northwest Territories, 1988. Environment Canada, Ottawa, ON 
(Canada). Water Survey of Canada. 1989. 126p. (MICROLOG—90- 
01392). Available from PC Environment Canada, Library Services, 
Terrasses de la Chaudiere, 10 Wellington St., Ottawa, ON, CAN 
K1A OH3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

A summary is presented of daily water level or discharge, 
monthly and annual mean water levels, and monthly and annual 
discharge information (total, mean value, and maximum and mini- 
mum values) at locations at lakes and rivers in the Yukon and 
Northwest Territories. Data have been collected for the year 1988 
by the Water Survey of Canada in cooperation with the Department 
of Indian Affairs and Northern Development, and assisted by the 
Ministry of Transport, the United States Geological Survey, and the 
Yukon Electrical Company. Descriptive information about the gaug- 
ing stations is also included, such as location, data collection 
method (manual gauge, water-stage recorder, or records obtained 
by using the latest available rating of an associated power plant), 
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ice conditions, drainage area, and whether the flow is natural or 
regulated. 


34226 (ORNL/FTR-3627) [Energy efficiency improvement 
studies for Costa Rica and Guatemala]: Foreign trip report, 
May 20-—May 26, 1990. Waddle, D.B. Oak Ridge National Lab., TN 
(USA). 30 May 1990. 7p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90012208. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


| travelled to San Jose, Cost Rica, on May 20, 1990 to report on 
the progress of the Integrated Power Sector Efficiency Analysis 
Project to the Instituto Costarrincense de Electricidad, and to US- 
AID/San Jose. | also discussed the progress and plans for the 
CONELECTRICAS Small Hydroelectric Project supported by ORNL 
through the Renewable Energy Applications and Training Project. 
Both projects are proceeding on schedule. ORNL will complete fur- 
ther supply side analysis after comments are submitted by ICE, 
with respect to the information provided on this visit. The CON- 
ELECTRICAS project will require further ORNL input to assist in 
optimization of equipment selection and to perform the required fi- 
nancial and economic cost analyses. | travelled to Guatemala City 
on May 22, 1990. | met with Instituto Nacional de Electricacion 
(INDE) to discuss the findings and recommendations of the Electric 
Power Utility Efficiency Improvement Study undertaken in Febru- 
ary, 1990. | also met with Mario Funes to discuss future ORNL 
assistance to ROCAP in support of the CARES project as well as 
other ROCAP energy initiatives. 


34227 (PB-90-865916/XAB) Pump turbines. January 1974- 
February 1990 (A Bibliography from Fiuidex data base). Report 
for January 1974-February 1990. National Technical Information 
Service, Springfield, VA (USA). Apr 1990. 128p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB-84-868264. 

This bibliography contains citations concerning pump turbines, 
mostly pertaining to pumped storage, but including a few 
references to other applications. The abstracts cover design, devel- 
opment, testing, operational evaluation, and problem areas. Many 
of the abstracts reference reports on flow characteristics, including 
draft tube surges, dynamic loads and forces, vibration, cavitation, 
and starting problems. Citations cover both the pumping mode and 
the turbine (generating) mode, for analyses of speed rise, 
overpressure, overspeed, and general flow investigations. (This up- 
dated bibliography contains 348 citations, 112 of which are new 
entries to the previous edition.) 


1302 Site Geology and Meteorology 


34228 (OH/RD-88-5K) Arnprior GS [generating station] and 
Waba Dam: New geotechnical instrumentation. Cragg, C.B.H. 
Ontario Hydro Research Div., Toronto, ON (Canada). 27 Jan 1988. 
15p. (MICROLOG-—90-01730). Available from PC Ontario Hydro 
Research Division, Records Clerk, Bldg. KR 107, 800 Kipling Ave., 
Etobicoke, ON, CAN M8Z 5S4; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Design reviews of Waba Dam and Arnprior Generating Station 
East Dyke, performed under Ontario Hydro’s Dam Safety Assess- 
ment Program, recommended the installation of additional 
instrumentation at these sites. The field installations, which were 
performed in October and December of 1987, are described in this 
report. The new instrumentation installed at Waba Dam consisted 
of 18 standpipe piezometers and 2 deep settlement gauges. The 
upper part of an existing slope indicator was repaired. As East 
Dyke, four new piezometers were installed near or beneath the 
bottom level of the dyke. Soil samples were taken from all four 
piezometer holes to help locate the installation depths for the 
piezometers and to provide information for future design reviews. 
All samples were subjected, were possible, to routine strength, 
classification and index tests. The test results are shown on bore- 
hole profiles. 3 refs., 9 figs., 1 tab. 
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1303 Plant Design and Operation 
Refer also to citation(s) 34231 


34229 (ICLES—89/847G-31, pp. 1-7) Hydroelectric turbine- 
generator units: Guide for erection tolerances and shaft 
system alignment. Coulson, D.M. (Rousseau, Sauve, Warren Inc., 
Montreal, PQ (Canada)). Canadian National Committee, Interna- 
tional Conference on Large Electric Systems (Canada). 1989. 
(CONF-8909325-—: Electrical machines maintenance and monitor- 
ing, Montreal (Canada), 12-14 Sep 1989; CE-02883). In Electrical 
machines maintenance and monitoring. Available from Canadian 
Electrical Association, Research & Development, Suite #500, One 
Westmount Square, Montreal, PQ, CAN H3Z 2P9. Prices: PRICES 
UPON REQUEST. 

This paper is an overview of the Canadian Electrical Associa- 
tion’s guide for erection tolerances and shaft system alignment for 
hydroelectric turbine-generator units. Specified erection tolerances, 
the establishment of the working group who developed the guide, 
the philosophy of the working group and the parts of the guide are 
outlined and discussed. The availability of the guide is also dis- 
cussed. 


34230 (PB—90-187378/XAB) Review of power operation and 
maintenance program. Review rt. Bureau of Reclamation, 
Denver, CO (USA). Sep 1989. 8p. Available from NTIS, PC 
A02/MF A01. 

Also available from Supt. of Docs. 

The report is a review of the operations and maintenance of the 
following facilities: Yuma Desalting Plant; Parker Powerplant; Davis 
Powerplant; and Hoover Powerplant. 


1304 Legislation and Regulations 
Refer also to citation(s) 34226, 34233, 34234, 34235, 34236 


1305 Economic, industrial and Business Aspects 


Refer also to citation(s) 34442, 34581 


34231 (PB-90-186818/XAB) Mormon Flat Dam Maricopa 
County Arizona: Photographs written historical and descrip- 
tive data reduced copies of drawings. Introcaso, D.M. Salt River 
Project, Phoenix, AZ (USA). 1989. 166p. (DI-BR-APO-CCRS-—89- 
11). Available from NTIS, PC AO8&/MF A01. 

Also pub. as National Park Service, San Francisco, CA. rept. no. 
HAER/AZ-14. Portions of this document are not fully legible. 

The report provides a narrative history of the political and eco- 
nomic factors leading to the construction of Mormon Flat Dam, 
located on the Salt River, Arizona. The report also contains pho- 
tographs and drawings of the construction of the dam, and how it 
looks in 1989. 


1306 Environmental Aspects 
Refer also to citation(s) 35862, 35892, 35947, 35949 


34232 (AD-A-218670/8/XAB) Habitat factors in tallwaters 
with emphasis on peaking hydropower. Final report. Gore, J.A.; 
Nestler, J.M.; Layzer, J.B. Army Engineer Waterways Experiment 
Station, Vicksburg, MS (USA). Environmental Lab. Jan 1990. 94p. 
(WES/TR/EL-90-2). Available from NTIS, PC AO5/MF A01. 

This report describes habitat conditions in tailwaters downstream 
of Corps of Engineer's dams, with emphasis on peaking hy- 
dropower effects, by summarizing literature information, updating 
findings made previously under the Environmental and Water Qual- 
ity Operations Studies Program, and presenting preliminary results 
of field work performed as part of this research effort. Habitat 
conditions in tailwaters are presented at two different levels of res- 
olution. First, in general terms, physical and chemical conditions in 
unregulated streams and in tailwaters downstream of surface- and 
deep-release projects are compared and contrasted. Many of the 
generic impacts associated with peaking hydropower operation are 
also described. Many of the generic impact associated with peak- 
ing hydropower operation are also described. Second, the detailed 
effects of peaking hydropower operation are described for benthos 
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and selected fishes using concepts in the Instream Flow Incremen- 
tal Methodology (IFM). These studies were performed on the Caney 
Fork River downstream of Centerhill Dam, Tennessee. Based on 
results of the first phase of field studies, methods are suggested 
for using a modified IFIM for determining the downstream effects of 
different release schedules, for assessing downstream effects of 
upgrading or retrofitting hydropower, and for determining flows nec- 
essary to maintain or protect downstream aquatic biota. 


34233 (DOE/BP-1342) Non-treaty storage agreement: Pre- 
liminary environmental assessment. USDOE Bonneville Power 
Administration, Portland, OR (USA). Mar 1990. 43p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. Order Number 
DE90011846. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Bonneville Power Administration (BPA) is negotiating and pro- 
poses to enter into an agreement — the “Non-Treaty Storage 
Agreement (NTSA)— with British Columbia Hydro and Power Au- 
thority (BC Hydro). The NTSA will enhance hydroelectric power 
production and provide operational flexibility on both the US and 
BC Hydro systems. Any action that affects Columbia River flows at 
the US-Canadian border, such as storing or releasing water from a 
Canadian reservoir, also may affect generation at the non=Federal 
mic-Columbia River projects. Therefore, a second agreement is 
needed with the owners of those projects and their power pur- 
chasers (the mid-Columbia participants) to compensate them for, 
or allow them to participate in, actions that would occur under the 
agreement between BPA and BC Hydro. The existing NTSA, which 
has been in effect since 1984, is a model for the proposed NTSA. 
The proposed NTSA would expand the amount of already-existing 
non-Treaty storage space available to BPA and BC Hydro from the 
current 2.0 million acre-feet (MAF) to about 4.5 MAF, and would 
extend the agreement from 1993 — when the existing agreement 
ends — to the year 2003. The underlying need to which BPA is re- 
sponding with the proposed agreements is the need for marketable 
energy. The proposed NTSA will provide the flexibility to use more 
effectively the existing storage space in Canada for generation of 
more marketable energy in both Canada and the United States. In 
addition, the agreement will reduce or offset revenue and power 
losses resulting from Water Budget operation to aid fish migration 
and survival. 


34234 (DOE/BP-—1343) Non-treaty storage agreement: 
Technical report. USDOE Bonneville Power Administration, Port- 
land, OR (USA). Mar 1990. 112p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. Order Number DE90011828. 
Available from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The Bonneville Power Administration (BPA) and British Columbia 
Hydro and Power Authority (BC Hydro) are negotiating an agree- 
ment to enhance power production capabilities and provide 
operational flexibilities on both the United States (US) and BC Hy- 
dro systems. The proposal is that the existing Non-Treaty Storage 
Agreement (NTSA), which has been in effect since 1984, be used 
as a model for the proposed agreement. The proposed agreement 
would expand the amount of existing non-Treaty storage space 
available to BPA and BC Hydro from the current 2.0 million acre- 
feet (MAF) up to about 4.5 MAF and would extend the term of the 
agreement from 1993 (the termination date of the existing agree- 
ment) to 2003. The proposed NTSA with BC Hydro is the primary 
subject of the environmental assessment (EA) and this Technical 
Report. The proposed agreement does not require any particular 
operation by the parties and thus does not have any direct environ- 
mental effects. However, the agreement may enable changes in 
hydro system operations and their associated environmental ef- 
fects. The EA analyzes the use of up to 5.0 MAF of non-Treaty 
storage (the total amount available in Mica), although the agree- 
ment as currently negotiated proposed that 4.5 MAF of storage be 
made available. Any Canadian action that affects Columbia River 
flows at the US-Canadian border, such as storing or releasing wa- 
ter from an upstream reservoir, also affects potential generation at 
the non-Federal mid-Columbia River projects. Therefore, a second 
agreement is needed with the owners of those projects and their 
power purchasers (the mid-Columbia participants (MCP)) to com- 
pensate them for, or allow them to participate in, actions that would 
occur under the agreement between BPA and BC Hydro. The 





agreement with the MCP is also addressed in the EA. 4 figs., 24 
tabs. 


34235 (DOE/BP-1344) Non-treaty storage agreement: 
Technical report: ices A - L. USDOE Bonneville Power 
Administration, Portland, OR (USA). Mar 1990. 354p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. Order Number 
DE90011845. Available from NTIS, PC A16/MF A01 - OSTI; GPO 
Dep. 

Appendices A thru L are included in this volume. The appen- 
dices contain information dealing with: treaty and non-treaty 
agreements, analytical methods and assumptions, storage use, 
power systems effects, economic analyses, PNW hydropower 
systems planning and operation, wildlife studies, and other environ- 
mental impacts. (JEF) 


34236 (DOE/BP-1345) Non-treaty storage agreement: 
Technical report: Appendices M - O. USDOE Bonneville Power 
Administration, Portland, OR (USA). Mar 1990. 476p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. Order Number 
DE90011829. Available from NTIS, PC A21/MF A01 - OSTI; GPO 
Dep. 

This volume contains the appendices of the technical report. 
These appendices cover: prior agreements, analytical methods 
and assumptions, non-treaty storage use, economic analyses, hy- 
dropower systems planning and operation, river analysis, and 
environmental and biological assessments. (JEF) 


34237 (DOE/BP-1348) Columbia River Basin Fish and 
Wildlife Program Annual Implementation Work Plan for fiscal 
year 1990. USDOE Bonneville Power Administration, Portland, OR 
(USA). Div. of Fish and Wildlife. Jan 1990. 252p. Sponsored by 
U.S. DOE Bonneville Power Administration. DOE Contract NONE. 
Order Number DE90011821. Available from NTIS, PC A12/MF A01 
- OSTI; GPO Dep. 

The Columbia River Basin Fish and Wildlife Program (Program) 
was developed by the Northwest Power Planning Council (Council) 
in accordance with Public Law 96-501, the Pacific Northwest Elec- 
tric Power Planning and Conservation Act (Act). The purpose of 
the Program is to guide the Bonneville Power Administration (BPA) 
and other Federal agencies in carrying out their responsibilities to 
protect, mitigate, and enhance fish and wildlife of the Columbia 
River Basin. The Act explicitly gives BPA the authority and respon- 
sibility to use the BPA fund for these ends, to the extent that fish 
and wildlife are affected by the development and operation of hy- 
droelectric generation in the Columbia River Basin. This document 
presents BPA’s plans for implementing the Program during Fiscal 
Year 1990. 1 fig., 9 tabs. 


34238 (DOE/BP/34269-2) An assessment of freeze-brand 
and PiT-tag recovery data for juvenile salmonids at McNary 
Dam: Annual report 1988. McCutcheon, C.S. (National Marine 
Fisheries Service, Seattle, WA (USA). Coastal Zone and Estuarine 
Studies Div.); Giorgi, A.E. USDOE Bonneville Power Administra- 
tion, Portland, OR (USA). Div. of Fish and Wildlife; National Marine 
Fisheries Service, Seattle, WA (USA). Coastal Zone and Estuarine 
Studies Div. Apr 1990. 28p. Sponsored by U.S. DOE Bonneville 
Power Administration. DOE Contract Al79-87BP34269. Order Num- 
ber DES90011831. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This study evaluated mark recovery data from PIT-tagged and 
freeze-branded rover-run yearling and subyearling chinook salmon, 
sockeye salmon, and steelhead at McNary Dam in 1988. Double- 
marked (PIT- tagged and freeze-branded) juvenile salmonids were 
released within the McNary Dam collection system upstream from 
the PIT-tag detectors and brand sampling system. Results indicate 
that brands were recovered in smaller proportions than PIT tags 
and the variability of brand data was considerable. Most of the er- 
ror associated with brands was attributable to human error inherent 
in brand detection and interpretation. 9 refs., 3 figs., 12 tabs. 


34239 (DOE/BP/39641-6) Effect of the operation of Kerr 
and Hungry Horse dams on the reproductive success of koke- 
nee in the Flathead system: Technical addendum to the final 
report. Beattie, W. (Montana Dept. of Fish, Wildlife and Parks, 
Missoula, MT (USA)); Tohtz, J.; Bukantis, B.; Miller, S. USDOE 
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Bonneville Power Administration, Portland, OR (USA). Div. of Fish 
and Wildlife; Montana Dept. of Fish, Wildlife and Parks, Missoula, 
MT (USA). May 1990. 129p. Sponsored by U.S. DOE Bonneville 
Power Administration. DOE Contract Al79-83BP39641. Order Num- 
ber DE90011832. Available from NTIS, PC AO7/MF A0O1 - OSTI; 
GPO Dep. 

This addendum to the Final Report presents results of research 
on the zooplankton and fish communities of Flathead Lade. The in- 
tent of the Study has been to identify the impacts of hydroelectric 
operations at Kerr and Hungry Horse Dam on the reproductive 
success of kokanee an to propose mitigation for these impacts. 
Recent changes in the trophic ecology of the lake, have reduced 
the survival of kokanee. In the last three year the Study has been 
redirected to identify, if possible, the biological mechanisms which 
now limit kokanee survival, and to test methods of enhancing the 
kokanee fishery by artificial supplementation. These studies were 
necessary to the formulation of mitigation plans. The possibility of 
successfully rehabilitating the kokanee population, is the doubt be- 
cause of change in the trophic ecology of the system. This report 
first presents the results of studies of the population dynamics of 
crustacean zooplankton, upon which planktivorous fish depend. A 
modest effort was directed to measuring the spawning escapement 
of kokanee in 1988. Because of its relevance to the study, we also 
report assessments of 1989 kokanee spawning escapement. Hy- 
droacoustic assessment of the abundance of all fish species in 
Flathead Lake was conducted in November, 1988. Summary of the 
continued efforts to document the growth rates and food habits of 
kokanee and lake whitefish are included in this report. Revised 
kokanee spawning and harvest estimates, and management impii- 
cations of the altered ecology of Flathead Lake comprise the final 
sections of this addendum. 83 refs., 20 figs., 25 tabs. 


34240 (DOE/BP/92631-1) Wildlife protection, mitigation, 
and enhancement planning: Dworshak Reservoir, Phase 2: Fi- 
nal report. Hansen, H.J.; Martin, R.C. Idaho Dept. of Fish and 
Game, Boise, ID (USA). Nov 1989. 143p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract AI79-88BP92631. 
Order Number DE90011859. Available from NTIS, PC A07/MF A01 
- OSTI; GPO Dep. 

The Pacific Northwest Electric Power Planning and Conservation 
Act of 1980 directed that measures be implemented to protect, 
mitigate, and enhance fish and wildlife to the extent affected by de- 
velopment and operation of hydropower projects on the Columbia 
River System. This Act created the Northwest Power Planning 
Council, which in turn developed the Columbia River Basin Fish 
and Wildlife Program. This program established a four-part pro- 
cess: wildlife mitigation status reports; wildlife impact assessments; 
wildlife protection, mitigation, and enhancement plans; and imple- 
mentation of protection, mitigation, and enhancement projects. This 
mitigation plan for the Dworshak Reservoir Hydroelectric Facility 
was developed to fulfill requirements of Sections 1003(b)(2) and (3) 
of the Columbia River Basin Fish and Wildlife Program. Specific 
objectives of wildlife protection, mitigation, and enhancement plan- 
ning for Dworshak Reservoir included: quantify net impacts to 
target wildlife species affected by hydroelectric development and 
operation of Dworshak Dam and Reservoir; develop protection, 
mitigation, and enhancement goals and objectives for the target 
wildlife species; recommend protection, mitigation, and enhance- 
ment actions for the target wildlife species; and coordination of 
project activities. 46 refs., 4 figs., 31 tabs. 


34241 (DOE/BP/92866-1) Quality and behavior of juvenile 
salmonids in the Columbia River estuary and nearshore 
ocean: Effects of the ocean environment of the survival of 
Columbia River juvenile salmonids: Research plan: Final re- 
port. National Marine Fisheries Service, Seattle, WA (USA). 
Coastal Zone and Estuarine Studies Div.; Washington Univ., Seat- 
tle, WA (USA). Fisheries Research Inst.; Oregon State Univ., 
Corvallis, OR (USA). Dept. of Oceanography. May 1989. 82p. 
Sponsored by U.S. DOE Management & Administration. DOE Con- 
tract AlI79-88BP92866. Order Number DE90011856. Available from 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

In response to this limited understanding of the factors responsi- 
ble for the continuing decline of spring chinook salmon in the 
Columbia River, this research plan was developed. The overall 
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goal of the proposed research is to investigate and identify rela- 
tionships among smolt quality (measured in the hatchery and after 
recovery in the estuary and nearshore ocean), environmental con- 
ditions in the estuary and nearshore ocean during smolt migration, 
and long-term survival (as measured by adult returns to the hatch- 
ery of origin and contributions to the recreational, commercial, and 
tribal fisheries). 16 refs., 15 figs., 3 tabs. 


1307 Power-Conversion Systems 
Refer also to citation(s) 34459 


34242 (ENEL-414) The vortex rope in the draft of Francis 
turbines operating at partial load: A proposal for a mathemati- 
cal model. Fanelli, M. Ente Nazionale per |'Energia Elettrica, Milan 
(Italy). Jun 1989. 143p. Order Number DE90795467. Available 
from NTIS (US Sales Only), PC A07. 

Relevant to the phenomenon of vortex rope in the draft tubes of 
Francis turbines operating at partial load, global, or synthetic, 
mathematical models of so-called ‘draft-tube surges’ have been de- 
veloped in which the existence of a compliant gas-vapour cavity is 
simply postulated; its volume and pressure have to be identified 
from experimental results, and a quantitative derivation of these 
parameters from the vortex-rope motion field is completely lacking. 
This paper presents a simplified mathematical model whose behav- 
iour evidences many features similar to those shown by real 
physical systems, i.e., general structure of the flow field, with 
zones of reverse axial velocity; existence and precessing motion of 
a helical vortex filament; purely rotating character of the pressure 
fluctuation field in the case of a straight draft tube; existence of 
‘synchronous’ excitation tied to the presence of an elbow; en- 
hancement of the phenomena in presence of a cavitated vortex 
rope; influence of the machine characteristic speed on the interval 
of partial loads at which the helicoidal vortex rope can form. The 
model is 'simplified’ in that the liquid is assumed to be inviscid, and 
its motion an irrotational one, apart from the region inside the 
Rankine-type vortex core; the oscillatory phenomena are assumed 
to be of 'small’ amplitude, so that linearization is adopted through- 
out; gravity effects on the non-uniformity of pulsating cavity 
parameters are neglected; constant gas mass, perfect-gas behav- 
iour and isothermal conditons in the cavity are postulated. 


34243 (ETDE-IT—90-02) Mathematical models of the vortex 
rope surge effects in the draft tube of a Francis turbine work- 
ing at partial load. Fanelli, M.A. Ente Nazionale per |l’Energia 
Elettrica, Milan (Italy). May 1988. 38p. Order Number DE90795391. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

After illustrating how mathematical models of the vortex rope 
surge effects can be useful in improving the understanding of 
‘draft-tube surge’ phenomena, some approaches are briefly devel- 
oped aimed at deriving ‘transfer matrices’ and ‘excitation vectors’ 
including the ‘synchronous effects’ of the vortex rope at partial 
load. Some features of the models are encouraging in that they 
reproduce observable trends of characteristic quantities, i.e. the de- 
pendence of rope precession velocity on degree of partial load and 
the existence of a core, enclosed by a cylindrical surface touching 
the vortex rope, in which the fluid is practically stagnant. Difficulties 
must still be worked out such as the interaction between the 
angular position of the vortex rope and the energy recuperation effi- 
ciency of the divergent portion of the draft tube following the elbow. 


34244 (NEL-108) Design, construction and field trials of a 
5 kW vertical axis hydro turbine for “off grid” river installa- 
tions (TOR 5 VAHT): Fianl report. Nova Energy Ltd., Dartmouth, 
NS (Canada). 15 May 1988. 49p. 51SZ. 23216-6-6169. 
(MICROLOG-90-01357). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A 5-kW floating vertical axis hydro turbine has been designed, 
fabricated and tested for use in tidal ocean and river installations. 
The complete turbine assembly is mounted on a standard 18 foot 
fiberglass boat hull. The electrical system is an off-grid standalone 
type with a load control governor that maintains a constant 60 Hz 
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frequency at 240 volts. It also incorporates a load management 
system which maintains power on a priority basis for up to 8 out- 
lets. Excess power is dumped to a resistance load bank, which in 
practice would be used to heat domestic water. An underwater 
power cable runs down the mooring cable and across to shore. 
The electronic load controls, switchgear, and resistance heaiers 
are installed onshore. No functional or operational problems were 
revealed during the trials, but a need for larger blades was 
indicated. When these were installed, the results defined the oper- 
ational envelope of the unit, and showed a performance envelope 
similar to that predicted by model tests. Based on data analysis of 
the trial results, 5 KW will be produced with the turbine running in a 
freestream current of 2.35 mvs. 15 refs., 5 figs., 2 tabs. 
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34245 (DOE/SF/17538-T5) Opportunities in solar energy 
research over the next decade. Kennett, E. (comp.). Association 
of Collegiate Schools of Architecture, Washington, DC (USA). 1 
Jun 1989. 23p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract FG03-88SF17538. Order Number 
DE90012479. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

A sustainable energy path that relies on renewable energy 
sources can provide policymakers with the flexibility to cope with an 
uncertain national and global future. Improving market pricing sig- 
nals, opening up the energy supply and energy savings business, 
educating society to see the true present value of future savings, 
and reinvigorating research and development programs will be diffi- 
cult. However, those nations that accept the challenge will be 
rewarded with increased energy security, more stable economies, 
and a healthier global environment. The following report is an 
overview of eight trends in our society that are expected to shape 
the nature of architecture at the turn of the century. These trends 
will have pronounced effects on the use of renewable energy in 
our building stock. In turn, solar energy research can provide the 
answers to certain questions which will arise during these changes. 
Changes, if understood, can also serve to accelerate the inclusion 
of certain technologies, as in this particular case, solar energy. 


34246 (PB—90-902000/XAB) Government research and de- 
velopment summaries: Solar Project Briefs. Irregular. CSR, 
Inc., Washington, DC (USA). Power Information Center. 1990. vp. 
Available from NTISSubscription. 

Supersedes PB-89-902000. Paper copy available on subscrip- 
tion, $80.00/year. U.S. sales only, excluding embassies. Additional 
subject categories available at a discount. Also available in single 
copies. 

Solar Project Briefs describe the status of all R&D programs 
submitted to the Power Information Center by the government 
sponsors in solar radiation collection, storage, and conversion to 
heat or other energy forms. Photovoltaic and solar thermal devices 
and related systems are also reported. The document is not to be 
reproducted, in whole or in part, for dissemination outside your 
own organization nor may it be reproducted for advertising or sales 
promotion purposes. 
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Refer also to citation(s) 34278 
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Refer also to citation(s) 34280, 34281, 34282 
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Refer also to citation(s) 34195, 34283, 34711, 35072, 35073, 35953 


34247 (AD-A-218638/5/XAB) Genetic engineering of single- 
domain magnetic particles. Annual report, 1 March 1989-2 
February 1990. Waleh, N.S. SRI International, Menlo Park, CA 
(USA). Molecular Biology Dept. 14 Feb 1990. 10p. Available from 
NTIS, PC A02/MF A01. 
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Magnetotactic bacteria selectively synthesize membrane-bound, 
nanometer-sized, single-domain magnetic particles known as mag- 
netosomes. Because these bacteria have complex nutritional 
requirements, only one species, Aquaspirillum magnetotacticum, 
has been grown in pure culture. This bacterium produces approxi- 
mately twenty intracellular magnetic particles per cell of 
single-domain size. To synthesize these particles, A. magneto- 
tacticum must possess a highly efficient system(s) to remove iron 
from the environment. To investigate the mechanism of iron uptake 
and the synthesis of magnetic particles in this organism, we will 
construct and screen genomic libraries of A. magnetotacticum for 
the iron-uptake and magnetosome-synthesizing genes. We will also 
use the available information on the mechanisms of iron-uptake in 
other bacteria to identify and characterize analogous systems, re- 
lated genes, or homologous sequences in this magnetotactic 
bacterium. 


34248 (AD-A-218663/3/XAB) Training in biotechnology at 
cornell university. Final report, 25 February 1986-30 November 
1989. Wilson, D.B. Cornell Univ., Ithaca, NY (USA). Jan 1990. 5p. 
Available from NTIS, PC A01/MF A01. 

The students supported by this training grant all worked on a 
project to develop an E. coli host plasmid, reactor combination that 
would give continuous production of any protein whose structural 
gene was cloned into the plasmid. 


34249 (DOE/CH/10093-59) Photovoltaic Energy Program 
summary: Volume 2, Research summaries, Fiscal year 1989. 
Solar Energy Research Inst., Golden, CO (USA). Jan 1990. 151p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-83CH10093. Order Number DE89009474. Available 
from NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 

The federal government has conducted the National Photo- 
voltaics Program since 1975. Its purpose is to provide focus, 
direction, and funding for the development of terrestrial photovoltaic 
technology as an energy option for the United States. Since the in- 
ception of the program, progress has been impressive; conversion 
efficiencies have increased from 14% to 25% in laboratory pro- 
duced cells made of crystalline silicon. Efficiencies in cells using 
advanced thin-film materials have progressed from 2% up to 14% 
in the laboratory. In addition, module lifetime has increased five- 
fold, while production costs have decreased tenfold. This summary 
is prepared each year to provide an overview of the government- 
funded activities within the National Photovoltaics Program. Tasks 
conducted in house by the participating national laboratories or un- 
der contract by industrial, academic, and other research institutions 
are highlighted. This document covers those activities initiated, re- 
newed, or completed during fiscal year 1989 (October 1, 1988 
through September 30, 1989). 383 refs. 


34250 (ESA-SP-294-VOL-2, pp. 515-518) GaAs solar cells 
with V-grooved emitters. Bailey, S.G.; Fatemi, N.; Wilt, D.M.; 
Landis, G.A.; Thomas, R.D. European Space Agency, 75 - Paris 
(France). Aug 1989. (ETN—-90-96195;CONF-8910243—: European 
space power conference, Madrid (Spain), 2-6 Oct 1989). In Euro- 
pean Space Power, volume 2. Available from NTIS, PC A16/MF 
AO3. 

A Gads solar cell with a V-grooved front surface is described. It 
shows improved optical coupling and higher short-circuit current 
compared to planar cells. The GaAs homojunction cells, manufac- 
tured by OrganoMetallic Chemical Vapor Deposition (OMCVD), are 
described. The V-grooves were formed by anisotropic etching. Re- 
flectivity measurements show significantly lower reflectance for the 
microgrooved cell compared to the planar structure. The short cir- 
cuit current of the V-grooved solar cell is consistently higher than 
that of the planar controls. 


34251 (ESA-SP-294-VOL-2, pp. 537-542) Indium phosphide 
solar cell research in the United States: Comparison with non- 
photovoltaic sources. Weinberg, |.; Swartz, C.K.; Hart, R.E. Jr. 
European Space Agency, 75 - Paris (France). Aug 1989. (ETN-90- 
96195;CONF-8910243-: European space power conference, 
Madrid (Spain), 2-6 Oct 1989). In European Space Power, volume 
2. Available from NTIS, PC A16/MF AO3. 

Highlights of the InP solar cell research program are presented. 
Homojunction cells with efficiencies approaching 19 percent are 


demonstrated, while 17 percent is achieved for ITO/InP cells. The 
superior radiation resistance of the two latter cell configurations 
over both Si and GaAs cells has been shown. InP cells aboard the 
LIPS3 satellite show no degradation after more than a year in orbit. 
Computed array specific powers are used to compare the perfor- 
mance of an InP solar cell array to solar dynamic and nuclear 
systems. 


34252 (ESA-SP-294-VOL-2, pp. 643-646) NASA advanced 
space photovoltaic technology: Status, potential and future 
mission applications. Flood, D.J.; Piszczor, M. Jr.; Stella, P.M.; 
Bennett, G.L. European Space Agency, 75 - Paris (France). Aug 
1989. (ETN—90-96195;CONF-8910243—: European space power 
conference, Madrid (Spain), 2-6 Oct 1989). In European Space 
Power, volume 2. Available from NTIS, PC A16/MF A03. 

The long term goais of the NASA program in space photovoltaic 
research are presented. The long range goals are to develop tech- 
nology capable of achieving 300 W/kg for planar arrays and 300 W 
per sq m for concentrator arrays. InP and GaAs planar and con- 
centrator cell research projects are described. The near term 
program of developing the Advanced Photovoltaic Solar Array 
(APSA) intended to produce 130 W/kg using thin (62 micron) sili- 
con cells, is described. Ways in which this program will provide a 
baseline for development of 300 W/kg arrays are described. 


34253 (ESA-SP-—294-VOL-2, pp. 659-662) Reduction of 50 
micron thick solar cell weight by selective back contact silver 
plating. Creager, J.B.; Gaddy, E.M. European Space Agency, 75 - 
Paris (France). Aug 1989. (ETN—90-96195;CONF-8910243-—: Euro- 
pean space power conference, Madrid (Spain), 2-6 Oct 1989). In 
European Space Power, volume 2. Available from NTIS, PC 
A16/MF AO3. 

Alternatives to the thick silver back contact on solar cells are dis- 
cussed. The amount of silver presently used is not necessary for 
the cell's electrical performance. It lowers the cell power to weight 
ratio and causes the cell to bow. An almost all-aluminum contact is 
described. The minimum amount of contact metal, whether silver 
or aluminum, required to meet the functional requirements of the 
cell, is calculated. A two stage plating process, which reduces the 
thickness of silver in a selected area of the cell’s back contact is 
described. 


34254 (ESA-SP—294-VOL-2, pp. 759-764) On-orbit results of 
the LIPS 3/inP homojunction solar cell experiment. Brinker, D.J. 
European Space Agency, 75 - Paris (France). Aug 1989. (ETN—90- 
96195;CONF-8910243-: European space power conference, 
Madrid (Spain), 2-6 Oct 1989). In European Space Power, volume 
2. Available from NTIS, PC A16/MF AO3. 

The flight performance of the NASA indium phosphide homojunc- 
tion cell module on the LIPS 3 satellite is presented. The 
experimental objective was to measure the InP cell performance in 
the natural radiation environment in a circular 1100 km altitude orbit 
inclined 60 degrees. Flight data for the first year is close to ex- 
pected values. No degradation in the short-circuit current is seen. 
Details of cell structure and flight module design are discussed. 


34255 (ESA-SP-294-VOL-2, pp. 775-781) The advanced 
photovoltaic solar array program. Kurland, R.M. (TRW Space 
Technology Labs., Redondo Beach, CA (USA)); Stella, P.M. 
European Space Agency, 75 - Paris (France). Aug 1989. (ETN—90- 
96195;CONF-8910243—-: European space power conference, 
Madrid (Spain), 2-6 Oct 1989). In European Space Power, volume 
2. Available from NTIS, PC A16/MF AOS. 

The background and development status of an ultralightweight 
flexible-blanket flatpack, fold-out solar array is presented. It is 
scheduled for prototype demonstration in late 1989. The Advanced 
Photovoltaic Solar Array (APSA) design represents a critical inter- 
mediate milestone of the goal of 300 W/kg at beginning-of-life 
(BOL) with specific performance characteristics of 130 W/kg (BOL) 
and 100 W/kg at end-of-life (EOL) for a 10-year geosynchronous 
geostationary earth orbit 10-kW (BOL) space power system. The 
APSA wing design is scalable over a power range of 2 to 15 kW 
and is suitable for a full range of missions including Low Earth Or- 
bit (LEO), orbital transfer from LEO to geostationary earth orbit and 
interplanetary flight. 
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34256 (ESA-SP-—294-VOL-2, pp. 795-800) Lightweight, low 
cost, thin silicon cell arrays. Dominguez, R.; Slifer, L. European 
Space Agency, 75 - Paris (France). Aug 1989. (ETN-90- 
96195;CONF-8910243-: European space power conference, 
Madrid (Spain), 2-6 Oct 1989). In European Space Power, volume 
2. Available from NTIS, PC A16/MF AO3. 

A thin silicon solar array module using novel components and 
materials, developed for geosynchronous orbit applications, is de- 
scribed. Evaluation tests of components, materials and assemblies 
are described. A power density of 120.1 w per sq m are obtained 
for the final design, with a specific power of 146.7 w/kg. Cost esti- 
mates for arrays of 1 kW and 5 kW and of life power, after 10 
years in geosynchronous orbit, show a reduction of 20 percent 
compared to the cost of a conventional array. 


34257 (NEMO-7) Solar electricity and solar fuels. Spiers, 
D.J. (Neste Advanced Power Systems, NAPS (UK)). Helsinki Univ. 
of Technology, Espoo (Finland). Apr 1989. 76p. Order Number 
DE90796156. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

NEMO-Research Programme. 

This report is divided into four chapters and is intended to give 
theoretical background for the non-specialist in the first two chap- 
ters, a review of current technology and research and development 
work in Chapter 3, and a brief comparison of future energy options 
in Chapter 4. Chapter 1 describes the nature of solar radiation and 
its variation with location. The distribution of energy in the solar 
spectrum places immediate limits on the theoretical efficiency of 
conversion processes, since practical absorbers cannot convert all 
wavelengths received to useful energy. Chapter 2 describes the 
principles of solar energy conversion methods. Absorbtion of solar 
energy can give rise to direct electrical generation, heating or 
chemical change. Electrical generation from sunlight can be 
achieved by photovoltaic systems directly or by thermal systems 
which use solar heat to drive a heat engine and generator. Chapter 
3 describes the technology used and under research for promising 
ways of producing electricity or fuel from solar energy. Photovoltaic 
technology is established today for remote area, small power appli- 
cations, and photovoltaic module sales alone are over 100 million 
dollars per year at present. The photovoltaic market has grown 
steadily since the mid-1970's, as prices have fallen continuously. 
Chapter 4 briefly describes future energy options. The merits of a 
sustainable energy economy, based on renewable energy re- 
sources, including solar energy, are emphasised, as this seems to 
provide the only hope of eliminating the problems caused by the 
build-up of atmospheric carbon dioxide, acid rain pollution and nu- 
clear waste disposal. There is no doubt that clean fuels which were 
derived from solar energy and either did not involve carbon dioxide 
or used atmospheric carbon dioxide as the source dioxide as the 
sourcce of carbon woukd be a worthy ideal. Methods described in 
this report could one day achieve this. 


34258 (PB—90-865536/XAB) Amorphous solar cells: Char- 
acteristics and efficiency. August 1976-February 1988 (A 
Bibliography from the international Aerospace Abstracts data 
base). Report for August 1976-February 1988. National Techni- 
cal Information Service, Springfield, VA (USA). Apr 1990. 75p. 
Available from NTISPC NO1/MF NO1. 

Supersedes PB—85-869683; U.S. sales only. 

This bibliography contains citations concerning development, effi- 
ciency, and design of amorphous solar cells. Film properties, 
deterioration, hydrogenation, cell stability, and performance charac- 
teristics are discussed. (This updated bibliography contains 157 
citations, 35 of which are new entries to the previous edition.) 


34259 (PB—-90-866146/XAB) Bioreactors and cell culturing. 
October 1979-January 1990 (A Bibliography from the Life Sci- 
ences Collection data base). Report for October 1979-January 
1990. National Technical Information Service, Springfield, VA 
(USA). Apr 1990. 75p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning the use of 
bioreactors and cell cultures for the production of monoclonal anti- 
bodies, stock cultures, antibiotics, vaccines, proteins, and other 
chemicals in the pharmaceutical, biomedical, food, and chemical 
industries. Topics include the application of bioengineering tech- 
nologies in the design, construction, and control of various types of 
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bioreactors. The use of various biochemical mediators in conjunc- 
tion with these reactors is also reviewed. (Contains 170 citations 
fully indexed and including a title list.) 


34260 (PB—90-866187/XAB) Biotechnology opportunities in 
agriculture. June 1980-November 1989 (A Bibliography from 
the Management Contents data base). Report for June 1980- 
November 1989. National Technical Information Service, 
Springfield, VA (USA). Apr 1990. 7ip. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-88-864996. 

This bibliography contains citations concerning advances in 
biotechnology and their impact on agricultural and food production 
markets. Crop growth stimulators, pharmaceutical products devel- 
oped using biotechnology, poultry vaccines, salt tolerant plants, 
genetically engineered immune properties in plants and animals, 
and food crops of uniform size with improved flavor are among the 
products discussed. Specific company investments and activities in 
the biotechnology field are included. (This updated bibliography 
contains 155 citations, 19 of which are new entries to the previous 
edition.) 


34261 (PB—90-866880/XAB) Human gene therapy: Methods 
and materials. December 1985-April 1990 (A Bibliography from 
the Biobusiness data base). Report for December 1985-April 
1990. National Technical Information Service, Springfield, VA 
(USA). Apr 1990. 149p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning the rapid evolu- 
tion of technologies geared toward the genetic identification and 
treatment of diseases. Emphasis is placed upon development and 
application of genetic engineering techniques for the production of 
biopharmaceuticals. Other topics include the use of DNA (deoxyri- 
bonucieic acid) probes for gene isolation and disease marker 
identification, methods for replacing missing or defective genetic 
material, and mapping of the human genome. Governmental regu- 
lation, and moral and ethical implications are briefly reviewed. 
(Contains 299 citations fully indexed and including a title list.) 


34262 (SAND—89-2479C) Development of a multi-purpose, 
pulsed-laser system for solar cell processing applications. 
King, D.L. (Sandia National Labs., Albuquerque, NM (USA)); 
Hansen, B.R.; Lehrer, W.M. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 9p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC04-76DP00789. (CONF- 
900542-1: 21. Institute for Electrical and Electronics Engineers 
photovoltaic specialists conference, Kissimmee, FL (USA), 21-25 
May 1990). Order Number DE90012181. Available from NTIS, PC 
A03/MF A01 - OSTI. 

This paper describes the capabilities of a versatile Nd:YAG 
pulsed laser system developed at Sandia for solar cell processing 
applications. The results of statistically-based, multi-factor experi- 
ments used to characterize the influence of laser-system process 
variables on patterns produced in silicon wafers and silicon-oxide 
layers are presented and an initial assessment of laser-grooved so- 
lar cell processing conditions is given. 9 refs., 29 figs. 


34263 (SAND-89-2488C) The effects of different diffusion 
sources on silicon solar cell recombination properties. Ruby, 
D.S.; McBrayer, J.D. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 12p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC04-76DP00789. (CONF- 
900542-8: 21. Institute for Electrical and Electronics Engineers 
photovoltaic specialists conference, Kissimmee, FL (USA), 21-25 
May 1990). Order Number DE90011235. Available from NTIS, PC 
AO3/MF A01 - OSTI; GPO Dep. 

The importance of forming low-recombination passivated emitter 
regions while maintaining high bulk recombination lifetimes has 
been clearly established as necessary for the fabrication of high- 
efficiency silicon solar cells. Many different types of diffusion 
sources are available for performing the emitter diffusions for each 
dopant species. Each could affect device quality in a unique way, 
and each has particular attributes that determine its cost effective- 
ness. In this study, we compared the effects of PH, and POCI, 
diffusion sources on recombination lifetimes and emitter saturation 
currents. We also examined the relative costs associated with 
each, including material, capital and safety costs. We found that 





while both sources can produce a higher yield in this regard. Be- 
cause the safety concerns regarding PH3 can be addressed in a 
cost-effective manner, it has a cost advantage over POCi, when 
used for mass production. 23 refs., 3 figs., 3 tabs. 


34264 (SAND-89-2516C) Crystalline photovoltaic cell re- 
search, status, and future direction. Hasti, D.E.; King, D.L.; 
McBrayer, J.D. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 10p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC04-76DP00789. (CONF-900542-5: 21. 
Institute for Electrical and Electronics Engineers photovoltaic spe- 
cialists conference, Kissimmee, FL (USA), 21-25 May 1990). Order 
Number DE90011478. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Sandia National Laboratories has overall DOE PV Program re- 
sponsibility for research and development of one-sun crystalline 
silicon and concentrator cell technology for both crystalline silicon 
and Ill-V materials. The goal of this research is to establish the 
technology base from which US industry can choose options for 
commercialization. This research is accomplished through a combi- 
nation of university, industry, and national laboratory efforts. The 
Photovoltaic Device Fabrication Laboratory (PDFL) and the Photo- 
voltaic Device Measurements Laboratory (PDML) are both 
operated as part of this effort. The PDFL provides continuity for cell 
processing research and an essential technology transfer link 
between universities and industry. Cell measurements and perfor- 
mance analysis are conducted in the PDML. Cell modeling and 
studies of basic cell physics are also important aspects of this re- 
search. In this paper the status of crystalline cell research is 
reviewed, recent results are presented, and future research direc- 
tions are outlined. Future directions include an initiative to develop 
reliable, high-efficiency, cost effective concentrator cells in US in- 
dustry. Collaborative research into production engineering will be 
an important aspect of this concentrator initiative. Production ori- 
ented research in cooperation with the US one-sun crystalline 
silicon industry will also be the future direction of the one-sun crys- 
talline cell project. 30 refs. 


34265 (SERI/TP-—211-3655) Structural and electronic stud- 
jes of a:Si Ge:H alloys: Annual subcontract report, September 
1, 1988—June 30, 1989. Paul, W. (Harvard Univ., Cambridge, MA 
(USA)). Solar Energy Research Inst., Golden, CO (USA); Harvard 
Univ., Cambridge, MA (USA). Feb 1990. 159p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC02- 
83CH10093. Order Number DE90000313. Available from NTIS, PC 
A08/MF A01 - OSTI; GPO Dep. 

This report describes a research program to investigate hydro- 
genated amorphous silicon-germanium alloys (a-Sil-xGex:H) for 
solar-cell applications. Specifically, studies were carried out to de- 
termine why these low-band-gap alloys exhibit photo-electronic 
properties inferior to those of hydrogenated amorphous silicon (a- 
Si:H). Two contributors to this phenomenon were established: (1) 
An amorphous semiconductor of smaller band gap than a-Si:H, but 
possessing tails to the conduction band and valence band densi- 
ties of states of the same extent as in a-Si:H, and also possessing 
at least the same density of defect-related states, was bound to 
have shorter electron and hole lifetimes. (2) The structure of alloy 
films (whether with smaller or larger band gaps than that of a a- 
Si:H), exhibited considerable inhomogeneity; this led to an even 
greater reduction in the quantum-efficiency mobility lifetime prod- 
uct. The extensive studies confirmed that a-Ge:H is much poorer 
than a-Si:H from a photoelectronic standpoint. 


34266 (SERI/TP-211-3678) SERI [Solar Energy Research 
Institute] photovoltaic subcontract reports: 1989 abstracts and 
document control information, March 1, 1987-February 29, 
1988. Guha, S. Solar Energy Research Inst., Golden, CO (USA). 
Apr 1990. 55p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract ACO2-83CH10093. Order Number 
DE90000336. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

This report contains the document control information and ab- 
stracts for SERI Photovoltaic (PV) Program Branch publications 
resulting from SERI's subcontracted PV research. The information 
is presented for reports published and distributed during fiscal year 
(FY) 1989. In the past, copies of the subcontractor reports were 
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distributed to a broad spectrum of researchers in the field of photo- 
voltaics at a considerable cost to the program. In an attempt to 
reduce costs and ensure that all researchers receive those current 
publications that are of specific interest to them, this report will out- 
line these publications, organized by technology, on a regular basis. 
Subsequent reports are expected to be distributed quarterly. A list 
of additional publications and sources is included herein to provide 
the photovoltaic community with other sources of information. 


34267 (SERI/TP-211-3747) Diagnostics of glow discharges 
used to produce hydrogenated amorphous silicon films: An- 
nual subcontract report, December 1, 1988—-November 30, 
1989. Gallagher, A. (National Inst. of Standards and Technology, 
Boulder, CO (USA)); Doughty, D.A; Doyle, J. Solar Energy Re- 
search Inst., Golden, CO (USA). May 1990. 40p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC02-83CH10093. Order Number DE90000329. Available from 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 

Several characteristics of the film-producing radicals have been 
measured in discharges used to produce hydrogenated amorphous 
silicon and germane films. Specifically, their surface reaction prob- 
ability (8) and spatial distribution n(x) between the discharge 
electrodes have been measured. This has been combined with 


‘previous information and models to improve understanding of the 


causes of deposition and film quality. In this report this is done by 
summarizing the results of our 10 years of research on this topic, 
combined with relevant results from other laboratories. This 
includes production and deposition mechanisms for the primary de- 
positing species, as well as causes of film quality variations. 47 
refs. 


34268 (SERI/TP-213-3712) Photovoltaic Measurements 
and Performance Branch annual report, FY 1989. Asher, S.E.; 
Dippo, P. (eds.). Solar Energy Research Inst., Golden, CO (USA). 
May 1990. 214p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract AC02-83CH10093. Order Number 
DE90000324. Available from NTIS, PC A10/MF A01 - OSTI; GPO 


The Photovoltaic (PV) Measurements and Performance Branch 
of the Solar Energy Research Institute (SERI) provides comprehen- 


sive PV materials, device and component characterization, 
measurement, fabrication, and modeling research and support for 
the international PV research community in the context of the US 
Department of Energy’s PV Research Program goals. This report 
summarizes the progress of the Branch from 1 January 1989 
through 31 January 1990. The seven technical sections present a 
succinct overview of the capabilities and accomplishments of each 
group in the Branch. The Branch is comprised of the following 
groups; Surface and Interface Analysis, Materials Characterization, 
Device Development, Electro-Optical Characterization, Cell Perfor- 
mance, Advanced Module Testing and Performance, and Surface 
and Interface Modification and Stability. The report highlights the 
main research projects completed in FY 1989 including measure- 
ments and tests of PV materials, cells, submodules and modules. 
The report contains a comprehensive bibliography of the more than 
80 branch-originated journal and conference publications which 
were authored in collaboration with, or in support of, approximately 
130 university, industrial, government, and in-house research 
groups. 88 refs., 105 figs., 14 tabs. 


34269 (STEV-NYEL-90-2) Photochemistry GU. Final 
Holmstroem, B. (Goeteborg Univ., Goeteborg (SE). Dept. of Physi- 
cal Chemistry). Statens Energiverk, Stockholm (Sweden). 1990. 
55p. (In Swedish, English). Project STEV-411-508. Order Number 
DE90796227. Available from NTIS (US Sales Only), PC A04/MF 
A014. 

GU=Gothenburg University. 

This report summarizes a project on ‘photo(electro)chemical con- 
version and storage of solar energy’ which has been going on in 
several stages since 1980, with its roots going back to 1977. The 
project consisted of two parts: * 'to follow and assess the interna- 
tional development in the area of photo(electro)chemical 
conversion and storage of solar energy’ and * ’to carry on research 
assuring adequate competence in that field’. The first part of the 
mandate resulted in several reports, some of which were published 
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in English and aiming at an international audience. Some conclu- 
sions are * that photoelectrochemical processes are considerably 
more promising than pure photochemical processes, and * that, at 
the present oil prices and the present tolerance against the envi- 
ronmental effects of fossil fuels, solar energy research (including 
photoelectrochemical conversion techniques) should be directed 
towards fundamental research providing good foundations for prac- 
tical applications at a time when these conditions no longer apply. 
The second part of our activities was concentrated on narrow 
bandgap (covalent) semiconductors, especially detailed studies of 
reactions taking place at the semiconductor/electrolyte interface 
and with the aim to understand, and perhaps to control, photocor- 
rosion. The results have been described in a number of papers 
published in international scientific journals. The work has been di- 
rected towards narrow bandgap materials of the 3-5 type, including 
materials in the Ga(As,P) series which are not commericially 
available. Special attention was given to extending the range of ex- 
perimental techniques, including an instrumentation for 'Laser Spot 
Scanning’, which allows laterally resolved studies of several PEC 
parameters. (13 refs.). 


34270 ~=Progress in thin flim solar photovoltaic technologies. 
Ullal, H.S. (Solar Energy Research Inst., Golden, CO (USA)); 
Zweibel, K. pp. 1 of Proceedings of the 9th Miami international 
congress on energy and environment. Volume 1-2 (Abstracts). 
Veziroglu, T.N. Univ. of Miami, College of Engineering, Coral 
Gables, FL (USA) (1989). (CONF-891210—: 9. Miami international 
congress on energy and environment, Miami Beach, FL (USA), 11- 
13 Dec 1989). 

Rapid progress has been made in at least three thin film solar 
photovoltaic technologies; namely, amorphous silicon, copper in- 
dium diselenide and cadmium telluride in terms of efficiency, 
long-term outdoor reliability, and lower manufacturing cost. Ad- 
vances in the amorphous silicon technology include a 13.3% 
(active area) multijunction cell fabricated by Energy Conversion De- 
vices, a 9.1% efficient semi-transparent square-foot module made 
by ARCO Solar and an 8.4% efficient multijunction square-foot 
module by Energy Conversion Devices; and a very large—2.5 ft by 
5 ft-prototype module made by Chronar. The latter has been espe- 
cially aggressive in marketing their amorphous silicon consumer 
products and has opened new and promising markets for thin film 
photovoltaics. In the case of the cadmium telluride technology, two 
major improvements have occurred. Photon Energy has fabricated 
a 7.3% efficient square-foot CdTe module (a world record) as well 
as a prototype four-square-feet production module. Progress has 
also been made on the contact stability issue that has been a pre- 
vious problem with the technology. This paper discusses the 
development of solar cells with a novel structure that avoids a 
metal/CdTe interface to a world record efficiency of 11% for this 
thin film material. These devices tested indoor under control condi- 
tions were stable for over 3000 hours. SERI has begun initial 
outdoor testing of encapsulated photon energy submodules, and 
there has been no degradation after 2 months. 


34271 High-efficlency GaAs solar cells grown by molecular- 
beam epitaxy. Melloch, M.R. (School of Electrical Engineering, 
Purdue University, West Lafayette, Indiana 47907 (USA)); Tobin, 
S.P.; Stellwag, T.B.; Bajgar, C.; Keshavarzi, A. Journal of Vacuum 
Science and Technology, B: Microelectronics Processing and Phe- 
nomena (USA), 8(2): 379-383 (Mar 1990). Contract XL-5-05018-1. 

Previously, solar cells fabricated from molecular-beam epitaxu- 
ally (MBE)-grown material have been inferior in performance to 
those fabricated from metalorganic chemical vapor deposited 
(MOCVD) material. We have obtained 1-sun air mass (AM) 1.5 effi- 
ciencies of 23.8% for 0.25 cm* GaAs solar cells fabricated on 
MBE-grown material. This is the first solar cell fabricated on MBE 
material which is of comparable performance to solar cells fabri- 
cated on MOCVD material. Details of the MBE system preparation 
and film growth procedure along with a detailed evaluation of the 
solar cells will be presented. 


34272 Pathways of the rise and decay of the M photointer- 
mediate(s) of bacteriorhodopsin. Varo, G. (Univ. of California, 
Irvine (USA)); Lanyi, J.K. Biochemistry (USA), 29(9): 2241-2250 
(6 Mar 1990). 
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The photocycle of bacteriorhodopsin (BR) was studied at alkaline 
pH with a gated multichannel analyzer, in order to understand the 
origins of kinetic complexities in the rise and decay of the M inter- 
mediate. The results indicate that the biphasic rise and decay 
kinetics are unrelated to a photoreaction of the N intermediate of 
the BR photocycle, proposed earlier by others. Rather, under con- 
ditions where N did not accumulate in appreciable amounts (high 
pH, low salt concentration), they were accounted for by 
conventional kinetic schemes. These contained reversible intercon- 
versions, either M «+ N in one of two parallel photocycles or L + 
M as well as M + N in a single photocycle. Monomeric BR also 
showed these kinetic complications. Conditions were then created 
where N accumulated in a photo steady state (high pH, high salt 
concentration, background illumination). The apparent increase in 
the proportion of the slow M decay component by the background 
illumination could be quantitatively accounted for with the single 
photocycle model, by the mixing of the relaxation of the back- 
ground light induced photo steady state with the inherent kinetics 
of the photocycle. Postulating a new M intermediate which is pro- 
duced by the photoreaction of N was neither necessary nor 
warranted by the data. The difference spectra suggested instead 
that absorption of light by N generates only one intermediate, ob- 
servable between 100 ns and 1 ms, which absorbs near 610 nm. 
Thus, the photoreaction of N resembles in some respects that of 
BR containing 13-cis-retinal. 


34273 =Stability of multijunction a-Si:H-based solar cells. 
Bennett, M.S. (Solarex Corporation, 826 Newtown-Yardley Road, 
Newtown, Pennsylvania 18940 (USA)); Rajan, K. Journal of Applied 
Physics (USA), 67(9): 4161-4166 (1 May 1990). ZB-7-06003-2. 

It is demonstrated that multijunction a-Si:H-based solar cells are 
more stable than their single-junction counterparts and that the sta- 
bility improves as the number of junctions increases. It is further 
shown that the rate of degradation of multijunction devices can be 
explained in terms of the rates of degradation of their individual / 
layers. It is thus possible to predict the amount of photodegrada- 
tion of multijunction devices after prolonged light soaking, knowing 
only the rates of degradation of single-junction cells in terms of the 
Hayer thicknesses and the intensity of the illumination to which 
they are exposed. 
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34274 (ESA-SP-294-VOL-1, pp. 133-136) Challenges for fu- 
ture space power systems. Brandhorst, H.W. Jr. European Space 
Agency, 75 - Paris (France). Aug 1989. (ETN-90-96194;CONF- 
8910243-: European space power conference, Madrid (Spain), 2-6 
Oct 1989). In European Space Power, volume 1. Available from 
NTIS, PC A19/MF AOS. 

Forecasts of space power needs are presented. The needs fall 
into three broad categories: survival, self-sufficiency, and industrial- 
ization. The cost of delivering payloads to orbital locations and 
from Low Earth Orbit (LEO) to Mars are determined. Future launch 
cost reductions are predicted. From these projections the perfor- 
mances necessary for future solar and nuclear space power 
options are identified. The availability of plentiful cost effective elec- 
tric power and of low cost access to space are identified as crucial 
factors in the future extension of human presence in space. 


34275 (SAND-89-2571C) Performance of a self-aligning so- 
lar array tracking controller. Maish, A.B. Sandia National Labs., 
Albuquerque, NM (USA). [1990]. 7p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract AC04-76DP00789. 
(CONF-900542-2: 21. Institute for Electrical and Electronics Engi- 
neers photovoltaic specialists conference, Kissimmee, FL (USA), 
21-25 May 1990). Order Number DE90011184. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Sandia’s advanced SolarTrak control system provides sun track- 
ing, night and emergency stow, communication, and manual drive 
control functions for one- and two-axis solar trackers in a low-cost, 
user-friendly package. This paper describes the hardware design 
features and sophisticated control algorithms, such as a 6-degree 
self-alignment routine and a self-adjusting motor actuation time, 





that enhance SolarTrak’s pointing accuracy and system reliability 
while at the same time reducing operation and maintenance 
requirements. Performance measurements taken on operating sys- 
tems over the past year show full-day pointing accuracies better 
than +0.1° have been achieved. Sandia plans to provide non- 
exclusive licenses for the technology. 2 refs., 10 figs. 


34276 (SAND-90-1300C) Performance of battery charge 
controllers: An interim test report. Bower, W.|. (Sandia National 
Labs., Albuquerque, NM (USA)); Dunlop, J.P.; Maytrott, C.W. San- 
dia National Labs., Albuquerque, NM (USA). [1990]. 24p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC04-76DP00789. (CONF-900542-3: 21. Institute for 
Electrical and Electronics Engineers photovoltaic specialists confer- 
ence, Kissimmee, FL (USA), 21-25 May 1990). Order Number 
DE90011413. Available from NTIS, PC A03/MF A01 - OSTI. 

The performance of battery charge controllers and their effects 
on the system are a critical concern for stand-alone photovoltaic 
systems with battery storage. Many types of charge controllers are 
being marketed today, and designers need to understand more 
about their performance and compatibility with different kinds of 
batteries and systems. This paper describes the evaluations and 
selected interim test results from eight different models of small 
(approx. 10 amps) charge controllers. They are being subjected to 
a comprehensive test program including thorough electrical charac- 
terizations at selected temperatures, photovoltaic inputs and load 
levels. After electrical characterizations, the charge controllers are 
divided into concurrent evaluation paths. One path consists of side- 
by-side operational systems tests in which the charge controllers 
are installed in identical stand-alone PV systems. The other path 
consists of continuous environmental and electrical cycling in which 
the controllers are subjected to programmed electrical inputs, tem- 
peratures, and relative humidities. Recharacterizations of all 
controllers are addition, selected custom tests are performed on 
identical models to determine response to transients, installation is- 
sues and system compatibilities. The data presented here include 
measured electrical characteristics of the controllers, temperature 
effects, operational performance, and interface measurements at 
the array, battery and load. 8 refs., 9 figs., 4 tabs. 
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Refer also to citation(s) 34647, 34661, 34680, 34695, 34747, 
34800, 34802, 35088 


34277 (CONF-870811-—Vol.2, pp. 263-272) A market test of 
solar and heat pump water heaters: Promotion vs incentives. 
Major, M.P. (Columbia Information Systems, Portland, OR (USA)); 
Cody, B. Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 2, August 20 and 21 
sessions. Order Number DE90010891. Available from NTIS, PC 
A21/MF A01. 

This paper discusses the evaluation of the Solar and Heat Pump 
Water Heater Test and considers the effectiveness of advertising 
compared to cash incentives in promoting these technologies. The 
evaluation technique involves an impact evaluation focusing on unit 
sales and sales inquiries as well as a process evaluation of utility 
activities and the retail dealer network. The key result is that both 
incentive and promotion have a positive effect on sales but incen- 
tive has the more significant impact. There is an interaction effect 
between incentives and promotion, so that considerably more activ- 
ity has occurred where both incentives and promotion are used 
together. Additionally, the evaluation provides insight into the mar- 
keting of new consumer technologies. 4 refs., 1 fig., 1 tab. 
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34278 Solar building architecture. Solar heat technologies: 
Fundamentals and applications, Volume 9. Anderson, B. (ed.). 
375p. The MIT Press, Cambridge, MA (1990). Sponsored by U.S. 
DOE Conservation & Renewable Energy. 

The functions of buildings have evolved over centuries to meet 
the changing needs of society. At one time, buildings needed only 
to keep weather and enemies out. Today, they usually perform 
dozens of functions. With the advent of concern about energy 
resources in the 1970s, substantial research advanced the perfor- 
mance of a major set of these functions. The functions of buildings 
now include the utilization of the solar energy that strikes the exte- 
rior of buildings, use of other naturally occurring energy phenomena 
(such as sky radiational cooling and daylighting), and more efficient 
use of energy. To design buildings that perform these functions as 
economically and as effectively as possible requires professional 
building design and engineering. This involves the careful integra- 
tion of energy components, subcomponents, and systems with 
architectural techniques that perform the above set of functions in 
a way that best satisfies the program needs of the building and 
recognizes the myriad of other considerations that determine the 
final design. The volume recognizes that most solar research fo- 
cuses on solar energy components and systems as though they 
were “furnaces” or “air conditioning systems.” Just as conventional 
furnaces and air conditioners (HVAC systems) are integrated into 
buildings and have repercussions on their design, solar energy ap- 
plications also affect the way buildings and groups of buildings are 
planned, designed, and engineered. 330 refs., 140 figs., 10 tabs. 


34279 (DOE/SF/15894—-T1) Simulation and analysis of high 
efficiency absorption systems for solar cooling: Phase 2, Fi- 
nal report. Shavit, A. (Technion-lsrael Inst. of Tech., Haifa (Israel). 
Faculty of Mechanical Engineering); Haim, |.; Borde, |.; Jelinek, M. 
Technion-lsrael Inst. of Tech., Haifa (Israel). Faculty of Mechanical 
Engineering. 31 May 1989. 69p. Sponsored by U.S. DOE Conser- 
vation & Renewable Energy. DOE Contract GI03-85SF15894. 
Order Number DE90010964. Available from NTIS, PC A04/MF A01 
- OSTI; GPO Dep. 

A flexible modular computer code was developed for simulation 
of absorption systems. The code is capable to investigate, on a 
comparable basis, various cycles configurations with a variety of 
working fluids. In Phase 1 of the program, two open cycle absorp- 
tion systems for solar energy were successfully simulated. 
Modifications which were applied to the code in Phase 2, allowed 
the analysis of systems with volatile absorbents, as used in ad- 
vanced, high COP, absorption systems such as the GAX cycle. 
Ammonia-water database was developed into equation form and 
introduced to the code. That eliminated discontinuities in evaluating 
differentials used in the solver. Properties calculated with these 
equations fit well the tabulated data. This and other modifications 
allowed to model absorption cycles using ammonia-water. Single 
effect cycles converged in most ranges. Direct analysis of the code 
to advanced cycles, such as GAX, still encountered some conver- 
gence problems. It was, however, possible to analyze the GAX 
cycle in groups. The results show that high COP’s are obtainable 
and are compatible with those reached by LBL. The properties of 
two additional pairs, that were developed in BG Univ., are re- 
ported. 27 refs., 13 figs., 13 tabs. 


34280 Economic methods. Ruegg, R.T. (National Inst. of Stan- 
dards and Technology, Gaithersburg, MD (USA)); Short, W. pp. 
18-83 of Economic analysis of solar thermal energy systems. West, 
R.E.; Kreith, F. The MIT Press, Cambridge, MA (USA) (1988). 

This chapter covers the principal methods of economic evalua- 
tion that have been applied to solar thermal technologies; outlines 
major post-1972 developments, adaptations, and applications of 
economic methods to evaluating solar thermal technologies; and 
illustrates applications of these methods to solar thermal technolo- 
gies through selected case studies from the literature. 
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34281 (SAND-89-2454C) Photovoltaic concentrator tech- 
nology development. Boes, E.C. Sandia National Labs., 
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Albuquerque, NM (USA). [1990]. 8p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract AC04-76DP00789. 
(CONF-900542-6: 21. Institute for Electrical and Electronics Engi- 
neers photovoltaic specialists conference, Kissimmee, FL (USA), 
21-25 May 1990). Order Number DE90011479. Available from 
NTIS, PC A02/MF A01 - OSTI. 

This paper summarizes the progress that has been made in the 
past 18 months in the area of photovoltaic concentrator technology 
development. A brief description of the status of two new 
photovoltaic concentrator power systems, the 300 kW ENTECH- 
3M-Austin system, and the single-pedestal Alpha Solarco system is 
given. Considerable progress in the area of photovoltaic concentra- 
tor module development is reported. The paper emphasizers those 
module development activities that have resulted in significantly 
higher conversion efficiencies or new module design concepts. The 
paper includes a brief discussion of the major gains in concentrator 
cell efficiencies, especially the increased efficiencies for multijunc- 
tion cells, and their implications for the technology. Also, discussed 
are the most significant recent developments for PV concentrator 
components, including refractive secondary optical elements and a 
self-contained, electronic, array-tracking controller. Finally, the pa- 
per includes a discussion of the outlook for markets and sales for 
photovoltaic concentrators and a brief description of a new pro- 
gram in the United States, the Photovoltaic Concentrator Initiative. 
12 refs., 4 figs. 


34282 (SAND-89-2501C) The photovoltaic concentrator ini- 
tiative. Chamberlin, J.L.; King, D.L. Sandia National Labs., 
Albuquerque, NM (USA). [1989]. 6p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract AC04-76DP00789. 
(CONF-900542-7: 21. Institute for Electrical and Electronics Engi- 
neers photovoltaic specialists conference, Kissimmee, FL (USA), 
21-25 May 1990). Order Number DE90011228. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Recognizing the recent improvements in concentrator cell 
efficiencies and progress in low-cost module designs, the US De- 
partment of Energy has authorized Sandia National Laboratories to 
implement and administer the Photovoltaic Concentrator initiative, 
a program to accelerate the advent of a self-sustaining industry ca- 
pable of providing cost-effective photovoltaic concentrating-collector 
power systems. Toward this goal, competitively placed, multiyear 
developmental efforts will be established with companies commit- 
ted to the commercialization of the resulting technologies in the 
Initiative’s two major areas: concentrator-cell and concentrating- 
collector development. Since Sandia has unique capabilities in both 
of these areas, cooperative developmental efforts are planned. The 
features of the Initiative and the progress to date toward satisfying 
its purpose are given. 28 refs., 1 tab. 


34283 (SAND-90-1524C) Sandia’s CONCEPT-90 photo- 
voltaic concentrator module. Chiang, C.J.; Quintana, M.A. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 5p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC04-76DP00789. (CONF-900542-9: 21. Institute for 
Electrical and Electronics Engineers photovoltaic specialists confer- 
ence, Kissimmee, FL (USA), 21-25 May 1990). Order Number 
DE90012243. Available from NTIS, PC A02/MF A01 - OSTI. 

Sandia's CONCEPT-90 module represents a new type of point- 
focus photovoltaic concentrator module designed for improved 
safety, reliability, and performance, and for ease of component fab- 
rication and module assembly. These improvements will combine 
to decrease the cost of electricity produced by this type of concen- 
trator module. Unique features of the CONCEPT-90 module 
include encapsulated cell assemblies, simple flat components, and 
integral use of plastics. The first prototype of this module has been 
made using back-contact silicon concentrator cells and refractive 
secondary optical elements. This paper describes our approach 
and the first prototype module, including results from outdoor tests. 
6 refs., 5 figs. 
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34284 (EGG-M-90155) The Geopressured-Geothermal Re- 
source, research and use. Negus-de Wys, J. EG and G Idaho, 
inc., Idaho Falls, ID (USA). [1990]. 9p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract ACO07- 
761D01570. (CONF-9004131-—2: The national energy strategy—the 
role of geothermal technology development, San Francisco, CA 
(USA), 18-20 Apr 1990). Order Number DE90010944. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Geopressured-Geothermal Resource has an estimated ac- 
cessible resource base of 5700 quads of gas and 11,000 quads of 
thermal energy in the onshore Texas and Louisiana Gulf Coast 
area alone. After 15 years the program is now beginning a transi- 
tion to commercialization. The program presently has three 
geopressured- geothermal wells in Texas and Louisiana. Support- 
ing research in the Geopressured Program includes research on 
rock mechanics, logging, geologic studies, reservoir modeling, and 
co-location of brine and heavy oil, environmental monitoring, geo- 
logic studies, hydrocarbons associated with the geopressured 
brines and development of a pH monitor for harsh environments, 
research support in prediction of reservoir behavior, thermal en- 
hanced oil recovery, direct use, hydraulic and thermal conversion, 
and use of supercritical processes and pyrolysis in detoxification. 
The on-going research and well operations are preparing the way 
to commercialization of the Geopressured-Geothermal Resource is 
covered in this report. 12 refs., 8 figs., 1 tab. 


1502 Geology and Hydrology of Geothermal Sys- 
tems 


34285 (AD-A-218651/8/XAB) Fluid flow and sound genera- 
tion at hydrothermal vent fields. Doctoral thesis. Little, S.A. 
Woods Hole Oceanographic Institution, MA (USA). Apr 1988. 156p. 
(WHOI-88-21). Available from NTIS, PC A08/MF A01. 

Several experiments in this thesis examine methods to measure 
and monitor fluid flow from hydrothermal vent fields. Simultaneous 
velocity temperature, and conductivity data were collected in the 
convective flow emanating from a hydrothermal vent field located 
on the East Pacific rise. The horizontal profiles obtained indicate 
that the flow field approaches an ideal plume in the temperature 
and velocity distribution. Such parameters as total heat flow and 
maximum plume height can be estimated using either the velocity 
or the temperature information. The results of these independent 
calculations are in close agreement, yielding a total heat capacity 
and volume changes slightly alter the calculations applied to obtain 
these values. In Guaymas Basin, a twelve day time series of tem- 
perature data was collected from a point three centimeters above a 
diffuse hydrothermal flow area. Using concurrent tidal gauge data 
from the town of Guaymas it is shown that the effects of tidal cur- 
rents can be strong enough to dominate the time variability of a 
temperature signal at a fixed point in hydrothermal flow and are a 
plausible explanation for the variations seen in the Guaymas Basin 
temperature data. The increase in power due to convected flow 
inhomogeneities, however, was lower in the near field than ex- 
pected. Indirect evidence of hydrothermal sound fields showing 
anomalous high power and low frequency noise associated with 
vents is due to processes other than jet noise. 


34286 (DOE/ER/14074—1) HRTEM/AEM study of trace metal 
behavior, sheet silicate reactions, and fluid/solid mass bal- 
ances in porphyry copper hydrothermal systems: Progress 
report, September 1, 1989—August 31, 1990. Veblen, D.R.; Ilton, 
E.S. Johns Hopkins Univ., Baltimore, MD (USA). Dept. of Earth 
and Planetary Sciences. Apr 1989. 33p. Sponsored by U.S. DOE 
Energy Research. DOE Contract FG02-89ER14074. Order Number 
DE90011447. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Transmission electron microscopy has been used to investigate 
copper (Cu) incorporation into silicates and alteration reactions in 





porphyry copper deposits. High Cu in biotites results from submi- 
croscopic inclusions of native Cu. The incorporation of Cu in 
low-temperature alteration lamellae suggests that Cu enrichment 
occurs during weathering, rather than during the hydrothermal 
event. Drill core from Cyprus Casa Grande, Arizona, shows sys- 
tematic variation of Cu in sheet silicates as a function of depth in 
the weathering column. The aims of the present project are to ap- 
ply the powerful techniques of transmission electron microscopy 
(TEM), high-resolution TEM (HRTEM), and analytical electron mi- 
croscopy (AEM) to understanding the geochemical processes in 
porphyry copper systems at the near-atomic scale. Our primary 
goals are to characterize the structural state of anomalously high 
Cu in silicates, determine the timing and conditions of Cu enrich- 
ment in silicates such as biotite, and use these data to suggest 
how base metals are released and subsequently immobilized under 
hydrothermal or weathering conditions; and to determine the sub- 
microscopic, atomic-level reaction mechanisms responsible for 
silicate alteration in porphyry-copper hydrothermal systems, which 
will allow us to determine reaction stoichiometries and hence mass 
balances between minerals and hydrothermal fluid. 19 refs., 7 figs., 
3 tabs. 
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34287 (DOE/ID/12693—6) Tracer dye transport from a well 
fitted with a downhole heat exchanger, Klamath Falls, Oregon: 
Final report. Dunstall, M.G. Oregon Inst. of Tech., Klamath Falls, 
OR (USA). Feb 1990. 58p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract FG07-87ID12693. Order 
Number DE90012156. Available from NTIS, PC AO4/MF A0O1 - 
OSTI; GPO Dep. 

Low or medium temperature geothermal resources are often 
used for space and domestic hot water heating. If the resource is 
located at reasonably shallow depths and adjacent to a major pop- 
ulation centre large amounts of relatively cheap, clean heat can be 
provided. Geothermal fluid is often brought to the surface, either 
under natural artesian pressure or by pumping, to be used in sur- 
face heat exchangers (SHEs). This method generally requires a 
second well for disposal of the cooled fluid and a substantial capi- 
tal outlay for pumps and heat exchangers. Large amounts of heat 
can be extracted from just one or two wells using surface heat ex- 
changers and the method can prove very cost effective in areas 
with a high density of energy intensive users. For smaller heat 
loads surface heat exchangers can become expensive and in 
many instances a downhole heat exchanger (DHE) installed di- 
rectly in the well bore is capable of supplying cheap heat to a 
smaller number of users. This report first describes the methods 
used to carry out the series of dye tests, from well selection to in- 
jection of the dye samples. It then discusses the results of these 
tests in terms of how much dye was recovered, where it was re- 
covered from and how long it took to arrive. The results of the 
concurrent temperature monitoring work and DHE heat output per- 
formance are also presented. Some recommendations are made 
for any future testing. 13 refs., 42 figs. 


34288 (LA-UR-90-1896) HDR [Hot Dry Rock] technology 
transfer activities in the Clear Lake Area, California. Burns, K.; 
Potter, R. Los Alamos National Lab., NM (USA). [1990]. 10p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract W-7405-ENG-36. (CONF-9004131-—3: The national energy 
strategy—the role of geothermal technology development, San Fran- 
cisco, CA (USA), 18-20 Apr 1990). Order Number DE90011993. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

A large Hot Dry Rock resource has been recognized in northern 
California. It underlies the region extending NE of The Geysers to 
N of the City of Clearlake. The long-range productive potential is 
thousands of megawatts. The geothermal resource is heteroge- 
neous. There are two mechanisms of heat flow occurring together. 
One is fluid transport, up natural zones of permeability, to outflows 
as surface springs. The other is conductive heat flow through im- 
permeable rock. The temperature isotherms are thought to be 
nearly level surfaces, for example, the 300°C isotherm is at about 
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8000 ft depth, with “spikes” or “ridges” occurring around narrow 
zones of fluid flow. While there is accessible heat at shallow depth 
in the naturally permeable rocks, the really substantial resource is 
in the impermeable rock. This is the HDR resource. The potential 
reservoir rocks are Franciscan greywackes and greenstones. 
Recorded drilling problems appear to be mainly due to intersection 
with serpentinites or to the effects of stimulation, so are potentially 
avoidable. Greywacke is favoured as a reservoir rock, and is ex- 
pected to fail by brittle fracture. The water shortages in Northern 
California appear to be surmountable. Leakoff rates are expected 
to be low. Sewerage water may be available for fill and makeup. 
There is a possibility of combining HDR heat power production with 
sewerage disposal. To establish the first HDR producer in Northern 
California offers challenges in technology transfer. Two significant 
challenges will be creation of dispersed permeability in a 
greywacke reservoir, and pressure management in the vicinity of 
naturally permeable zones. A successful demonstration of HDR 
production technology will improve the long-term prospects for the 
geothermal power industry in California. 29 refs., 20 figs., 4 tabs. 
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34289 (LA-UR-90-1889) Using HDR [Hot Dry Rock] tech- 
nology to recharge The Geysers. Brown, D.W.; Robinson, B.A. 
Los Alamos National Lab., NM (USA). [1990]. 5p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
W-7405-ENG-36. (CONF-9004131-4: The national energy 
strategy-the role of geothermal technology development, San 
Francisco, CA (USA), 18-20 Apr 1990). Order Number 
DE90011994. Available from NTIS, PC A02/MF A011 - OSTI. 

The main reason for the productivity decline at The Geysers 
geothermal field is obvious: more fluid is being withdrawn from the 
reservoir than is being returned by reinjection and natural recharge. 
However, there is another factor that may be contributing to this 
decline — the method of reinjection. By reinjecting cold condensate 
directly into the steam dome as is the current practice, the very 
large pressure difference between the injected condensate and the 
underpressured reservoir guarantees that the reinjected fluid will 
fall rapidly to the bottom of the reservoir, with very little residence 
time for heat transfer. This point is very important since the vast 
majority of the heat contained in The Geysers geothermal field is 
stored in the hot rock comprising the reservoir. 10 refs., 4 figs. 
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34280 In situ deformation of micas: A _ high-voltage 
electron-microscope study. Meike, A. (Lawrence Berkeley Lab., 
CA (USA)). American Mineralogist (USA), 74(7-8): 780-796 (Jul- 
Aug 1989). DOE Contract AC03-76SF00098. 

Muscovite (2M,) and biotite (1M) were sheared in situ at room 
temperature in a 1,500-kV transmission electron microscope. The 
resultant activation of dislocations represents the first success of 
such an experiment in a rock-forming mineral. Only basal slip was 
activated in either mica, but the dislocations could be distinguished 
on micromechanical grounds that may be related to a macroscopic 
difference in ductility. Invariably, dislocations in the muscovite 
specimens activated with greater difficulty, despite the greater 
abundance of precipitates in the biotite specimens. Muscovite 
basal dislocations were long and roughly linear, oriented along 
[100] or [110]. They activated in short steps that advanced parallel 
to the dislocation line, a manner typical of screw dislocations. In 
contrast, biotite basal dislocations were curvilinear and advanced 
perpendicular to the dislocation line in bowed segments, character- 
istic of edge dislocations. The division of dislocation lines, often 
separated by areas of either reversed contrast or moire fringes, 
was interpreted as dislocation dissociation. Dissociation appeared 
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to facilitate obstacle circumvention in biotite. The proposed expla- 
nation for the micromechanical differences is based on the 
distribution of Peieris potential energy in the basal glide plane and 
other energy-minimization arguments. The agreement between the 
proposed model and observation suggests that the micromechani- 
cal difference is structurally determined by the octahedral layer. 
The proposed Peierls stress control of dislocation activity could be 
evaluated from natural evidence, based on an expected inverse 
relationship between the magnitude of the micromechanical differ- 
ences and temperature. 


34291 OH substitution in garnets: X-ray and neutron 
diffraction, infrared, and tric-modeling studies. Lager, 
G.A. (Univ. of Louisville, KY (USA)); Armbruster, T.; Rotella, F.J.; 
Rossman, G.R. American Mineralogist (USA), 74(7-8): 840-851 
(Jul-Aug 1989). DOE Contract W-31-109-ENG-38. 

Tetrahedral-site occupations were determined for three titanian 
andradites (San Benito County, California) and a synthetic deuter- 
ated hibschite by using X-ray single-crystal and neutron powder 
data, respectively. Site refinements reveal the presence of tetrahe- 
dral vacancies (4-14%) in all three andradites. Infrared absorption 
spectra measured for the same material used in the X-ray analysis 
indicate structurally bound water (as OH~) in amounts of 0.8 to 5.7 
wt% OH, which is in agreement with water contents derived from 
the refinements. These data confirm that the tetrahedral site is not 
fully occupied and that charge balance can be achieved by the sub- 
stitution (O4H4)*- = (SiO,4)*-. Diffraction maxima in the neutron 
profile for hibschite exhibited small, well-defined shoulders related 
to chemical inhomogeneity. The data were fit using multiphase Ri- 
etveld techniques assuming four phases with slightly different S/D 
ratios. Structural parameters refined for the major phase were con- 
sistent with X-ray refinements of natural hydrogrossulars. The 
deuterium atom was located outside the tetrahedral volume near 
the position reported for the Si-free end-member. Distance-least- 
squares (DLS-76) calculations were used to simulate the effect of 
the (O4H4)*- = (SiO,4)*- substitution on the grossular structure. If 
the tetrahedral d-O distance, calculated from vacancy concentra- 
tion, is weighted heavily in the geometric refinement, 
structural variations in the hydrogrossular series [CagAl(SiO,)s- 
CagAlo(O4H4)3] can be predicted. Application of DLS to other 
garnet structures suggests that mantle garnets (rich in pyrope com- 
ponent) may contain only very limited amounts of water. 
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34292 (ETSU-TID-4060-P5) Severn Barrage project. De- 
talled report - V. 5: Regional studies and legal background. 
UKAEA Harwell Lab. (UK). Energy Technology Div.; Severn Tidal 
Power Group, Sidcup (UK). 1989. vp. Available from The British Li- 
brary Document Supply Centre, Boston Spa, Wetherby, West 
Yorks. LS23 7BQ. Price Pound 20.00. 

Prior to the present programme of work, the effects which a tidal 
power barrage would have on the region, during both construction 
and operation, had not been studied in detail. This volume of the 
Detailed Report therefore represents a significant extension of work 
into these aspects of the Severn Barrage Project. In the Regional 
Study, a number of benefits have been identified, some of which 
may represent net benefits nationally. The economic assessment 
of both regional and national benefits and costs is presented. The 
second part of this volume reports on the work done on the Legal 
Background for the Project. (author). 


1605 Environmental Aspects 
Refer also to citation(s) 34292 


1607 Tidal Power Plants 


34293 (ETSU-TID-4060-P2) Severn Barrage project. De- 
talled report - V. 2: Electrical and mechanical engineering, 
including energy-capture and value. UKAEA Harwell Lab. (UK). 
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Energy Technology Div.; Severn Tidal Power Group, Sidcup (UK). 
1989. vp. Available from The British Library Document Supply Cen- 
tre, Boston Spa, Wetherby, West Yorks. LS23 7BQ. Price Pound 
20.00. 

Second of 5 volume report presented covers energy capture, tur- 
bine generator and auxiliary plant design, turbine generator 
manufacture, and transport, erection and commissioning of the tur- 
bine generator and auxiliary plant. Electrical transmission from 
power pliant to shore, on shore transmission, operation and mainte- 
nance, and cost estimation are discussed. (UK). 


1608 Wave Energy Converters 


34294 (STEV-NYEL-90-3) Wave power CTH. Final report. 
Berggren, L. (Chalmers Univ. of Tech., Goeteborg (SE). Dept. of 
hydraulics); Johansson, M.; Bergdahl, L. Statens Energiverk, 
Stockholm (Sweden). 1990. 20p. (in English, Swedish). Project 
STEV-616-063. Order Number DE90796230. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

CTH: Chalmers University of Technology. 

Wave energy research, carried out at the Dept. of Hydraulics, 
Chalmers University of Technology, during the period 1988.12.01 - 
1989.11.30, is presented. The research has been focused partly on 
a general survey of the international wave energy research during 
the period and partly on a detailed investigation of the hydrody- 
namic properties of wave energy devices consisting of a floating 
buoy connected, via a power take-off mechanism, to a submerged 
plate. Apreliminary paer concerning the detailed study is submitted 
in Appendix 1. Summarizes: Added masses and damping coeffi- 
cients for a wave energy device consisting of a buoy riding in the 
waves and a submerged plate, is presented. Both the buoy and 
the plate are idealised as vertically oriented cylinders. The case 
with an oscillating buoy as well as the case with an oscillating sub- 
merged plate are treated. The coefficients are solved by the 
method of matched eigenfunctions. Numerical results showing the 
plates’ influence on the added mass and damping of the buoy and 
vice versa are presented. 
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34295 (DOE/CH/10093—-65) Wind energy program sum- 
mary: Volume 2, Research summaries, fiscal year 1989. Solar 
Energy Research Inst., Golden, CO (USA). Jan 1990. 51p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-83CH10093. Order Number DE89009480. Available 
from NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 

The Federal Wind Energy Program performs applied research in 
the sciences of wind turbine dynamics and the development of ad- 
vanced components and systems. These efforts have resulted in 
major advancements toward the development and commercializa- 
tion of wind technology as an alternative energy source. At the end 
of 1989, 14,600 wind turbines have demonstrated that commercial 
use of wind energy technology can be a viable source of electric 
power. This publication is one of a series of documents on the Re- 
newable Energy programs sponsored by the US Department of 
Energy. An overview of all the programs is available, entitled Pro- 
grams in Renewable Energy. 62 refs. 


34296 (NEMO-9) The production potential of wind power 
in Finland. Peltola, E. (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). Saehkoetekniikan Laboratorio). Helsinki Univ. of Technol- 
ogy, Espoo (Finland). Mar 1989. 132p. (in Finnish). Order Number 
DE90796157. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

NEMO-research program. 

The production potential of wind power in Finland is estimated 
by mapping and classifying the coastal areas and the archipelago 
of Finland by the terrain and by land use restrictions. Estimates for 
production costs are given based on present cost level of wind 
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turbines. An area of 106 000 km? has been mapped. The classifi- 


cation by terrain was made using topographic maps in scale 1:100 
000. The restrictions of land use were classified according regional 
plans published regional authorities. The production potential was 
calculated for land based and island based wind power plants us- 
ing areas belonging to terrain class 1 (= coastal areas, open farm 
lands) and to land use category with no restrictions. These areas 
have an area of 2000 km?, which is about 2% of the total area in- 
vestigated. The terrain classification was used to describe the wind 
conditions in coastal Finland. The mean wind speed at the height 
of 100 m is 7-8 m/s on off-shore areas near the coast line and on 
a narow strip on shore and 6-7 m/s at the height of 50 m. The 
wind speed declines fast from coast line to inland locations. The 
production potential for land based wind power plants was about 
4.3 TWhva using wind turbines of about 50 m both in hub height 
and in rotor diameter and having rated power of about 1 MW. Pro- 
duction costs of less than 0.50 FIM/kWh were estimated for some 
1.3 TWh/a of this potential. Using large, rated power about 3 MW 
wind turbines, raises the total potential of land based wind turbines 
to about 6 TWh/a. A total potential of 1.5 TWh/a was estimated for 
island based wind turbines, avout + MW, all of the potential falling 
to the production cost categories below 0.50 FIM/kWh. The poten- 
tial for 3 MW machines was about 2 TWhya. Further studies 
including the effects of water depth, distance main grid and ship- 
ping routes should be initiated, if the technology of off-shore wind 
turbines becomes more competitive. 


1704 Economic, Industrial, and Business Aspects 
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34297 (ENEL-440.040/30) EC wind power penetration 
study - ENEL perception. Botta, G.; Invernizzi, A.; Panichelli, S.; 
Salvaderi, L. Ente Nazionale per |’Energia Elettrica, Milan (Italy); 
Ente Nazionale Idrocarburi, Rome (italy). Oct 1988. 10p. (CONF- 
881086-1: Euroforum new energy congress and exhibition, 
Saarbrucken (Germany, F.R.), 24-28 Oct 1988). Order Number 
DE90795378. Available from NTIS (US Sales Only), PC A02. 

Paper presented at Euroforum - New energies congress (Saar- 
brucken, 24-28 Oct 1988). 

Within the framework of a 1987 European Community Study, 
ENEL (italian Electricity Board) carried out preliminary investiga- 
tions concerning availability of wind energy resources in Italy, as 
well as the evaluation of related credits in its possible generation 
systems. For the year 2000 the forecast for ENEL’s energy de- 
mand is at the moment 285 TWh; a maximum possible scenario 
for wind energy penetration foreseen at the moment by the Na- 
tional Energy Plan (PEN) is about 1500 GWh, that is 0,5% of the 
yearly ENEL demand, with an installed capacity of 700-800 MW. 
This paper presents the methodological approach for these evalua- 
tions and shows how wind energy credits depend on the system 
structure and reliability level: no general figures and answers can 
therefore be given for all generating systems. The numerical fig- 
ures presented in the paper are to be taken with caution. On one 
side, many uncertainties still exist on the future ENEL system 
structure; on the other side, other uncertainties still affect the cost 
projection of wind turbines. Moreover, the economic value of the 
‘land occupation’ resources , very high in a densily populated na- 
tion as Italy, was not charge in the wind cost while it can be of 
paramount weight in the decisions. 
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34298 (DOE/BP/22849-1) Induction generator wind energy 
research program and adaptive power factor controller: Final 
technical report, October 1, 1983—December 31, 1986. Venkata, 
S.S. (Washington Univ., Seattle, WA (USA)); El-Sharkawi, M.A. 
Washington Univ., Seattle, WA (USA). Mar 1987. 142p. Sponsored 
by U.S. DOE Bonneville Power Administration. DOE Contract 
AC79-80BP22849. Order Number DE90011858. Available from 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

Several wind power stations consisting of clusters of wind tur- 
bines with induction generators in 20 to 400-kW range are 


emerging in several places in the United States. In larger stations 
such as in the Tehachapi pass area, east of Bakersfield in South- 
ern California, there are already thousands of machines feeding 
real power into the Southern California Edison (SCE) Company’s 
system. Similar but smaller stations can also be found in Oregon 
and Hawaii. Many more are expected to spring up in the Pacific 
Northwest as well as in other parts of the United States by the 
year 2000. Thus there is a great potential for wind energy. How- 
ever, there are several problems associated with wind turbine 
systems. First and foremost is the tremendous demand of reactive 
power drawn by these three-phase induction generators from the 
utility. In most cases the amount of reactive power needed by 
these machines often exceeds the amount of real power they gen- 
erate. Secondly, most manufacturers of the wind turbine systems 
are using standard induction motors as generators, resulting in less 
than optimum performance. Recognizing, and consequently con- 
cerned with these problems, Bonneville Power Administration 
(BPA) funded a research contract with the University of Washington 
(UW) to investigate effective and practical solutions. This contract 
was initiated in January 1983 and it was completed in December 
1986. The summary and findings of these two-part investigations 
on the intermediate-size wind turbines is the subject of this final re- 
port. 33 refs., 58 figs., 18 tabs. 


34299 (ECN-C-—90-009) Demonstration of the integral wind 
turbine model PHATAS-REGHAT by means of calculations on 
the NEWECS-45. Pierik, J.T.G.; Cervenka, S. Netherlands Energy 
Research Foundation, Petten (Netherlands). Jan 1990. 60p. (in 
Dutch). Order Number DE90786202. Available from NTIS (US 
Sales Only), PC A04/MF A01. 

Two ECN (Netherlands Energy Research Foundation) developed 
computer models to calculate the dynamic performance of wind tur- 
bine systems are coupled to make integral calculations possible. 
The computer programs are the PHATAS model for the rotor and 
the tower, and the REGHAT program for the blade angle control, 
the mechanical transmission and the electrical system. The cou- 
pled version has been demonstrated by means of calculations for 
two operational conditions of the NEWECS-45. The results were 
compared with measurements. The calculations differ in some 
points from the power density spectra measurements, which is 
mainly caused by the modelling of the rotor and the mechanical 
transmission. From the measurements and calculations it appears 
that the 4.5 Hz frequency in the NEWECS-45 shaft coupling is not 
caused by the electric system. For the calculations of the power 
density spectra of the NEWECS-45 it is not necessary to use an 
integral model of the rotor and the electrical system, because the 
electric control is fast and not designed to muffle coupling fluctua- 
tions in the mechanical transmission. 31 figs., 10 refs., 3 tabs. 


34300 (ERRF—-89) Lethbridge wind research test site evalu- 
ation of wind and solar pumping systems, 1985 - 1987. 
Paterson, B.A. (Land Evaluation and Reclamation Branch, Alberta 
Agriculture, Lethbridge, AB (Canada)); Baker, D.R.; Jensen, N.E. 
Department of Energy, Mines and Resources, Ottawa, ON 
(Canada); Alberta/Canada Energy Resources Research Fund, Ed- 
monton, AB (Canada). [1988]. 127p. (MICROLOG-89-05737). 
Available from PC Alberta Natural Resources, Information Centre, 
9920-108 St., Edmonton, AB, CAN T5K 2M4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; 
MF $10 CAN. 

The performance of wind pumping systems has been evaluated 
over the past 3 years at a field test facility in Alberta. A total of 
eight wind turbines (6 mechanical and 2 electromechanical) and 2 
photovoltaic-powered pumpers were tested. Data are presented on 
each machine’s availability and reliability. Performance curves 
(pumping rate versus wind speed) are included. The data format is 
based on the International Enegry Agency’s wind performance test- 
ing standard, so that extrapolation of the information world-wide is 
possible. The test procedures and the data acquisition and moni- 
toring systems are also described. In addition, the applications and 
markets for wind pumps, notably in agriculture (land drainage, irri- 
gation, livestock watering), are discussed. The results of the testing 
have been encouraging. Long-term reliability is a key factor which 
needs improvement, and which has been seen to be of much 
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greater importance than overall performance numbers or improve- 
ments. The availability of water pumping systems tested at the site 
ranges from a low of 24% to a high of 100%. The test program has 
shown that full measurement of the overall availability and reliability 
of a machine requires that it be monitored at least 2-3 years. Most 
of the machines at the site have not met this requirement because 
of continuous changes and upgrading by the manufacturers, who 
are responsible for installation and maintenance of the wind turbine 
units. The exceptions to this are the 2 solar pumping systems, 
which have performed very reliably over the last 3 years, with very 
low maintenance requirements. Their disadvantage at present is a 
higher capital cost per unit of water pumped compared with the 
wind turbines. 43 figs., 2 tabs. 


34301 (RISO-M-2836) Design basis for horizontal-axis 
wind turbines - theoretical background. Larsen, G.C.; Frandsen, 
S.; Soerensen, P.; Courtney, M.S. Risoe National Lab., Roskilde 
(Denmark). Meteorology and Wind Energy. Dec 1989. 65p. Con- 
tract EN3W-0024-DK(B). Order Number DE90796068. Available 
from NTIS (US Sales Only), PC AO4/MF A01. 

The ultimate goal in the structural design of a wind turbine blade 
is to estimate its lifetime. With the purpose of meeting the above 
basic requirement, a design package to run on a personal com- 
puter has been developed. A main objective in the work has been 
the selection and synthesis of simple efficient although adequate 
models. The present report deals with the conglomerate of models 
which together constitute the theoretical basis for this code. Basi- 
cally four categories of models are involved. These are load 
models, aerodynamic model, structural model, and failure evalua- 
tion models. The individual models as well as their mutual 
interaction are described. (author) 10 ills., 15 refs. 


34302 (SAND-90-0116) Data logger for the 34-meter verti- 
cal axis wind turbine test bed. Ralph, M.E. Sandia National 
Labs., Albuquerque, NM (USA). Apr 1990. 52p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. Order Number DE90010397. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

This report discusses the purpose and requirements that were 
established for the data logger at the 34-m diameter, research- 
oriented vertical axis wind turbine, the Test Bed, which Sandia Na- 
tional Laboratories built at Bushland, Texas. The data logger is a 
minicomputer-based system that collects data from 35 channels, 
displays the collected data, and records them on a hard disc. Both 
the hardware and software that make up the data logger are also 
described, and the operator's instructions and the operating system 
commands and procedure files are appended. The data logger is 
used to obtain long-term data to characterize the wind at the site of 
the turbine, record the performance data of the control system, ob- 
tain a continuous record of events at the test sire, consolidate 
displays for the test engineer, and provide a display of current in- 
formation for visitors to the site. 7 refs., 3 figs., 4 tabs. 


34303 (STEV-VIND-90-9) Aeroelastic and stability behav- 
jour of the WTS 3 Maglarp wind turbine. Calculations and 
comparisons with tests. Soederberg, M. Statens Energiverk, 
Stockholm (Sweden); Aeronautical Research Inst. of Sweden, 
Bromma (Sweden). 1990. 87p. (FFA-TN—1989-23). Order Number 
DE90796236. Available from NTIS (US Sales Only), PC A0O5/MF 
A01. 

The GAROS system for general analysis of rotating aeroelastic 
structures is used to analyse the behaviour of the WTS 3 Maglarp 
wind turbine, situated in Maglarp, Sweden. The GAROS method is 
based on a branch mode technique and modal reduction. Stability 
analyses of the total tower-rotor system as well as numerical time 
integration analyses are performed within the GAROS system. The 
FE-model made by Anders Henoch, AIMS, for FFA is used as a 
base for this investigation. Some modifications concerning center 
of gravity of the rotor and teeter bearing/hinge have been made in 
the finite element model. In this report simulated values of loads in 
the blades are compaed to measured data. The unstable yaw be- 
haviour of the WTS 3 was also found in the behaviour of the 
model. The amount of yaw-angle rotation in the model was also 
found to be according to measured values when induced velocities 
were accounted for in the aerodynamic force calculations. The 
analyses in general show good agreement between simulated and 
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measured values. This paper was presented at the European Wind 
Energy Conference in Glasgow, 10-13 July, 1989. 
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34304 (CESI-88-21) Some in-field experiences of non- 
synchronous vibrations in large rotating machines. Coinago, 
G.; Frigeri, C.; Vallini, A.; Zanetta, G.A. Centro Elettrotecnico 
Sperimentale Italiano (CESI), Milan (Italy). May 1988. 19p. (CONF- 
8805321—1: 5. workshop on rotordynamic instability problems in 
high-performance turbomachinery, College Station, TX (USA), 16- 
18 May 1988). Order Number DE90795470. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

Paper presented at 5th workshop on rotordynamic instability 
problems in high performance turbomachinery (College Stations, 
16-18 May 1988). 

The paper analyzes some problems associated with non- 
synchronous vibrations by describing three cases experienced with 
fairly large rotating machines (e.g., boiler feed pumps, steam tur- 
bines) in operating conditions. In each case, a brief description is 
first given of the machine and of the instrumentation used. The ex- 
perimental results are then presented, with reference to time or 
frequency domain recordings. The lines followed in diagnosis are 
then discussed and, lastly, the corrective action undertaken is pre- 
sented. 


34305 (CESI-88-37) Problems and needs re: Qualification 
of special robots for application in electrical power systems. 
Buccianti, R.; Thione, L. Centro Elettrotecnico Sperimentale Ital- 
iano (CESI), Milan (Italy). Sep 1988. 10p. (CONF-8809480-1: 
International workshop on robotized hot line mainetenance, Pisa 
(Italy), 5 Sep 1988). Order Number DE90795473. Available from 
NTIS (US Sales Only), PC A02/MF A01. 

Paper presented at the international workshop on robotized hot 
line maintenance (Pisa, 5 Sep 1988). 

From the functional point of view, the robots can be classified 
as: maintenance robots, inspection robots, patrol robots, erection 
robots, fire and rescue robots. Most of the applications developed 
until now are related to maintenance, inspection and patrol, 
whereas erection and rescue robots are yet in a very important 
preliminary stage of development. The specific working areas, and 
the relevant robot applications, can be identified as follows: power 
generation stations, substation, transmission and distribution lines. 
The qualification tests are aimed at evaluating the following main 
aspects: capability to comply with the design functional require- 
ments in reference conditions; capability to operate also in 
presence of the environmental stresses characteristic of the actual 
operating conditions; lifecycle of the robot; safety of personnel 
working with the robot. 


34306 (CESI-88-41) Protection of fossil-fuel and nuclear 
power plant automatic control systems against electromag- 
netic interference. Cortina, R.; De Pasquali, F.; Giraldi, A.; 
Pandini, L.; Thione, L. Centro Elettrotecnico Sperimentale Italiano 
(CESI), Milan (Italy); Ente Nazionale per I’Energia Elettrica, Milan 
(Italy). Oct 1988. 23p. (In Italian). (CONF-8810505-3: 89. meeting 
of the Italian Electrotechnical Association, Capri (Italy), 9 Oct 
1988). Order Number DE90795474. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

Paper presented at 89th meeting of the Italian Electrotechnical 
Association (Capri, 9-12 Oct 1988). 

A rational and systematic approach is presented for the cost/ 
benefit optimization of protective measures to limit electromagnetic 
interference in on-line control systems of fossil-fuel and nuclear 
power plants. The four phase method consists of: developing plant 
process flowsheets; surveying disturbing phenomena; determining 
the interference acting upon a particular system; verifying, by 
means of a suitable qualification methodology, the ability of the 





equipment to withstand the principal stress. Some examples of the 
application of this four step approach are reported. 


34307 (CONF-900505-3) ATF [Advanced Toroidal Facility] 
edge plasma turbulence studies using a fast reciprocating 
Langmuir probe. Uckan, T. (Oak Ridge National Lab., TN (USA)); 
Hidalgo, C.; Bell, J.D.; Harris, J.H.; Dunlap, J.L.; Dyer, G.R.; Mio- 
duszewski, P.K.; Wilgen, J.B.; Ritz, C.P.; Wootton, A.J. Oak Ridge 
National Lab., TN (USA). [1990]. 40p. Sponsored by U.S. DOE 
Energy Research, DOE Contract AC05-840R21400 ;FGO05- 
89ER53295. From 9. plasma interaction conference; Bournemouth 
(UK); 20-25 May 1990. Order Number DE90011709. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Electrostatic turbulence on the edge of the Advanced Torodial 
Facility (ATF) torsatron is investigated experimentally with a fast re- 
ciprocating Langmuir probe (FRLP) array. Initial measurements of 
plasma electron density ne and temperature T,. and fluctuations in 
density (fe) and plasma floating potential (¢;) are made in ECH 
plasmas at 1 T. At the last closed flux surface (LCFS, r/a ~1), Te 
t 20-40 eV and n. = 10'* cm-* for a line-averaged electron den- 
sity Ae = (3-6) x 10'* cm-%. Relative fluctuation levels, as the 
FRLP is moved into core plasma where T. > 20 eV, are fie/Ne ~ 
5%, and @ ¢/Te ~ 2fie/Ne about 2 cm inside the LCFS. The ob- 
served fluctuation spectra are broadband (40-300 kHz) with kps < 
0.1, where k is the wavenumber of the fluctuations and ps is the 
ion Larmor radius at the sound speed. The propagation direction of 
the fluctuations reverses to the electron diamagnetic direction 
around 1/4 < 1. The phase velocity and the electron drift velocity 
are comparable (Vp, ~ Vue). The fluctuation-induced particle flux is 
comparable to fluxes estimated from the particle balance using the 
H. spectroscopic measurements. Many of the features seen in 
these experiments resemble the features of ohmically heated plas- 
mas in the Texas Experimental Tokamak (TEXT). 17 refs., 10 figs. 


34308 (CONF-900546-7) Initial determination of the mi- 
cromechanical pr les of oxide scales. Tortorelli, P.F. (Oak 
Ridge National Lab., TN (USA)); Keiser, J.R.; Oliver, W.C.; Willson, 


K.R. Oak Ridge National Lab., TN (USA). [1990]. 12p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC05-840R21400. 


From 4. conference on fossil energy materials; Oak Ridge, TN 
(USA); 15-17 May 1990. Order Number DE90012164. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A depth-sensing submicron identation technique is being used to 
characterize the mechanical response of oxide scales. The method 
has been applied to studies of chromia-rich and alumina scales 
grown on a stainless steel and an iron aluminide respectively. Re- 
sults on room temperature micromechanical properties (elastic 
modulus, hardness, etc.) are presented to provide data for deter- 
mining scale fracture criteria and to evaluate models that propose 
reactive element additions to alloys modify the mechanical behav- 
ior of oxide scales and thereby improve scale adherence. Average 
values of elastic moduli for thin chromia-rich scales formed on 20- 
25-Nb steels were in good agreement with that for the bulk 
chromia. However, the elastic modulus of the alumina scale grown 
on an Fe-21.4 wt% Al alloy differed significantly from that reported 
for bulk Alo3. The addition of 0.13% Ce to the 20-25-Nb steel, 
which significantly improves scale adherence, did not affect the 
elastic modulus, hardness, strength, or plasticity of the oxide scale. 
Therefore, these findings did not support the subject models of 
scale adherence for cerium. Nevertheless, the technique of depth- 
sensing submicron indentation testing appears to offer promise as 
a method of characterizing oxide scales and their ability to protect 
alloys from high temperature corrosion and environmental degrada- 
tion. 24 refs., 6 figs., 2 tabs. 


34309 (CONF-900546-8) Material behavior during solid 
particle erosion of annealed 1100 aluminum. Keiser, J.R. (Oak 
Ridge National Lab., TN (USA)); Wilson, D.F.; Rao, M. Oak Ridge 
National Lab., TN (USA). [1990]. 13p. Sponsored by U.S. DOE 
Fossil Energy. DOE Contract ACO05-840R21400. From 4. confer- 
ence on fossil energy materials; Oak Ridge, TN (USA); 15-17 May 
1990. Order Number DE90012593. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

One problem in fossil fuel conversion is the wear and erosion of 
equipments such as combustors. Studies were conducted to evalu- 
ate the response of annealed 1100 aluminium to single and 
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multiple erosive particle impacts. The 30° incidence angle multiple 
particle part impact conditions ranged from that necessary to pro- 
duce damage characteristic of the incubation period through that 
require to develop the steady state condition. Single impacts on 
samples were done at room temperature by spherical particles with 
an incidence angle of 30°. A mechanical properties microprobe 
was used to measure the hardness at the bottom of the craters 
formed by single impacts and in the material below the crates. A 
characteristic ripple structure developed on the surface with in- 
creasing dose. For the incubation period samples, the increase of 
deformation of the subsurface layers was studied using tapersec- 
tioning techniques in conjunction with a mechanical properties 
microprobe while normal sectioning was used for the steady state 
samples. Distinct differences were observed in the hardness pro- 
files beneath crests and valleys which form the ripple structure. 


34310 (DOE/MC/21023—2825-Vol.2) Second-generation 
pressurized fluidized bed combustion plant conceptual design 
and optimization of a second-generation PFB combustion 
plant, Phase 1, Task 1: Volume 2. Robertson, A.; Garland, R.; 
Newby, R.; Rehmat, A.; Rubow, L. Foster Wheeler Development 
Corp., Livingston, NJ (USA). Sep 1989. 457p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC21-86MC21023. Order Num- 


‘ber DE90000492. Available from NTIS, PC A20/MF A01 - OSTI; 


GPO Dep. 

This is the second volume for the conceptual design of a 
second-generation pressurized fluidized bed combustion plant. Vol- 
ume 2 consists of Appendix A, which contains information on the 
carbonizer performance. (JDL) 


34311 (DOE/MC/21023-2825-Vol.3) Second-generation 
pressurized fluidized bed combustion plant conceptual design 
and optimization of a second-generation PFB combustion 
plant, Phase 1, Task 1: Volume 3. Robertson, A.; Garland, R.; 
Newby, R.; Rehmat, A.; Rubow, L. Foster Wheeler Development 
Corp., Livingston, NJ (USA). Sep 1989. 349p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC21-86MC21023. Order Num- 
ber DE90000493. Available from NTIS, PC A15/MF A01 - OSTI; 
GPO Dep. 

This report is the third volume of a conceptual design for a 
second-generation pressurized fluidized bed combustion plant. Vol- 
ume 3 consists of appendices (B thru G) containing information on 
cycle optimization, integrated carbonizer/CPFBC performance pre- 
dictions and methodologies, gas turbine evaluations, plant 
equipment lists, supporting cost detail, and a reference pulverized- 
coal-fired plant. (JDL) 


34312 (DOE/PC/89904—T13) Thermal healing of defects in 
oxide scales on iron-chromium alloys: Final report, Janaury 1, 
1989-August 31, 1990. Swisher, J.H.; Cho, W.D.; Qiu, W.W. 
Southern lilinois Univ., Carbondale, IL (USA). Dept. of Mechanical 
Engineering and Energy Processes. Apr 1990. 25p. Sponsored by 
U.S. DOE Fossil Energy. DOE Contract FC22-89PC89904. Order 
Number DE90011453. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

An investigation completed earlier on the thermal healing of de- 
fects in Wustite scales on iron was extended to study the same 
phenomena in several Fe—Cr alloys. Included were a series of 
commercial Fe—Cr—Mo alloys containing up to 9% Cr, the 9% Cr 
alloy electroplated with Cr, and an Fe-25Cr-6Al alloy. Three types 
of experiments were conducted to study lateral mass transport of 
oxide into flaws introduced to simulated damage to protective oxide 
layers caused by particle erosion. It was found that flaw healing by 
lateral mass transport in the alloys was much slower than in unal- 
loyed iron, which is understandable because elements like Cr and 
Al improve general oxidation resistance by facilitating the formation 
of scales with low diffusion rates. Experiments with electroplated Cr 
coatings showed potentially beneficial effects with respect to both 
general oxidation and flaw healing behavior. Compared to unplated 
material, the oxidation rate was lower, and the FeO outer scale 
was more adherent. Also the Cr content of the oxide in healed 
flaws was higher than in the oxide adjacent to the flaws. 17 refs., 
14 figs., 2 tabs. 


34313 (ENEL-340.026/15) Coal mill control at ENEL power 
stations. Corti, L.; De Marco, A.; Radice, A.; Zizzo, A. Ente 
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Nazionale per I’'Energia Elettrica, Milan (Italy). May 1988. 34p. Or- 
der Number DE90795389. Available from NTIS (US Sales Only), 
PC AO3/MF A01. 

This report describes dynamic and static test on coal mills, con- 
trol system operating experience relative to pulverized coal mass 
flow rate, and coal mills control systems for new power plants. The 
aims of these tests, carried out at the Vado Ligure and Brindisi 
Nord, ENEL (Italian Electricity Board) power stations in Italy were 
the following: to improve coal mill operations under normal varia- 
tions and during start-up and shut-down; to improve operation in 
emergency conditions; to improve futher knowledge of the pro- 
cesses involved in coal mill operations and validate a coal mill 
mathematical model. 


34314 (EPRI-GS-6858) Development of seal legs for atmo- 
spheric fluidized-bed combustion (AFBC) applications: Final 

. McKinsey, R.R. Electric Power Research Inst., Palo Alto, 
CA (USA); Bechtel Group, Inc., San Francisco, CA (USA). c May 
1990. 70p. Sponsored by Electric Power Research Institute. Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The use of fly ash recycle systems with bubbling atmospheric 
fluidized-bed combustion systems (AFBC) requires feed systems 
able to meter erosive, high temperature ash at up to 15-psi back 
pressure. Mechanical systems providing such pressure seals are 
complex, space consuming, and require significant maintenance to 
keep them operating. This report summarizes the research and de- 
velopment efforts leading to the successful demonstration of a seal 
leg system for recycling fly ash in fluidized-bed boilers. Results of 
this work include correlations for designing a seal leg recycle sys- 
tem and the application of this feed system to the TVA 160-MW 
AFBC demonstration plant. 27 figs., 5 tabs. 


34315 (EPRI-GS-6869) Optimization of electricity-methanol 
coproduction: Configurations of integrated-gasification- 
combined-cycle/once-through methanol: Final report. Electric 
Power Research Inst., Palo Alto, CA (USA); Chem Systems, Inc., 
Tarrytown, NY (USA). c Jun 1990. 291p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

An attractive alternative providing considerable flexibility in an in- 
tegrated gasification combined cycle (IGCC) power plant involves 
plant modification to coproduce methanol and electricity. The 
methanol, produced continuously and stored during off peak hours, 
becomes a storable liquid fuel saleable as a by-product or usable 
as supplemental fuel during peak demand periods. The Once- 
Through Methanol (OTM) process converts to methanol without 
shifting into a balanced gas as required by conventional vapor 
phase. A promising OTM concept involves the liquid-phase 
methanol (LPMEOH™).x process, particularly suited for use with 
carbon monoxide (CO) rich coal-derived synthesis gas, which has 
the potential to produce methanol at lower costs than traditional 
vapor-phase processes. The purpose of this study was to estimate 
the cost of methanol coproduced in IGCC/OTM configurations, in- 
cluding baseload and intermediate load following applications. The 
study developed an OTM design based on the LPMEOH process 
for a 650 MW Texaco-based IGCC facility load following a design 
previously developed by Flour. Using a portion of the synthesis gas 
generated in the gasification plant to coproduce methanol, methanol 
cost was calculated to maintain the same revenue requirements 
from power sale (cost of electricity) as the IGCC plant. The report 
also evaluated incorporation of the LPMEOH unit for load following, 
and estimated and compared electricity cost with and IGCC-only 
facility cycled to produce the same base and peak power load for 
summer and winter ambient conditions. 14 refs., 52 figs., 73 tabs. 


34316 (IVO-A-12/89) Methods of on-line condition monitor- 
ing In asynchronous machines. Hirvonen, R. (Imatran Voima Oy 
(IVO), Helsinki (Finland)). Imatran Voima Oy (IVO), Helsinki (Fin- 
land). 1989. 84p. (In Finnish). Order Number DE90796173. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

This report presents monitoring methods of rotor bar fracture, 
airgap eccentricity and unbalanced supply voltage in the asyn- 
chronous machine. The methods presented are mainly for on-line 
condition monitoring. Effects of rotor bar fracture on stator current, 
rotor speed, axially directed flux and stray flux have been measured 
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with a 75 kW asynchronous motor. Deformations in stator current, 
core vibrations and axially directed flux caused by airgap eccentric- 
ity have been measured. Effects of unbalanced supply voltage on 
core vibrations and axially directed flux have been measured, too. 
The best method to detect broken bars in rotors is to measure the 
current spectrum of the loaded machine. Measurements show that 
the effects of airgap eccentricity on stator current and core vibra- 
tions are small, only fundamental frequency component of axially 
directed flux increases with airgap eccentricity. Missing phase of 
supply voltage appears in measurements as increase of even 
harmonics of the axially directed flux. In measurements the unbal- 
anced supply voltage increases the 50 Hz component of core 
vibrations and even harmonics of the axially directed flux. 


34317 (LUTMDN-TMVK-5185-1-125-1990) The influence of 
aging and impurities on the combined cycle power plant 
output and efficiency. Ahimann, S.; Larsson, A. Lund Univ. (Swe- 
den). Dept. of Heat and Power Engineering. Feb 1990. 128p. 
Order Number DE90796228. Available from NTIS (US Sales Only), 
PC A07/MF A01. 

Examination paper. 

After a period of operating time a combined cycle power piant 
output and efficiency will decrease due to aging and impurities. It is 
of great commercial importance to know these losses. In this mas- 
ter thesis a theoretical model, supported by measurments, practical 
experience and assumptions, is used to determine the influence of 
aging and impurities on the combined cycle power plant perfor- 
mances. 


34318 (PB-90-201419/XAB) Design of LNG-fired USC 
steam generator for units Nos. 1 and 2 of Kawagoe Power Sta- 
tion, Chubu Electric Power Co., Inc. Technical bulletin. 
Kawamura, T.; Haneda, H.; Toyoda, T.; Sada, T.; Araoka, M. Mit- 
subishi Heavy Industries Ltd., Tokyo (Japan). c 1989. 11p. 
(MTB-—192). Available from NTIS, PC A03/MF A01. 

See also PB-90-178732. 

Units Nos. 1 and 2 of Kawagoe Power Station, Chubu Electric 
Power Co., Inc. are the first modern Ultra Supercritical pressure 
units with the steam conditions of 316 kgf/cm2g, 566/566/566 deg 
C. The No. 1 unit has commenced commercial operation in June 
1989. Although the advanced steam conditions are adopted, the 
required capabilities for the latest designed utility boilers in Japan- 
DSS operation, high load change rate, FCB operation and so 
on-are also taken into consideration. Therefore a lot of improved 
technology and materials are adopted for the design of these 
steam generators. 
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Refer also to citation(s) 33864, 33917, 33918, 33920, 33921, 
33938, 34311, 34330, 34587, 34589, 34803, 35261, 35748 


34319 (ANL/ESD-6) Combined nitrogen oxides/sulfur diox- 
ide control in a spray- dryer/fabric-filter system: Interim report 
for the field research program. Farber, P.S. (Chemical Waste 
Management, Inc., Oakbrook, IL (USA)); Huang, H.S. Argonne Na- 
tional Lab., IL (USA). Energy Systems Div. Apr 1987. 92p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract W-31109- 
ENG-38. Order Number DE90010383. Available from NTIS, PC 
AOS/MF A01 - OSTI; GPO Dep. 

Caustic soda was evaluated for its value as an additive in com- 
bined nitrogen oxides/sulfur oxides (NO,/SO,) removal from coal 
combustion gases in a four-week field test at a 22-MW (electric) 
industrial-scale spray-dryer facility at Argonne National Laboratory 
(ANL). A combination of modified process conditions and additions 
of caustic soda to the lime-based spary-dryer system yielded some 
removal of NOx from the flue gases, but an increased sorbent ratio 
was needed to maintain the SOz-removal ability. The higher con- 
centration of NOz at the system outlet than at the inlet indicated 
that the oxidation of NO to NO was a key step in the overall re- 
moval process; a large increase in the concentration of nitrates 
was correlated with the increased oxidation of NO to NO». The test 
data also indicated that the outlet temperature from the spray dryer 
was a key factor in simultaneous NO,/SO, removal. Above 190°F, 
a relationship for NO, removal was found between the equivalence 





ratio of the reactants and the pollutants, the thickness of the filter 
cake, and the ratio of SO, to NO, at the system entrance. The ex- 
istence of temperature “window” ideal for NO, removal could not be 
verified during the field tests, primarily due to an upper tempera- 
ture limit of 210-215°F. Also, as the filter-cake thickness increased, 
so did NO, removal. NO, removal (up to 45%) was enhanced by 
high ratios of SO,/NO, (>5:1) in the flue gas. At low SO,/NO, ra- 
tios (<2:1), virtually no NO, removal (<10%) took place, even 
when SO, removal was well over 90%. 15 refs., 29 figs., 16 tabs. 


34320 (CONF-9004205-1) Development and testing of the 
NOXSO flue gas cleaning process. Coffin, B.D. (MK-Ferguson 
Co., Cleveland, OH (USA)); Neal, L.G.; Bolli, R.E.; Brundrett, C.P. 
MK-Ferguson Co., Cleveland, OH (USA). [1990]. 11p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC22-89PC88889. 
From 1990 Kentucky coal conference; Lexington, KY (USA); 11 
Apr 1990. Order Number DE90011536. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The MK-Ferguson Company is the engineering construction 
member of a team that includes the NOXSO Corporation as the 
technology developer; W. R. Grace & Co-Conn as the sorbent sup- 
plier; and Ohio Edison as the owner of the host site. This team is 
working together to bring to commercial status the NOXSO simulta- 
neous SO2/NOX Flue Gas Cleaning System. The NOXSO System 
is a regenerable system that uses a dry sorbent to simultaneously 
capture up to 90% SO2 and NOX in the flue gas. Regeneration 
produces elemental sulfur—-no waste products. NOX is driven off 
the sorbent with hot air, and the heated air/NOX stream is recycled 
to the furnace. It is applicable to both retrofit applications, and to 
new plants. 15 figs. 


34321 (DOE/ET/10815—-151) NOx emissions: Recent CFFF 
[Coal Fired Flow Facility] results and estimates for MHD 
retrofit scenarios. Crawford, L.W.; Attig, R.C.; Lynch, T.P.; Ras- 
nake, D.G. Tennessee Univ., Tullahoma, TN (USA). Space inst. 
[1990]. 5p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC02-79ET10815. (CONF-9006105-6: 28. symposium on engi- 
neering aspects of magnetohydrodynamics, Chicago, IL (USA), 
26-28 Jun 1990). Order Number DE90012634. Available from 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 

Subjects related to NO, formation and decomposition are dis- 
cussed in this paper. An experimental and theoretical study of NO 
behavior in the radiant furnace of the Coal Fired Flow Facility is 
described. Calculations are presented on the necessary size of an 
MHD Retrofit plant, to ensure current and possible future NO, emis- 
sion indices are satisfied. The possibility of using high stoichiometry 
in the MHD generator, then decreasing the stoichiometry in the ra- 
diant furnace to control NO, emissions, is considered, using the 
principle of fuel injection at the furnace entrance. 5 refs., 2 tabs. 


34322 (DOE/FE-0160P) Comprehensive report to 
Congress: Clean coal technology program: Low NO,/SO, 
burner retrofit for utility cyclone boilers. USDOE Assistant Sec- 
retary for Fossil Energy, Washington, DC (USA). Office of Clean 
Coal Technology. Apr 1990. 34p. Sponsored by U.S. DOE Fossil 
Energy. Order Number DE90010359. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

In December 1987, Public Law No. 100-202, as amended by 
Public Law No. 100-446, provided $575 million to conduct cost- 
shared Innovative Clean Coal Technology (ICCT) projects to 
demonstrate emerging clean coal technologies that are capable of 
retrofitting or repowering existing facilities. A Program Opportunity 
Notice (PON) was issued by the Department of Energy (DOE) in 
February 1988 soliciting proposals to demonstrate technologies 
that are capable of being commercialized in the 1990’s that are 
more cost effective than current technologies, and capable of 
achieving significant reductions of sulfur dioxide (SO2) and/or nitro- 
gen oxides (NOx) emissions from existing coal-burning facilities, 
particularly those that contribute to transboundary and interstate 
pollution. One of the “retrofit” proposals selected was the “Low 
NO,/SO, Burner Retrofit of Utility Cyclone Boilers” by TransAlta 
Resources Investment Corporation (TRIC). This project will demon- 
strate a combustion technology for the control of both SO2 and 
NO, for both new and existing coal fired plants. This report briefly 
describes the above project. 7 figs., 1 tab. 
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34323 (DOE/MC/10637—2827-Task-3.6) Fine particulate 
emissions: Flue gas conditioning for improved fine particle 
capture in fabric filters: [Task 3.6]: Final technical report, April 
1, 1987—March 31, 1988, including the technical 
progress report, January-March 1988. Miller, S.J.; Laudal, D.L. 
North Dakota Univ., Grand Forks, ND (USA). Energy and Mineral 
Research Center. [1990]. 52p. Sponsored by U.S. DOE Fossil 
Energy. DOE Contract FC21-86MC10637. Order Number 
DE90011397. Available from NTIS, PC AO04/MF A01 - OSTI; GPO 


Previous pilot-scale work at the University of North Dakota 
Energy & Mineral Research Center (EMRC) has shown that signifi- 
cant reductions in fine particle emissions from a fabric filter can be 
achieved by injecting small amounts of ammonia and sulfur trioxide 
(SO3) upstream of the baghouse as conditioning agents. In addi- 
tion, baghouse pressure drop is reduced because of an increase in 
dust cake porosity. The general objective of the work was to de- 
velop flue gas conditioning as a method of reducing fine particle 
emissions, and to explore the mechanisms by which the condition- 
ing process reduces emissions and pressure drop. The work this 
past year has focused on the fundamentals of ash properties which 
control fine particle penetration through a fabric filter. The work has 
consisted of: (1) construction and setup of a bench-scale fabric fil- 
tration system, (2) tests with reentrained ash at ambient conditions 
to relate penetration behavior to coal type, ash characteristics, and 
conditioning, and (3) tests in which ammonia and SO, were in- 
jected upstream of the bench-scale filter to determine conditioning 
effects and the effect of conditioning agent concentrations and tem- 
perature. 25 refs., 21 figs., 2 tabs. 


34324 (DOE/OR/21400-H13) Utility FGD [flue gas desulfur- 
ization] survey: Project summary, January—December 1987. 
PE! Associates, Inc., Cincinnati, OH (USA). Jun 1989. 28p. Spon- 
sored by U.S. DOE Management & Administration. DOE Contract 
AC05-840R21400. Order Number DE90011448. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Flue Gas Desulfurization (FGD) survey report is prepared 
annually by PE! Associates, Inc., for the US Department of Energy. 
The information in this report is generated by a computerized data 
base system known as the Flue Gas Desulfurization Information 
System (FGDIS). The structure diagram of the FGDIS shows the 
informational areas the system addresses, the hierarchy associated 
with each, and some of the key data items contained in each. The 
design information contained in the FGDIS encompasses the entire 
emission control system and the power generating unit to which it 
is applied. Performance data for operational FGD systems include 
monthly dependability parameters, service time, and descriptions of 
operational problems and solutions. Included in this report are a 
project summary and highlight FGD system activities. 17 refs., 3 
figs., 10 tabs. 


34325 (DOE/OR/21400-H14-Vol.1) Utility FGD [flue gas 
desulfurization] survey, January—December 1987: Categorical 
summaries of FGD systems: Volume 1. PE! Associates, Inc., 
Cincinnati, OH (USA). Jun 1989. 462p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract AC05-840R21400. 
Order Number DE90011430. Available from NTIS, PC A20/MF A01 
- OSTI; GPO Dep. 

The Utility FGD Survey report, which is generated by a comput- 
erized data base management system, represents a survey of 
operational and planned domestic flue gas desulfurization (FGD) 
systems. It summarizes information contributed by the utility indus- 
try, system and equipment suppliers, system designers, research 
organizations, and regulatory agencies. The data cover system de- 
sign, fuel characteristics, operating history, and actual system 
performance. Also included is a unit-by-unit discussion of problems 
and solutions associated with the boilers, scrubbers, and FGD sys- 
tems. The development status, system supplier, process, waste 
disposal practice, and regulatory class are tabulated alphabetically 
by utility company. Simplified process flow diagrams of FGD sys- 
tems, definitions, and a glossary of terms are attached to the 
report. Current data for domestic FGD systems show 151 systems 
in operation, 7 systems under construction, and 50 systems 
planned. 3 figs., 10 tabs. 
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34326 (DOE/OR/21400-H14-Vol.2-Pt.1) Utility FGD [Flue 
Gas Desulturization] survey, January-December 1987: Design 
performance data for operating FGD systems: Volume 2, Part 
1. Oak Ridge National Lab., TN (USA); PE! Associates, Inc., 
Cincinnati, OH (USA). Jun 1989. 676p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract AC05-840R21400. 
Order Number DE90011449. Available from NTIS, PC A99/MF A01 
- OSTI; GPO Dep. 

The Utility FGD Survey report, which is generated by a comput- 
erized data base management system, represents a survey of 
operational and planned domestic utility flue gas desulfurization 
(FGD) systems. It summarizes information contributed by the utility 
industry, system and equipment suppliers, system designers, re- 
search organizations, and regulatory agencies. The data covers 
system design, fuel characteristics, operating history, and actual 
system performance. Also included is a unit-by-unit discussion of 
problems and solutions associated with the boilers, scrubbers, and 
FGD systems. The development status, system supplier, process, 
waste disposal practice, and regulatory class are tabulated alpha- 
betically by utility company. Simplified process flow diagrams of 
FGD systems, definitions, and a glossary of terms are attached to 
the report. This volume contains utility companies A through H. 


34327 (DOE/OR/21400-H14-Vol.2-Pt.2) Utility FGD [Flue 
Gas Desulturization] survey, January-December 1987: Design 
performance data for operating FGD systems: Volume 2, Part 
2. Oak Ridge National Lab., TN (USA); PEI Associates, Inc., 
Cincinnati, OH (USA). Jun 1989. 610p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract AC05-840R21400. 
Order Number DE90011450. Available from NTIS, PC A99/MF A01 
- OSTI; GPO Dep. 

The Utility FGD Survey report, which is generated by a comput- 
erized data base management system, represents a survey of 
operational and planned domestic utility flue gas desulfurization 
(FGD) systems. It summarizes information contributed by the utility 
industry, system and equipment suppliers, system designers, re- 
search organizations, and regulatory agencies. The data covers 
system design, fuel characteristics, operating history, and actual 
system performance. Also included is a unit-by-unit discussion of 
problems and solutions associated with the boilers, scrubbers, and 
FGD systems. The development status, system supplier, process, 
waste disposal practice, and regulatory class are tabulated alpha- 
betically by utility company. Simplified process flow diagrams of 
FGD systems, definitions, and a glossary of terms are attached to 
the report. This volume contains utility companies | through P. 


34328  (DOE/OR/21400-H14-Vol.2-Pt.3) Utility FGD [flue gas 
desulfurization] survey, January—December 1987: Design per- 
formance data for operating FGD systems: Volume 2, Part 3. 
PEI Associates, Inc., Cincinnati, OH (USA). Jun 1989. 571p. Spon- 
sored by U.S. DOE Management & Administration. DOE Contract 
AC05-840R21400. Order Number DE90011451. Available from 
NTIS, PC A24/MF A01 - OSTI; GPO Dep. 

The Utility FGD Survey report, which is generated by a comput- 
erized data base management system, represents a survey of 
operational and planned domestic utility flue gas desulfurization 
(FGD) systems. This volume presents design performance data for 
operating FGD systems. 


34329 (EPRI-GS-6850) Evaluation of dry sodium sorbent 
utilization in combustion gas SO,/NO, reduction: Final report. 
Bland, V.V. (KVB, Inc., Irvine, CA (USA)). Electric Power Research 
Inst., Palo Alto, CA (USA); KVB, Inc., Irvine, CA (USA). c May 
1990. 190p. Sponsored by Electric Power Research Institute. Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

Continued effort on the part of the Electric Power Research Insti- 
tute to develop economical flue gas treatment for a variety of 
conditions has stimulated interest in development of a completely 
dry flue gas desulfurization process. One such approach is the in- 
jection of dry pulverized sodium sorbents into the flue gas 
upstream of an existing fabric filter or electrostatic precipitator par- 
ticulate control device. The objective of this project was to evaluate 
a wide range of these sodium compounds for effectiveness in re- 
moving gaseous pollutants from a typical coal combustion exhaust 
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gas. The information resulting from this investigation should pro- 
vide a valuable data base for the design of a full scale utility 
system. To evaluate the sodium sorbents selected for this study, a 
fabric filter pilot plant, an electrostatic precipitator pilot plant, and 
several bench scale reactors were used. Extensive data, regarding 
sorbent utilization for SO, reduction in coal combustion flue gas, 
were obtained for a wide variety of test conditions of interest in util- 
ity steam generation systems. Although the primary emphasis of 
this project was in the area of SO, capture, a NO, reduction po- 
tential was observed to be a significant part of the process. 


2004 Health and Safety 
Refer also to citation(s) 34439, 34440 


2005 Environmental Aspects 
Refer also to citation(s) 35730, 35743, 35746 


34330 (ETDE-IT-90-01) Trace elements atmospheric con- 
centration patterns in Brindisi-Lecce airshed (Italy). loannilli, E. 
Ente Nazionale per |’Energia Elettrica, Milan (Italy). May 1988. 11p. 
(CONF-8805377—1: Workshop on field measurements and their in- 
terpretations, Villefranche sur mer (France), 3 May 1988). Order 
Number DE90795494. Available from NTIS (US Sales Only), PC 
AO3. 

Paper presented at workshop on field measurements and their 
interpretations (Villefranche sur mer, 3-4 May 1988). 

In the context of a wider study on the environmental impact 
assessment of a new coal power plant in Brindisi (Italy), an investi- 
gation of trace element atmospheric concentration patterns was 
performed. Its objective was to assess the air quality before the 
new plant starts operation by analyzing the influence of present 
local sources to allow future monitoring of the impact of the new in- 
Stallation. From the sanitary standpoint, average concentrations of 
all trace elements were very low in respect to commonly accepted 
reference values. The analysis of spatial and temporal concentra- 
tion patterns showed a general increase in concentration during 
the summer; in addition, the common behaviour of stations located 
differently with respect to local sources linked to the general mete- 
orological situation, indicated that these sources were of relatively 
minor impact and that most of the particulate matter having an 
aerodynamic equivalent diameter of less than 10 microns was of 
background origin. 


34331 (PB—90-199001/XAB) Economic impact of revised 
measurement methods for emissions of sulfur compounds: 
Proposed Regulations R87-31. DePaul, F.T.; Heim, J. DePaul 
and Associates, Inc., Chicago, IL (USA). Oct 1989. 82p. Available 
from NTIS, PC AOS/MF A01. 

The study provides estimates of the economic impacts of pro- 
posed Illinois Pollution Control Board regulations governing 
measurement methods for sulfur dioxide emissions from coal-fired 
boilers in Illinois. The study also examines the methods used by 
facilities of different sizes to meet the existing sulfur emissions limi- 
tations and how these would change if the proposed rule is 
adopted. The U.S. Environmental Protection Agency has asked Illi- 
nois to amend the regulation to include reference to a stack 
emission test. Stack emission tests are the only accepted method 
for monitoring compliance with the two short-term standards for 
sulfur dioxide emissions, the 3 hour and 24 hour standards. In ad- 
dition, the proposed rule categorizes sources by their capacity for 
producing sulfur emissions and specifying the frequency of analysis 
required according to the total solid fuel-fired heat input capacity of 
the facility. 


2006 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 34315, 34543, 34570, 34574 


34332 (ANV/EAIS/TM—11) Expected capacity factors and 
generation for repowered units: A parametric analysis. Guziel, 
K.A.; Bhatarakamol, S.; South, D.W. Argonne National Lab., IL 
(USA). Environmental Assessment and Information Sciences Div. 
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Apr 1990. 39p. Sponsored by U.S. DOE Fossil Energy. DOE Con- 
tract W-31109-ENG-38. Order Number DE90010399. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The purpose of this report is to document a study conducted for 
the Office of Clean Coal Technology in the Office of Fossil Energy, 
US Department of Energy (DOE). The objective was to provide 
data on capacity factors and electricity generation by power pool 
for coal-fired units in the United States under various repowering 
scenarios during the period 1995-2009. The results were used as 
input to the Clean Coal Technology Evaluation Model (CCTEM). Al- 
ternative values for repowering ratios, heat rates, and variable 
operation and maintenance (O&M) costs were used to bound pos- 
sible repowering technology configurations. Three :epowering 
ratios were select to represent alternative repowering technologies: 
atmospheric fluidized bed (AFBC, ratio = 1.0), pressurized fluidized 
bed (PFBC, ratio = 1.5) and integrated gasification combined cycle 
(IGCC, ratio = 2.5). For each repowering ratio, two variable O&M 
costs (2.5 and 6.5 mills/kWh) and three heat rates (7500, 8500, 
and 9500 Btu/kWh) were defined. A combination of the aforemen- 
tioned parameters defined the 18 repowering scenarios simulated 
(three ratios times two variable O&M costs times three heat rates). 
For each repowering scenarios, it was assumed that only a single 
technology would be adopted and that, to the maximum extent 
possible, repowering would serve all future baseload requirements 
(i.e., maximum repowering); see Sec. 3 for a further definition of 
the scenarios. In addition to the 18 repowering scenarios, three 
life-extension scenarios were defined. 18 refs., 6 figs., 5 tabs. 
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Refer also to citation(s) 36679 


34333 (DOE/SF/16566—4) [Design for constructability stud- 
ies in support of the DOE ALWR (Advanced Light Water 
Reactor) Program]: Volume 4, Enhancing constructability 
through design. Duke Power Co., Charlotte, NC (USA). Mar 
1990. 332p. Sponsored by U.S. DOE Nuclear Energy. DOE Con- 
tract AC03-86SF16566. Order Number DE90011983. Available 
from NTIS, PC A15/MF A01; OSTI; INIS; GPO Dep. 

An objective of this program was to influence two key areas: 
inputs to plant design that can enhance constructability; and im- 
provements in the construction process. The_ investigations, 
workshops, meetings, and studies focused the program topics 
toward these areas. This document, Volume IV is Enchancing Con- 
structability through design. The report is arranged to produce 
sections on major issues in each subject. At the end of each 
section are significant conclusions divided as: recommendations— 
conclusions worthy of acceptance; considerations—conclusions that 
were not universally accepted in the discussions but should be 
taken into account; and cautions—conclusions that should be evalu- 
ated to avoid past problems. 


2101 Power Reactors, Nonbreeding, Light-Water 
Moderated, Boiling Water Cooled 


Refer also to citation(s) 34151, 34343, 34375, 34404, 34410, 
34412, 34413, 34417, 34422, 34429, 34431, 34434, 34899 


34334 (CRV-1988/A) Advise on the study 
OSART-workschemes’. Commissie Reactorveiligheid, Petten 
(Netherlands). Nov 1988. 16p. (in Dutch). Order Number 
DE90630299. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

Is also affected to TRN NL88C0853. 

An OSART-visit to the nuclear power plant Dodewaard took 
place from April 25 to May 15 1987. The findings and recommen- 
dations of the OSART team have been drawn up in an IAEA-report 
‘Operational Safety of Nuclear Installations, The Netherlands, OS- 
ART Mission’, index IAEA-NENS/OSART/87/10, June 1987. On the 
basis of this report the license of the nuclear power plant has 
drawn up a post-OSART workscheme: Workscheme GKN in con- 
sequence of the OSART-study’. In this advice the Committee 
Reactor Safety comments upon these workschemes and gives 
their recommendations. (H.W.). 


*Post- 


34335  (DOE/SF/16566-2) [Design for constructability stud- 
jes in support of the DOE ALWR (Advanced Light Water 
Reactor) Program]: Volume 2, Program description. Duke 
Power Co., Charlotte, NC (USA). Mar 1990. 579p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract ACO3-86SF16566. Order 
Number DE90011981. Available from NTIS, PC A25/MF A01; 
OSTI; INIS; GPO Dep. 

This technical report accounts for work performed as part of 
Duke Power Company’s Design for Constructability Program. This 
program is contractual agreement ACO3-86SF16566, part of the 
US Department of Energy’s Technology Program in Support of Ad- 
vanced Light Water Reactors. This report covers the period from 
contract inception (September 1986) through completion (March 
1990). This report is divided into 4 volumes. Volume 1 includes the 
executive summary and significant program conclusions. The de- 
tails supporting these conclusions are in Volume 3, Improving 
Construction Performance, and Volume 4, Enchancing Con- 
structability Through Design. Volume 2 includes a description of the 
program, objectives, and approach. A significant conclusion from 
these discussions was the identification of a “missing link” in ALWR 
programs. With an essentially complete, certified design, the major- 
ity of the up-front planning and preparation for implementing the 
Gesign can be accomplished. Though a monumental undertaking 


‘beyond the scope of this project, this up-front planning and 


preparation must be considered as the next logical step for stan- 
dardization. Much of the planning can be repeated with future 
plants and marketed to recoup expenditures. Devoting resources to 
develop the standard design (evolutionary or passive) to a mar- 
ketable, standard, and comprehensive plant package is essential to 
revitalizing the option of nuclear energy. The DOE should seriously 
consider devoting these resources as a logical extension of its 
ALWR support. 


34336 (DOE/SF/16566-3) Improving construction pertor- 
mance: Volume 3: Design for Constructability Program. Duke 
Power Co., Charlotte, NC (USA). Mar 1990. 254p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC03-86SF16566. Order 
Number DE90011982. Available from NTIS, PC A12/MF A01; 
OSTI; INIS; GPO Dep. 

Design for Constructability’s overall purpose was to identify and 
address changes in the nuciear industry to restore nuclear energy 
as an attractive option for new generating capacity. As the center- 
piece of project control, a comprehensive, stable schedule should 
organize the project logically to accomplish the project’s objectives. 
A good schedule will: integrate the project team; serve as a com- 
munications tool to all members of the project team; and provide a 
means to monitor and measure project performance. 


34337 (EPRI-NP-6845-D) Precipitate stability In Zircaloy-2: 
Final report. Kruger, R.M. (General Electric Co., San Jose, CA 
(USA)). Electric Power Research Inst., Palo Alto, CA (USA); Gen- 
eral Electric Co., San Jose, CA (USA). c May 1990. 49p. 
Sponsored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

As a follow-up to previous work on Zircaloy-4, irradiated Zircaloy- 
2 was studied both with and without post-irradiation annealing. The 
Zircaloy-2 samples were taken from a BWR water-rod at locations 
with fluences of 2.9 x 1021, 7.7 x 102’, and 12.0 x 102! n/cm? (E 
> 1 MeV), all having irradiation temperatures of 288°C. Material 
from these samples demonstrated irradiation induced phenomena 
quite similar to Zircaloy-4, including the gradual amorphization and 
dissolution of Zr(Cr, FE)2 precipitates and the development of ¢- 
component dislocations. Zro (Fe,Ni) precipitates in the Zircaloy-2 
did not show signs of amorphization, but show a small degree of 
Fe depletion with increasing fluence. The depletion of iron was re- 
versed upon post-irradiation annealing at 575 to 750°C in both 
types of precipitates. Post-irradiation annealing caused intergranu- 
lar precipitates to form. At 575°C, both intergranular Zr2 (Fe,Ni) 
and Zr(Cr,Fe)2 were found, while at 625 and 6675°C, only the lat- 
ter appeared. This is probably a consequence of the faster ripening 
of Zro (Fe,Ni). No intergranular precipitates were found after 1 hour 
at 750°C, which is probably due to their dissolution during ripening. 
29 refs., 21 figs., 4 tabs. 


34338 (IR-+-132-88-13) Neutron beam facilities at IRI, Delft. 
Well, A.A. van. Interuniversitair Reactor Inst., Delft (Netherlands). 
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Oct 1988. 15p. Order Number DE90630302. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

The Delft research reactor HOR (Hoger Onderwijs Reactor) of 
IRI (Interfaculty Reactor Institute) is a light-water moderated reactor 
with a thermal power of 2 MW. There are six radial beam tubes 
and a tangential tube of which 4 radial ones, looking at thermal 
fluxes of 1 -2 * 10° cm-*s—', are used at presnt for neutron scat- 
tering experiments. In front of one radial beam tube a liquid 
methane cold source is planned. The reactor is operated in weekly 
runs of about 100 hours, with a 1-2 months annual shutdown. In 
this report a plan of the reactor, neutron beams and experimental 
facilities is presented and a detailed description is given of each in- 
strument at present in use: the magnetized-crystal polarimeter, the 
multi-purpose, rotating-crystal, magnetized-mirror spectrometers 
and the liquids diffractometer. 


34339 (NUREG/CR-5449) Determination of the neutron 
and gamma flux distribution in the pressure vessel and cavity 
of a boiling water reactor. Asgari, M. (Oak Ridge National Lab., 
TN (USA)); Williams, M.L.; Kam, F.B.K. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Engineering; Oak Ridge 
National Lab., TN (USA). Jun 1990. 104p. Sponsored by Nuclear 
Regulatory Commission. DOE Contract AC05-840R21400. 
(ORNL/TM-11350). Available from NTIS, PC AO6/MF A01 - GPO; 
OSTI; INIS. 

The Grand Gulf Boiling Water Reactor (BWR/6), owned and op- 
erated by Mississippi Power & Light Company has been analyzed 
to determine the neutron and gamma energy spectrum and flux 
levels in regions from the reactor vessel throughout the concrete 
shield wall. Several two-dimensional and one-dimensional transport 
calculations were performed for the Grand Gulf reactor configura- 
tion. The results from these transport calculations indicate the flux 
above 1 MeV peaks near the axial midplane and azimuthal angle 
between 40° and 45°, depending on the radial locations. The peak 
flux above 1 MeV incident on the vessel and at midcavity is about 
1.82 x 10° and 1.07 x 10° n.cm-*.s—', respectively. The vessel 
fluence accumulated during Cycle 2 and after 32 effective full 
power years is about 4.41 x 10'© and 1.84 x 10'® n-cm--s-', 
respectively. The peak flux above 1 MeV at the front of the con- 
crete shield wall, 15.24 cm (6 in.) into the concrete wall, and 30.48 
cm (1 ft) into the concrete wall is about 7.91 x 107, 7.24 x 108, 
and 6.44 x 10° n-cm-*.s—', respectively. The results obtained 
from the gamma calculations show that the peak gamma heating 
at the 0-T location of the reactor pressure vessel has a value of 
2.54 x 10-% W/g of stainless steel (SS 304). The peak gamma 
absorbed dose rate at the midcavity is about 7.31 x 10° raWh at 
full power operation. 7 refs., 34 figs., 23 tabs. 


34340 (ORNL/CSD/FTR-3619) [Physics of reactors]: For- 
eign trip report, April 20—-May 13, 1990. Brady, M.C. Oak Ridge 
National Lab., TN (USA). 29 May 1990. 7p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract AC05-840R21400. Order 
Number DE90011581. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The traveler attended the International Conference on Physics of 
Reactors: operation, design, and computation and made an oral 
presentation concerning the validation of delayed neutron spectra. 
Several discussions regarding delayed neutron data and their ap- 
plications were had with other conference attendees. Consultations 
with experts on delayed neutron and fission yield data at CEN- 
Cadarache, Grenoble, and the OECD-NEA Data Bank in Saclay 
explained the European interest in delayed neutron data as related 
to (1) the Joint European Evaluated Nuclear Data files, (2) interest 
in delayed neutron data benchmarking, (3) involvement in the Eu- 
ropean Cooperation on Fast Reactors, and (4) an agreement with 
the Japanese to review data to be used in the development of the 
actinide burner reactor. Many technical aspects of delayed neutron 
data were reviewed and discussed at these meetings which in- 
cluded representatives from France, the United Kingdom, and the 
United States. A document describing conclusions and recommen- 
dations resulting from these discussions jointly authored by all the 
participants will be submitted to the OECD-NEA Data Bank shortly. 


34341 (RIVM-248607001) Prediction methods 
environmentaleffect reporting: Part: Radiation (2). Jonker, 
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R.J.; Koester, H.W. Rijksinstituut voor Volksgezondheid en Mi- 
lieuhygiene, Bilthoven (Netherlands). Dec 1987. 136p. (in Dutch). 
Contract DGMH-B-1175061. (RIVM-248607). Order Number 
DE90630303. Available from NTIS (US Sales Only), PC A07/MF 
A01; OSTI; INIS. 

This report provides a survey of prediction methods which can 
be applied to the calculation of emissions in cuclear-reactor acci- 
dents, in the framework of environment-effect reports (dutch m.e.r.) 
or risk analyses. Also emissions during normal operation are im- 
portant for m.e.r.. These can be derived from measured emissions 
of power plants being in operation. Data concerning the latter are 
reported. The report consists of an introduction into reactor tech- 
nology, among which a description of some reactor types, the 
corresponding fuel cycle and dismantling scenarios - a discussion 
of risk-analyses for nuclear power plants and the physical pro- 
cesses which can play a role during accidents - a discussion of 
prediction methods to be employed and the expected develop- 
ments in this area - some background information. (aughor). 145 
refs.; 21 figs.; 20 tabs. 
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Moderated, Nonboiling Water Cooled 


Refer also to citation(s) 34101, 34151, 34335, 34336, 34341, 
34375, 34392, 34404, 34407, 34410, 34411, 34413, 34414, 34418, 
34428, 34432, 34434, 34435 


34342 (CNEN-DR-111/82) Calculation of differential pres- 
sure among the containment internal building of Angra 2/3. 
Costa, J.R. Comissao Nacional de Energia Nuclear (CNEN), Rio 
de Janeiro, RJ (Brazil). Dept. de Reatores. May 1982. 72p. (In Por- 
tuguese). (GAA-01/82). Order Number DE90630308. Available 
from NTIS (US Sales Only), PC A04/MF A01; OSTI; INIS. 

A quantitative analysis about the differential pressure in the 
Angra 2/3 containment building was done, using PREGA 3K com- 
puter code. 


34343 (DOE/SF/16566—1) Technology programs in support 
of advanced light water reactors: Executive summary, Volume 
1: Design tor Constructability Program. Duke Power Co., Char- 
lotte, NC (USA). Mar 1990. 78p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC03-86SF16566. Order Number 
DE90011980. Available from NTIS, PC AO5/MF A01; OSTI; INIS; 
GPO Dep. 

Design for Constructability’s overall purpose was to identify and 
address changes in the nuclear industry to restore nuclear energy 
as an attractive option for new generating capacity. The program 
stove to meet the following goals related to the future construction 
of nuclear power plants: reduced costs; assurance of improved 
quality; and shortened construction schedules. This is Volume 1 of 
three volumes. 


34344 (EPRI-NP—6835D) Lifetime of PWR control materi- 
als: Evaluation of data from Duke Power’s Oconee nuclear 
station: Final report. Rajan, S.R. (Stoller (S.M.) Corp., Pleas- 
antville, NY (USA)); Chan, Y.Y.; Sheppard, K.D.; Sunderland, D. 
Electric Power Research Inst., Palo Alto, CA (USA); Stoller (S.M.) 
Corp., Pleasantville, NY (USA). c May 1990. 215p. Sponsored by 
Electric Power Research Institute. Available from Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

Measurements of wear on Babcock and Wilcox control rods at 
Oconee —1, —2 and —3 are analyzed to establish wear patterns, 
wear rates, and the relationship between reactor operation and 
control rod wear. Profilometry data for clad deformation are also 
analyzed for indications of absorber swelling. Conclusions are 
drawn regarding the type and location of wear, wear rates and im- 
plications for control rod lifetime. 


34345 (ETDE-IT—-90-03) Fretting-corrosion studies related 
to steam generators of PWR power plants. Quaglia, G.M.; Bre- 
gani, F.; Giovanardi, S. Centro Informazioni Studi Esperienze 
(CISE), Milan (Italy); Ente Nazionale per l’Energia Elettrica, Milan 
(Italy). Centro Termica e Nucleare. 1988. 26p. (CONF-8710516—1: 
Nuclear corrosion group meeting, Chinon (France), 28 Oct 1987). 
Order Number DE90795495. Available from NTIS (US Sales Only), 
PC A03/MF A01. 





Paper presented at nuclear corrosion group meeting (Chinon, 
28-29 Oct 1987). 

The steam generator of a PWR nuclear power piant is subjected 
to numerous corrosion problems. Among these, fretting corrosion 
of steam generator tubes in contact with anti-vibration bars is an 
increasing problem, particularly for components with more than 
50.000 h of operation. To obtain information useful for the 
designer, an ENEL (italian Electricity Board) and CISE (Italy) coop- 
eration has started with the objective of collecting published data 
and performing experimental work on specific problems. In this pa- 
per, a description of the devices used at CISE Laboratories for 
fretting corrosion experiments is given and the results of the first 
tests are also reported. Previous experiments were carried out on 
Inconel 600 sheet specimens coupled with carbon steel and AISI 
410 stainless steel in steam-water at 263 degrees C; now, tests 
are running on an Inconel 600 tube specimen/inconel 600 sheet 
combination in pressurized water at the same temperature. The 
tests show that wear increases with the number of cycles and the 
amplitude of vibration. Concerning the different material combina- 
tions, it seems that the wear rate is lower for Inconel 600/AISI 410 
(0.3 mm sliding distance) than for Inconel 600/carbon steel (0.5 
mm sliding distance). First results for Inconel 600/inconel 600 show 
a marked sliding distance influence. 


34346 (NUREG/CR-5473) Inclusion of unstable ductile 
tearing and extrapolated crack-arrest toughness data in PWR 
vessel integrity assessment. Dickson, T.L. (Oak Ridge National 
Lab., TN (USA)); Cheverton, R.D.; Shum, D.K. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering; Oak 
Ridge National Lab., TN (USA). May 1990. 25p. Sponsored by Nu- 
clear Regulatory Commission. DOE Contract AC05-840R21400. 
(ORNL/TM—1 1450). Available from NTIS, PC A03/MF A01 - GPO; 
OSTI; INIS. 

Over the past several years, the Heavy-Section Steel Technology 
Program at Oak Ridge National Laboratory has performed a series 
of large-scale fracture-mechanics experiments. These experiments 
have demonstrated that prototypical nuclear reactor vessel steels 
can exhibit crack-arrest toughness values considerably above 220 
MPa../m, although arrest can be followed immediately by unstable 
ductile tearing. This report evaluates the influence of the crack- 
arrest toughness above 220 MPa..,/m on the integrity assessments 
of nuclear rector pressure vessels for pressurized-thermal shock 
(PTS) loading conditions, taking into account the potential for un- 
stable ductile tearing following arrest. The influence of the high 
crack-arrest toughness data and unstable ductile tearing on 
pressurized-water reactor vessel integrity assessment is PTS tran- 
sient dependent. However, it appears that the potential benefit 
from crack-arrest events corresponding to toughness values above 
240 MPa.-./m for low-upper-shelf weld (LUSW) material and above 
370 MPa-,/m for those vessels not containing LUSW material will 
usually be negated by unstable ductile tearing. 26 refs., 19 figs. 


34347 (TGL-30316/01) Health protection and industrial 
safety. Nuclear power plants: Terms, definitions, engineered 
safety requirements. Amt fuer Standardisierung, Messwesen und 
Warenpruefung, Berlin (German Democratic Republic). Mar 1987. 
10p. (In German). Order Number DE90630333. Available from 
NTIS (US Sales Only), PC A02/MF A01; OSTI; INIS. 

The standard applies to components of the primary circuit includ- 
ing its auxiliary facilities, and of the secondary circuit of nuclear 
power plants with pressurized water reactors; to lifting gear and 
load take-ups for the transport of nuclear fuel and primary circuit 
components; to elevators within the containment, electrical installa- 
tions, and piping and valves of radiation protection monitoring 
equipment. Part 1 defines the terms and specifies engineered 
safety requirements. 


34348 (TGL-30316/02) Health protection and industrial 
safety. Nuclear power plants: Testing and documentation. Amt 
fuer Standardisierung, Messwesen und Warenpruefung, Berlin 
(German Democratic Republic). Mar 1987. 6p. (In German). Order 
Number DE90630334. Available from NTIS (US Sales Only), PC 
A02/MF A01; OSTI; INIS. 

The standard applies to components of the primary circuit includ- 
ing its auxiliary facilities, and of the secondary circuit of nuclear 
power plants with pressurized water reactors; to lifting gear and 
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load take-ups for the transport of nuclear fuel and primary circuit 
components, and to elevators within the containment. Part 2 speci- 
fies testing, test periods, test methods, and documentation. 


34349 (TGL-30316/03) Health protection and industrial 
safety. Nuclear power plants: Behaviour in conformity with 
safety provisions for workers. Amt fuer Standardisierung, Mess- 
wesen und Warenpruefung, Berlin (German Democratic Republic). 
Mar 1987. 4p. (in German). Order Number DE90630335. Available 
from NTIS (US Sales Only), PC A02/MF A01; OSTI; INIS. 

The standard applies to primary circuit components including its 
auxiliary facilities, and of the secondary circuit of nuclear power 
plants with pressurized water reactors; to lifting gear and load take- 
ups for the transport of nuclear fuel and primary circuit components; 
to elevators within the containment, and to electrical installations. 
Part 3 specifies the behaviour of workers in conformity with safety 
provisions during operation, inspection, lifetime surveillance, func- 
tional testing, and maintenance. Special demands are made on the 
water regime and on elevators, lifting gear, and load take-ups. 


2103 Power Reactors, Nonbreeding, Graphite Mod- 
erated 


Refer also to citation(s) 34418 


34350 (BNL-44547) Transient thermal hydraulic measure- 
ments on the Particle Bed Reactor fuel element. Horn, F.L.; 
Powell, J.R.; Savino, J.M. Brookhaven National Lab., Upton, NY 
(USA). [1990]. 16p. Sponsored by U.S. Department of Defense. 
DOE Contract AC02-76CH00016. (CONF-900109-25: 7. sympo- 
sium on space nuclear power systems, Albuquerque, NM (USA), 
7-11 Jan 1990). Order Number DE90012414. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

The fuel element configuration of the Particle Bed Reactor was 
heated and quickly cooled to determine its heat extraction rate un- 
der high gas flow conditions. The tests represented a transient 
condition of the reactor fuel element at a has pressure of 70 atmo- 
spheres. Helium had a maximum power extraction capacity of 
about 7 MW per liter of bed, while hydrogen reached a maximum 
of 12 MW per liter at 1800 K has exit temperatures. The mach 
number in the exit duct of the element reached a maximum of 0.6 
at the outlet end. The pressure drop across the bed and frits was 
about two atmospheres with a particle diameter of 800 um in the 
bed, coarse frit materials, and a bed thickness of 1.9 cm. A maxi- 
mum heat transfer coefficient of 8.0 W/cm?—K was calculated for 
hydrogen in the bed. 7 figs., 2 tabs. 


34351 (ORNL/FTR-3615) [Safety related physics calcula- 
tions for HTGR reactors]: Foreign trip report, May 5—May 31, 
1990. Worley, B.A. Oak Ridge National Lab., TN (USA). 21 May 
1990. 9p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE90011579. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Paul Scherer Institute is planning a series of graphite- 
moderated experiments using low-enriched uranium in_ their 
PROTEUS critical facility. The purpose of the experiments is to 
provide needed data on reflector rod worths and water ingress ef- 
fects. Five countries are going to cooperatively participate in the 
planning and analysis of the experiments: West Germany, USSR, 
China, Japan, and the United States. The traveler presented the 
US interests and desired experimental configurations and these will 
be incorporated into the PROTEUS program. At the meeting, 
Japan and the USSR agreed to share their experimental data with 
the participating countries. The US is the only country who has not 
yet signed the cooperative agreement. A specialist meeting was 
held following the coordination meeting in which papers were pre- 
sented on the present status of uncertainties in gas-cooled reactor 
safety parameters. The presentations from the participating coun- 
tries identified reflector rod worths, water ingress effects, and 
temperature coefficients at high temperatures as the most uncer- 
tain parameters needing additional experimental data such as that 
to be provided by the PROTEUS program. 


34352 (ORNU/FTR-3625) Department of Energy MHTGR 
[Modular High Temperature Gas Reactor] Plant Design Control 
Office quality assurance audit report: Foreign trip report, May 
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14, 1990-May 18, 1990. Gildner, M.L. Oak Ridge National Lab., 
TN (USA). 31 May 1990. 31p. Sponsored by U.S. DOE Nuclear 
Energy. DOE Contract AC05-840R21400. Order Number 
DE90011923. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The audit was conducted at the SILOE reactor facility of CENG 
at Grenoble, France. This audit was authorized by DOE of the 
COMEDIE fission product behavior testing activities being con- 
ducted by CEA under contract to MMES (41X-SA348-V). The data 
from these tests will be used as the basis for the fission product 
transport predictions in the licensing of the MHTGR. The audit was 
to verify CENG personnel compliance with the COMEDIE Specific 
Quality Assurance Plan and evaluate their performance against 
DOE-MHTGR program quality requirements. The audit team 
observed several practices within the COMEDIE project which de- 
serve recognition as better than the requirements or standard 
practices. The audit team agreed that personnel interviewed during 
the course of the audit appeared capable and knowledgeable in 
their respective areas. the audit team concluded that the COME- 
DIE Quality Assurance Program has been effective in controlling 
the project for activities accomplished to date. 


2104 Power Reactors, Nonbreeding, Otherwise 
Moderated or Unmoderated 


Refer also to citation(s) 34385, 34387, 34402 


34353 (AECL-8705) The release of fission products from 
defective UO, fuel elements: A study of deposition behaviour. 
Silva, R.L. da; McCracken, D.R.; Monserrat, K.J. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Mar 1986. 39p. Order Number DE90630363. Available from 
NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

A series of experimental studies of deliberately defected Zircaloy 
clad UO, fuel elements irradiated at high linear power ratings in 
the X-2 loop of the NRX reactor were analyzed in order to deter- 
mine the deposition behaviour of fission product nuclides released 
to the heat transport system. Different piping surfaces, carbon 
steel, nickel, Monel and Inconel, typical of reactor heat transport 
materials, were monitored using gamma-ray spectroscopy to ob- 
serve the effects of different materials on deposition of isotopes. 
The results show that at constant reactor power, Mo®® and Te’? 
were the only depositing species released from small clad defects. 
Molybdenum was only released as a soluble species by washout, 
while tellurium also exhibited a small amount of continuous release 
with dry steam inside the element. During transient reactor opera- 
tion the spiking behaviour of these two isotopes was analogous to 
that displayed by the radioiodines. With increasing clad deteriora- 
tion and fuel oxidation, particles of fuel containing Np*9°, Ru, 
Ce’, La’, Zr and Nb®* were released and deposited on the 
various piping surfaces. The subsequent re-release of all species 
was negligible, and independent of reactor operation; their surface 
decay was consistent with their natural radioactive half lives over 
periods up to 18 days. 26 refs. 


34354 


(AECL-8731) Gamme-radiolysis effects on leaching 
of nuclear fuel waste forms: Influence of groundwaters and 
granite on gaseous radiolysis products. Tait, J.C.; Wilkin, D.L.; 


Hamon, R.F. Atomic Energy of Canada Ltd., Pinawa, MB 
(Canada). Whiteshell Nuclear Research Establishment. Jun 1986. 
32p. Order Number DE90630364. Available from NTIS (US Sales 
Only), PC A03/MF A01; OSTI; INIS. 

Gamma-radiolysis experiments have been conducted on aque- 
ous systems representative of those that might be found in a 
granite rock disposal vault for immobilized nuclear fuel recycle 
waste. Sealed capsules containing an air or an oxygen-free atmos- 
phere, synthetic granite or chloride groundwaters, and components 
of the disposal system (granite, clay, metal containers and glass or 
glass-ceramic waste form) were irradiated by an external gamma 
field. Analysis of the gas phase showed the presence of Hz gas in 
all capsules. Capsules containing graphite and air showed oxygen 
depletion. This depletion of O2 is attributed to radiolytic reactions 
with iron species leached from the granite. Systems containing 
bentonite clay showed the production of CO2. A computer pro- 
gram, MAKSIMA-CHEMIST, was used to qualitatively predict the 
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observed gas-phase composition by modelling the kinetics of the 
aqueous radiolysis reactions. 


34355 (AECL-8754) Recent uses of the finite element 
method in design/analysis of CANDU fuel. Tayal, M. (Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations (CA)); Lim, D. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. Jun 1985. 13p. (CONF- 
8506403—: Canadian Nuclear Society annual conference, Ottawa 
(Canada), 2-5 Jun 1985). Order Number DE90630365. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

Finite element codes FEAST and ELESTRES have been used to 
show: that initial pellet density can have a significant effect on the 
probability of fuel defect near end cap welds; that sheath stresses/ 
strains are highly multiaxial near circumferential ridges; and that the 
multiaxiality affects sheath integrity significantly. The finite element 
thermal code FEAT was used to redesign bearing pads to obtain 
lower temperture; this eliminated crevice corrosion. FEAT was also 
used to assess the influences of braze voids and of end flux peak- 
ing. These analyses involved complex geometries. By using finite 
elements, we could obtain accurate assessments economically and 
rapidly. Finite element codes are also being developed for bowing, 
diffusion, flow patterns, and stress corrosion cracking. 


34356 (AECL-8763) FEAST: a two-dimensional non-linear 
finite element code for calculating stresses. Tayal, M. Atomic 
Energy of Canada Ltd., Sheridan Park, ON (Canada). CANDU Op- 
erations. Jun 1986. 13p. (CONF-8606428-: 7. annual Canadian 
Nuclear Society conference, Toronto (Canada), 8-11 Jun 1986). 
Order Number DE90630366. Available from NTIS (US Sales Only), 
PC A03/MF A01; OSTI; INIS. 

The computer code FEAST calculates stresses, strains, and dis- 
placements. The code is two-dimensional. That is, either plane or 
axisymmetric calculations can be done. The code models elastic, 
plastic, creep, and thermal strains and stresses. Cracking can also 
be simulated. The finite element method is used to solve equations 
describing the following fundamental laws of mechanics: equilib- 
rium; compatibility; constitutive relations; yield criterion; and flow 
rule. FEAST combines several unique features that permit large 
time-steps in even severely non-linear situations. The features in- 
clude a special formulation for permitting many finite elements to 
simultaneously cross the boundary from elastic to plastic behav- 
iour; accomodation of large drops in yield-strength due to changes 
in local temperature and a three-step predictor-corrector method for 
plastic analyses. These features reduce computing costs. Compar- 
isons against twenty analytical solutions and against experimental 
measurements show that predictions of FEAST are generally accu- 
rate to + 5%. 


34357 (AECL-8767) Examination of garter springs from 
CANDU reactors. Ibrahim, |.F. Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Nov 1985. 
38p. Order Number DE90630367. Available from NTIS (US Sales 
Only), PC A03/MF A01; OSTI; INIS. 

The annular space between pressure and calandria tubes in 
CANDU reactors is maintained by coil springs around the pressure 
tubes. These garter springs are usually Zr-2.5% Nb-0.5% Cu in a 
quenched and aged condition. Garter springs removed from 
Pickering-4 after 2 years, Bruce-2 after 5 years, and Pickering-1, 
-2, -3 and -4 reactors after 12 years’ operation have been exam- 
ined. The examination included: visual examination, metallography, 
crush tests, fatigue tests, tension tests, hydrogen and deuterium 
analysis and ovality measurement. This showed that after 12 years’ 
service: (i) the springs remained intact, (ii) hydrogen/deuterium mi- 
grated to the contact areas where the springs were in loaded 
contact with the calandria tubes, (iii) ductility, crush and fatigue 
strength remained much more than adequate, (iv) hydrogen con- 
centration was unchanged from installation, and (v) deuterium 
pickup was much greater at the ends than the middle of correctly 
oriented springs and could be up to 240 ppm (240 x 10-* wt%). 


34358 (AECL-9607) CANDU 6 probabilistic safety study 
summary. Atomic Energy of Canada Ltd., Sheridan Park, ON 
(Canada). CANDU Operations. Jul 1988. 63p. Order Number 
DE90630368. Available from NTIS (US Sales Only), PC A04/MF 
A01; OSTI; INIS. 
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This report summarizes the methodology, phenomenology and 
results relevent to the assessment of severe events in a CANDU 6 
(formerly designated CANDU 600) station. The station design be- 
ing analysed is based on a CANDU 6 Mark | currently operating in 
Canada. This evaluation includes event frequency and fission prod- 
uct release assessments but does not include assessment of 
radiation dose to the public, so that the information is equivalent to 
a level 2 Probabilistic Risk Assessment (PRA). The study has 
shown that the predicted overall average frequency for core melt in 
a CANDU 6 Mark | is 4.4 x 10-® events/year. This low frequency 
is, in large part due to the heavy water moderator which acts as a 
heat sink, prevents UO2 melting and maintains core geometry for 
many events which could otherwise result in a core melt. The con- 
sequences for most core melts will be limited to the release of a 
fraction of noble gases and organic iodides. Other isotopes will be 
condensed or dissolved in the containment atmosphere and are ul- 
timately retained in the pool of water in the basement where they 
are unavailable for release. Most core melts (~ 90%) can be 
mitigated by operator action so that there is no danger of conse- 
quential damage to the containment structure and leak tightness. 
The frequency and consequences of less likely, more severe core 


melt sequences are also discussed in this report and shown to be . 


small contributors to public risk. 


34359 (AECL-9709) High-temperature transient fission-gas 
release from UO, fuel: Microstructural observations. Fehren- 
bach, P.J.; Hastings, |.J.; Lipsett, J.J.; Hunt, C.E.L.; Rose, D.H.; 
Davidson, R.D. Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. Sep 1988. 22p. (CONF- 
860204—: International ANS/ENS topical meeting on thermal 
reactor safety, San Diego, CA (USA), 2-6 Feb 1986). Order Num- 
ber DE90630369. Available from NTIS (US Sales Only), PC 
A03/MF A01; OSTI; INIS. 

Four of the in-reactor coolant transient tests performed at Chalk 
River Nuclear Laboratories have provided data on fission-gas 
release during dryout and LOCA conditions. On-line release mea- 
surements and fuel operating conditions have been used to 
deduce physical mechanisms involved in the transient release of 
fission products under these high-temperature conditions. Post- 
irradiation examination of the fuel from these four tests, including 
ceramography and scanning electron microscopy, are consistent 
with the on-line release data, and with the release mechanisms 
postulated from that data. In particular, the microstructural evi- 
dence confirms the presence of a stored fission gas inventory in 
these low burnup fuels, which is available for release by fuel crack- 
ing. Measured releases under these simulated accident conditions 
were less than 1.5% of inventory, indicating that transient fission- 
gas release during LOCA accidents with fuel temperatures up to 
2000 degrees Celsius are not likely to be significant. 


34360 (AECL-9710) Examination of core components re- 
moved from CANDU reactors. Cheadle, B.A.; Coleman, C.E.; 
Rodgers, D.K.; Davies, P.H.; Chow, C.K.; Griffiths, M. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River Nu- 
clear Labs. Nov 1988. 18p. (CONF-8711342-: Canadian Nuclear 
Society international conference on CANDU maintenance, Toronto 
(Canada), 22-24 Nov 1987). Order Number DE90630370. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

Components in the core of a nuclear reactor degrade because 
the environment is severe. For example, in CANDU reactors the 
pressure tubes must contend with the effects of hot pressurised 
water and damage by a flux of fast neutrons. To evaluate any dete- 
rioration of components and determine the cause of the occasional 
failure, we have developed a wide range of remote-handling tech- 
niques to examine radioactive materials. As well as pressure tubes, 
we have examined calandria tubes, garter springs, end fittings, 
liquid-zone control units and flux detectors. The results from these 
examinations have produced solutions to problems and continually 
provide information to help understand the processes that may limit 
the lifetime of a component. 


34361 (AECL-9733) Evaluation of a leaking crack in an ir- 
radiated CANDU pressure tube. Coleman, C.E. (Atomic Energy 
of Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Simpson, L.A. Atomic Energy of Canada Ltd., Chalk River, 


ON (Canada). Chalk River Nuclear Labs. Jun 1988. 20p. (CONF- 
8805141-: IAEA specialists’ meeting on fracture mechanics 
verification by large-scale testing, Stuttgart (Germany, F.R.), 25-27 
May 1988). Order Number DE90630371. Available from NTIS (US 
Sales Only), PC A03/MF A01; OSTI; INIS. 

Leak-before-break is used in CANDU reactors as part of the de- 
fence against rupture of the pressure tubes. Two important features 
of this technique are the action time available for detection of a 
leaking crack and the size of the leak allowing crack location. Sup- 
port for continued reliance on leak-before-break is being obtained 
from experiments, on irradiated Zr-2.5 Nb pressure tubes attached 
to their end fittings, that simulate the behaviour of a leaking crack 
in a reactor. At reactor operating temperatures leaking cracks grow 
more slowly than dry cracks in the laboratory because they are 
cooled when pressurised water flashes to steam on their surface. 
These cracks remain stable till they are at least 70 mm long. From 
the results of these experiments the action time is at least 100 h. 
The leak rate increases rapidly when a through-wall crack extends 
a small amount, thus greatly assisting with crack location. 


34362 (AECL-9753) Fuel channel performance. Brooks, 
G.L.; Price, E.G. Atomic Energy of Canada Ltd., Sheridan Park, 
ON (Canada). CANDU Operations. 1988. 24p. (CONF-880662-: 
28. annual conference of the Canadian Nuclear Association and 
the 9. annual conference of the Canadian Nuclear Society, Win- 
nipeg (Canada), 12-15 Jun 1988). Order Number DE90630373. 
Available from NTIS (US Sales Only), PC AO03/MF A01; OSTI; INIS. 

This paper summarizes the performance of fuel channels in 
CANDU reactors. The evolution of the overall fuel channel design 
and the modifications to individual components are described. The 
main fuel channel component, the pressure tube, is subject from 
service conditions, to changes in three principal factors, dimen- 
sions, properties and composition, each of which can affect 
performance or life of the tube. The changes that occur are re- 
viewed briefly. The performance of the channels from the view 
point of operating problems and replacement experience show the 
relatively low man-rem expenditure associated with fuel channel re- 
placement. The report concludes with an outline of channel design 
development. 


34363 (AECL-9851) The Canadian R and D program taer- 
geted at CANDU reactors. Moeck, E.O. Atomic Energy of Canada 
Ltd., Chalk River, ON (Canada). Chalk River Nuclear Labs. Jan 
1988. 23p. (CONF-8812135-: IAEA technical committee meeting 
and workshop on progress in heavy water reactor design and tech- 
nology, Montreal (Canada), 6 Dec 1988). Order Number 
DE90630374. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

CANDU reactors produce electricity cheaply and reliably, with 
miniscule risk to the population and minimal impact on the environ- 
ment. About half of Ontario’s electricity and a third of New 
Brunswick's are generated by CANDU power plants. Hydro Que- 
bec and utilities in Argentina, India, Pakistan, and the Republic of 
Korea also successfully operate CANDU reactors. Romania will 
soon join their ranks. The proven record of excellent performance 
of CANDUs is due in part to the first objective of the vigorous R 
and D program: namely, to sustain and improve existing CANDU 
power-plant technology. The second objective is to develop im- 
proved nuclear power plants that will remain competitive compared 
with alternative energy supplies. The third objective is to continue 
to improve our understanding of the processes underlying reactor 
safety and develop improved technology to mitigate the conse- 
quences of upset conditions. These three objectives are addressed 
by individual R and D programs in the areas of CANDU fuel chan- 
nels, reduced operating costs, reduced capital costs, reactor safety 
research, and IAEA safeguards. The work is carried out mainly at 
three centres of Atomic Energy of Canada Limited-the Chalk River 
Nuclear Laboratories, the Whiteshell Nuclear Research Establish- 
ment, and the Sheridan Park Engineering Laboratories—and at 
Ontario Hydro’s Research Laboratories. Canadian universities, con- 
sultants, manufacturers, and suppliers also provide expertise in 
their areas of specialization. 


34364 (INFO-0270) AECB staff review of Bruce NGS’A’ op- 
eration for the year 1987. Atomic Energy Control Board, Ottawa, 


ERA Vol. 15, No. 15 81 





21 NUCLEAR POWER PLANTS 


2104 Power Reactors, Nonbreeding, Otherwise Moderated or Unmoderated 


ON (Canada). Jun 1988. 28p. Order Number DE90630376. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

This report presents AECB project staff's review of major licens- 
ing issues and of the operational performance of the station during 
1987. Ontario Hydro reports and official correspondence and 
observations on AECB staff at site have been taken into considera- 
tion. The report is limited to aspects of the station performance that 
AECB staff considers to have a safety significance. Where signifi- 
cant developments associated with issues addressed in the report 
occurred in the early part of 1988 (up to the time of writing), these 
are mentioned where appropriate. Ontario Hydro’s Quarterly 
Reports for 1987 contain detailed technical information on the per- 
formance of the station, individual units and unit systems. It is the 
opinion of AECB project staff that despite a number of commend- 
able actions and achievements which are identified in this report, 
the performance of the station in 1987 was only marginally satis- 
factory and less satisfactory than in 1986. This assessment is 
supported by key performance indicators such as the number of 
reportable significant events, the number of events caused by or 
influenced by human error and the reactor trip frequency, all of 
which exceeded 1986 levels, and also by the lack of satisfactory 
progress made during the year on actions to address the findings 
of the Fall '86 AECB Assessment of Operating Practices. AECB 
staff considers that the outstanding operations and maintenance 
problems that were identified in the 1986 Assessment are due, in 
part, to an ineffective quality assurance program, and in part to a 
shortage of resources. 


2105 Power Reactors, Breeding 


34365 (AERE-M-3720) An analysis of the SARI2 rig 
results. Ford, |.J.; Clement, C.F. UKAEA Harwell Lab. (UK). Theo- 
retical Physics Div. Nov 1988. 9p. Available from H.M. Stationery 
Office, London, price Pound 8.00. 

The SARI-2 rig is a design study for a roof structure which can 
thermally insulate a cover gas space above a molten sodium pool. 
Calculations of heat transfer rates into the SARI-2 rig are made 
which suggest a sizeable heat loss occurred through the sides of 
the rig. This is ascribed to the deterioration of the insulating prop- 
erties of a cladding material placed around the rig, due to the 
condensation of sodium from vapour within it. Such a coupling of 
thermal conductivity to the total internal condensation may help to 
explain a sharp cut-off in the observed penetration of sodium into 
the cladding. (author). 


34366 (AERE-R-13386) Studies of under-sodium transport 
and deposition of caesium in a closed circulation loop. New- 
son, |.H.; Dawson, R.W.; Moul, A.N. UKAEA Harwell Lab. (UK). 
Thermal Hydraulics Div. Nov 1989. 33p. Available from H.M. Sta- 
tionery Office, London, price Pound 10.00. 

The deposition of Cs, traced with Cs, from circulating Na in 
the Harwell Active Mass Transfer Loop has been studied during a 
4400 hr run. Cs-in-Na and O2-in-Na concentrations were main- 
tained at about 10 mg/kg and 11.7 mg/kg respectively. A mass 
balance showed that a trivial fraction, < 0.2% of the total de- 
posited Cs adhered to the loop’s steel surfaces, type 316 stainless 
steel; while 94.7%, was found in the particulate sludge accumu- 
lated in the dump tank. The explanation proposed is that Cs 
became adsorbed on sodium chromite deposits formed on stain- 
less steel surfaces. These deposits, being unstable, would have 
been spalled off to generate particulate chromite which, bearing 
adsorbed Cs, would have accumulated in a quiescent loop zone, 
viz the dump tank. The inference for LMFBRs suggests Cs accu- 
mulation in the lower regions of the reactor main pool; 
Comparatively large Cs deposits were found on the colder, 380°C- 
365°C, loop pipework than on the simulated IHX tube, 600°C to 
385°C. Partition coefficients derived from the colder pipework mea- 
surements gave values of 0.003 to 0.005 cm. These are low 
compared to published results. These measurements imply that, in 
the absence of carbonaceous deposits. very little Cs contamination 
of LMFBR stainless steel surfaces will occur. (author). 


34367 (ORNL/FTR-3626) [High temperature flaw assess- 


ment procedure]: Foreign trip report, April 20, 1990—May 19, 
1990. Ruggles, M.B. Oak Ridge National Lab., TN (USA). 1 Jun 
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1990. 11p. Sponsored by Electric Power Research Institute. DOE 
Contract AC05-840R21400. Order Number DE90011924. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The Electric Power Research Institute (EPRI), the Japanese 
Central Research Institute of Electric Power Industry (CRIEPI), and 
the British Nuclear Electric (NE) are conducting joint studies in the 
field of liquid metal reactor development. The traveler is currently 
responsible for the EPRI/CRIEPI/NE High-Temperature Flaw 
Assessment Procedure activities at the Oak Ridge National Labo- 
ratory (ORNL). The traveler participated, on behalf of EPRI, in the 
EPRI/CRIEPI/NE specialist working session, the purpose of which 
was to produce the interim High-Temperature Flaw Assessment 
guide. The traveler also led discussions on the High-Temperature 
Flaw Assessment Procedure Phase 2 program plan, and on the 
plan for a new joint EPRI/CRIEPI/NE study in Inelastic Behavior 
and Failure Criteria for Modified 9Cr—1 Mo Steel. The traveler visited 
Profs. K. Ikegami, Y. Asada, N. Ohno, T. Inoue, and K. Kaneko at 
the Tokyo Institute of Technology, the University of Tokyo, Nagoya 
University, Kyoto University, and Science University of Tokyo, re- 
spectively to hold discussions on research advances in the areas 
of high-temperature fracture mechanics, inelastic material behavior, 
and constitutive modeling. In addition, the traveler visited Kajima 
Corp. and Ohbayashi Corp. Technical Research Institute to collect 
information on research in the area of fiber reinforced concrete. 


34368 (WHC-SA-0470) Fabrication of core demonstration 
experiments for irradiation in FFTF [Fast Flux Test Facility]. 
Dittmer, J.O. (Westinghouse Hanford Co., Richland, WA (USA)); 
Lovell, A.J. Westinghouse Hanford Co., Richland, WA (USA). Jun 
1990. 22p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC06-87RL10930. (CONF-900608-29: American Nuclear Society 
annual meeting, Nashville, TN (USA), 10-14 Jun 1990). Order 
Number DE90012642. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

A major initiative to develop and irradiate a long-life, mixed-oxide 
fuel system in the Fast Flux Test Facility (FFTF) has been 
implemented by Westinghouse Hanford Company for the US De- 
partment of Energy. The FFTF, shown in Figures 1 and 2, is a 400 
megawatt thermal, fast liquid metal reactor that tests liquid metal, 
space and fusion fuels and materials. The new fuel system, called 
the Core Demonstration Experiment (CDE) demonstrates the 
capability of achieving a three- to four-year life in a prototypic het- 
erogeneous reactor environment under prototypic power and 
temperature conditions. This fuel system will greatly increase fuel 
performance and lifetime from the current standard FFTF driver 
fuel. New design features, fabrication development, CDE assembly 
fabrication, and irradiation status have been described. 


2106 Power Reactors, Auxiliary, Mobile, Package, 
and Transportable 


Refer also to citation(s) 34274 


2107 Regulation and Licensing 
Refer also to citation(s) 34335, 34364 


34369 (INFO-0284) Proposed IAEA programme on safety 
aspects of nuclear power plant ageing and life extension. 
Pachner, J. (Atomic Energy Control Board, Ottawa, ON (Canada)); 
Novak, S. Atomic Energy Control Board, Ottawa, ON (Canada). 
Oct 1988. 5p. (CONF-880824—: International nuclear power plant 
aging symposium, Bethesda, MD (USA), 30 Aug - 1 sep 1988). Or- 
der Number DE90630567. Available from NTIS (US Sales Only), 
PC A02/MF A01; OSTI; INIS. 

This paper provides information on the proposed IAEA pro- 
gramme on safety aspects of nuclear power plant (NPP) ageing 
and NPP life extension, as recommended in June 1988 by the Ad- 
visory Group organized by the IAEA. 


34370 (INIS-mf-12614) Annual report: 1985-86. Atomic En- 
ergy Control Board, Ottawa, ON (Canada). 1986. 89p. (in English, 
French). Order Number DE90630571. Available from NTIS (US 
Sales Only), PC AO5/MF A01; OSTI; INIS. 





This is the thirty-ninth annual report of the Atomic Energy Con- 
trol Board. The period covered by this report is the year ending 
March 31, 1986. The Atomic Energy Control Board (AECB) was 
established in 1946, by the Atomic Energy Control Act (AEC Act), 
(Revised Statues of Canada (R.S.C.) 1970 cA19). It is a depart- 
mental corporation (Schedule B) within the meaning and purpose 
of the Financial Administration Act. The AECB controls the devel- 
opment, application and use of atomic energy in Canada, and 
participates on behalf of Canada in international measures of con- 
trol. The AECB is also repsonsible for the administration of the 
Nuclear Liability Act, (R.S.C. 1970 c29 1st Supp) as amended, in- 
cluding the designation of nuclear installations and the prescription 
of basic insurance to be carried by the operators of such nuclear 
installations. The AECB reports to Parliament through a designated 
Minister, currently the Minister of Energy, Mines and Resources. 


34371 (NUREG—0304-Vol.15-No.1) Regulatory and technical 
reports (abstract index journal): Compilation for first quarter 
1990, January—March: Volume 15, No. 1. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Freedom of Informa- 
tion and Publications Services. May 1990. 45p. Sponsored by 
Nuclear Regulatory Commission. Available from NTIS, PC A03/MF 
A01 - GPO; OSTI; INIS. 

This journal includes all formal reports in the NUREG series 
prepared by the NRC staff and contractors; proceedings of confer- 
ences and workshops; as well as international agreement reports. 
The entries in this compilation are indexed for access by title and 
abstract, secondary report number, personal author, subject, NRC 
organization for staff and international agreements, contractor, in- 
ternational organization, and licensed facility. 


34372 (NUREG-0750-Vol.31-No.3) Nuclear Regulatory 
Commission Issuances, March 1990. Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Freedom of Information 
and Publications Services. 1990. 142p. Sponsored by Nuclear 
Regulatory Commission. Available from NTIS, PC A07/MF A01 - 
GPO; OSTI; INIS. 

The report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licensing 
Appeal Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judge (ALJ), the Directors’ Deci- 
sions (DD), and the Denials of Petitions for Rulemaking (DPRM). 


34373 (NUREG—0750-Vol.31-No.4) Nuclear Regulatory Com- 
mission issuances: Volume 31, No. 4. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Freedom of Informa- 
tion and Publications Services. Apr 1990. 41p. Sponsored by 
Nuclear Regulatory Commission. Available from NTIS, PC A03/MF 
A01 - GPO; OSTI; INIS. 

This report includes the issuances received during the specified 
period from the Commission (CLI), the Atomic Safety and Licensing 
Appeal Boards (ALAB), the Atomic Safety and Licensing Boards 
(LBP), the Administrative Law Judge (ALJ), the Directors’ Deci- 
sions (DD), and the Denials of Petitions for Rulemaking (DPRM). 


34374 (NUREG—0940-Vol.9-No.1) Enforcement actions: Sig- 
nificant actions resolved: Quarterly progress report, 
January—March 1990. Nuclear Regulatory Commission, Washing- 
ton, DC (USA). Office of Enforcement. May 1990. 398p. Sponsored 
by Nuclear Regulatory Commission. Available from NTIS, PC 
A17/MF A01 - GPO; OSTI; INIS. 

This compilation summarizes significant enforcement actions that 
have been resolved during one quarterly period (January-March 
1990) and includes copies of letters, Notices, and Orders sent by 
the Nuclear Regulatory Commission to licensees with respect to 
these enforcement actions. Also included are a number of enforce- 
ment actions that had been previously resolved but not published 
in this NUREG. It is anticipated that the information in this publica- 
tion will be widely disseminated to managers and employees 
engaged in activities licensed by the NRC, so that actions can be 
taken to improve safety by avoiding future violations similar to 
those described in this publication. 


34375 (NUREG/CR-2000-Vol.9-No.4) Licensee Event Report 
(LER) compilation for month of April 1990: Volume 9, No. 4. 
Nuclear Regulatory Commission, Washington, DC (USA). Office for 
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Analysis and Evaluation of Operational Data; Oak Ridge National 
Lab., TN (USA). May 1990. 77p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract ACO05-840R21400. (ORNL/NSIC—200- 
Vol.9-No.4). Available from NTIS, PC AO5/MF A01 - GPO; OSTI; 
INIS. 

This monthly report contains Licensee Event Report (LER) oper- 
ational information that was processed into the LER data file of the 
Nuclear Safety Information Center (NSIC) during the one month 
period identified on the cover of the document. The LERs, from 
which this information is derived, are submitted to the Nuclear 
Regulatory Commission (NRC) by nuclear power plants licensees 
in accordance with federal regulations. Procedures for LER report- 
ing for revisions to those events occurring prior to 1984 are 
described in NRC Regulatory Guide 1.16 and NUREG-0161, In- 
structions for Preparation of Data Entry Sheets for Licensee Event 
Reports. For those events occurring on and after January 1, 1984, 
LERs are being submitted in accordance with the revised rule con- 
tained in Title 10 Part 50.73 of the Code of Federal Regulations 
(10 CFR 50.73 - Licensee Event Report System) which was pub- 
lished in the Federal Register (Vol. 48, No. 144) on July 26, 1983. 
NUREG-1022, Licensee Event Report System - Description of Sys- 
tems and Guidelines for Reporting, provides supporting guidance 
and information on the revised LER rule. 


2108 Economics 
Refer also to citation(s) 34570, 34581 


34376 (AER-89-207) Nuclear power: Recommendation 
concerning reconsideration of extension of nuclear power in 
the Netherlands Presented to the Minister of Economic Affairs 
in July 1989. Aigemene Energieraad, The Hague (Netherlands). 
Jul 1989. 76p. (in Dutch). Order Number DE90630538. Available 
from NTIS (US Sales Only), PC AO5/MF A01; OSTI; INIS. 

In this advice of the Dutch General Energy Council (Algemene 
Energie Raad) on the energy-politic aspects concerning the exten- 
sion of nuclear power, first the energy-politic considerations are 
discussed being at issue in the desicion making regarding the fuel 
commitment to the supply security, the environmental aspects, the 
costs and remaining economical aspects of the available options 
for new central power. Subsequently the aspects of nuclear power 
are discussed which could give reason to exclude uranium from 
the choice possibilities for the electricity sector. Therein also the 
social acceptation of nuclear risks are considered. The advice is 
closed with the final conclusion of the council. (H.W.) 53 refs.; 8 
figs.; 6 tabs. 
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34377 (IVEM-SV-44) Are we safe here?: An investigation 
into the use of risk studies in the Dutch nuclear power debate. 
Korenromp, R. Rijksuniversiteit Groningen (Netherlands). Interfacul- 
taire Vakgroep Energie en Milieukunde. Jul 1989. 72p. (In Dutch). 
Order Number DE90630244. Available from NTIS (US Sales Only), 
PC A04/MF A01; OSTI; INIS. 

In this study the role of Probabilistic Risk Analysis in the Dutch 
nuclear-power policy is investigated. The question if the risks of 
nuclear power can be assessed with PRA and which are the risks, 
is put to special literature and to a number of persons/authorities 
who are engaged with the governments policy in this area: the 
foundation Nature and Environment, W.A. Smit, the department of 
Public Health, Town and Country Planning and Enviromental Hy- 
gienics (VROM), the department of Economic Affairs (EZ), and 
ECN. It is concluded that different views on 'risk’ and ‘risk accept- 
ability’ play a role. In summary, it amounts to the significance 
which has to be ascribed to very small chances: are these negligi- 
ble or not. The different assumptions also lead to different requests 
to PRA studies. Thediscussion practically comes to a head upon 
the question how reliable the outcome of PRA studies are. The ex- 
pectations of the outcome of PRA studies run too high at both 
departments. Decisions about expanding or not expanding of nu- 
clear power in the Netherlands should not be made on the basis of 
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a PRA study. However the technics don’t need to be thrown away. 
PRA can be used very well in safety policies at a later stage, to 
make nuclear power plants safer by the possibility of tracing weak 
points in the design and in, for example, training of the personnel. 
A discussion about the acceptability of nuclear power should not 
be made around a PRA study, but should rather be based upon a 
more extended evaluation of the risks as well as the benefits of nu- 
clear power in the Netherlands. (author). 67 refs.; 13 figs.; 3 tabs. 


2201 Theory and Calculation 
Refer also to citation(s) 34351, 34388 


34378 (NEACRP-319) Decay heat calculation: An interne- 
tional nuclear code comparison. Duchemin, B. (CEA Centre 
d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Lab. 
de Metrologie des Rayonnements lonisants); Nordborg, C. Nuclear 
Energy Agency, 75 - Paris (France). [1990]. 39p. (NEANDC—275). 
Available from NEA Data Bank, 91191 Gif-sur-Yvette, France. 

The results of an international code comparison on decay heat 
are presented and discussed. Participants from more than ten lab- 
oratories calculated, using the same input data, decay heat for 
thirteen cooling times between 1 and 10'° sec. Two irradiation 
cases were proposed: fission pulse and 3 x 10” seconds of irradi- 
ation of 255U fuel. The results are analyzed and compared. This 
inter-comparison shows that, if the same input data are given, most 
of the codes give very similar results for the decay heat and con- 
sequently also for the fission product contribution. 8 figs., 13 tabs. 


34379 (ORNL/CSD/FTR-3621) [Reactor physics and criti- 
cality safety]: Foreign trip report, April 23—May 4, 1990. Petrie, 
L.M.; Whitesides, G.E. Oak Ridge National Lab., TN (USA). 11 Jun 
1990. 21p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE90012419. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The traveler, along with two members of the OECD-NEA Working 
Group on Criticality Calculations from Cadarache, France, pre- 
sented a paper at the PHYSOR '90 meeting, held in Marseille. The 
presentation summarized the findings of the Working Group relative 
to problems with several computational methods pursued during 
the efforts to validate calculations involving fissile materials in solid 
form surrounded by fissile material in solution. The following week 
both travelers attended a Working Group meeting at OECD Head- 
quarters in Paris to continue their study of this type of problem and 
to review other potential computational validation topics. The major 
finding that was reviewed at the Paris meetings and which was the 
theme of the PHYSOR '90 meeting was the discovery that major 
errors in criticality calculations for the systems being studied could 
occur with several commonly used computational methods. 


2202 Components and Accessories 


Refer also to citation(s) 34304, 34345, 34389, 34390, 34391, 
34415, 34416, 34421, 34422, 34425, 34426, 34427, 34428, 34429, 
34430, 34431, 34432, 34433, 34586, 35647 


34380 (CONF-900617-15) Study of the influence of imper- 
fections on the dynamic stability of tanks. Uras, R.A. (Argonne 
National Lab., IL (USA)); Liu, Wing Kam; Chen, Yi-Jung. Argonne 
National Lab., IL (USA). [1990]. 9p. Sponsored by U.S. DOE 
Nuclear Energy; National Science Foundation. DOE Contract W- 
31109-ENG-38. Grant CES-8614957. From Pressure vessels and 
piping conference: be in tune for the 90's; Nashville, TN (USA); 
17-21 Jun 1990. Order Number DE90011094. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

The influence of geometrical imperfections on the dynamic stabil- 
ity of liquid-filled shells under horizontal ground excitation is 
studied. Some basic concepts in the large deformation and large 
deformation thin shell theory are recalled. The work done by 
inertial and internal forces are given in the Gaussian surface coor- 
dinate system. A general imperfection pattern in the circumferential 
direction is introduced. The emphasis is particularly dedicated to 
the analysis of the geometrical stiffness term. Different patterns are 
studied to explain the occurrence of additional instability regions. 6 
refs., 1 fig., 3 tabs. 
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34381 (EPRI-NP-6630) Guidelines for performance-based 
supplier audits (NCIG-16): Final report. Lauderdale, J.R. (Sci- 
ence Applications International Corp., McLean, VA (USA)); Mattu, 
R.K.; Roman, W.S. Electric Power Research Inst., Palo Alto, CA 
(USA); Science Applications International Corp., McLean, VA 
(USA). c Jun 1990. 72p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

This document provides guidelines for planning and conducting 
performance-based audits of suppliers of items used in nuclear 
power plants. A common purpose of audits is to provide a basis for 
confidence in the supplier's controls to ensure that products re- 
ceived will perform their intended functions satisfactorily. 
Performance-based audits offer means of raising the level of confi- 
dence. This confidence comes from evaluation of important 
features of the product and the processes and activities that pro- 
duce it. This document does not add requirements to those in 
existing codes, standards, or regulations. The guidance herein is 
intended to complement the information in existing industry stan- 
dards and practices. Performance-based audits are one element of 
an effective procurement program. A companion EPRI/NCIG docu- 
ment, EPRI NP-6629, Guidelines for the Procurement and Receipt 
of Items for Nuclear Power Plants (NCIG-15), provides guidance 
for other elements of an effective procurement program. 


2203 Fuel Elements 
Refer also to citation(s) 34362, 34902 


34382 (AECL-9682) Dynamics of nuclear fuel assemblies 
in vertical flow channels: DYNMOD code: a user’s manual and 
program description. Mason, V.A. (UKAEA Springfields Nuclear 
Power Development Labs. (UK)). Atomic Energy of Canada Ltd., 
Chalk River, ON (Canada). Chalk River Nuclear Labs. Jan 1988. 
169p. Order Number DE90630274. Available from NTIS (US Sales 
Only), PC A08/MF A01; OSTI; INIS. 

Written in LAMPS matrix processor language (FORTRAN based) 
on a CDC6600 SCOVE operating system. 

DYNMOD is a computer program designed to predict the dy- 
namic behaviour of nuclear fuel assemblies in axial flow. The 
calculations performed by DYNMOD and the input data required by 
the program are described in this report. Examples of DYNMOD 
usage and a brief assessment of the accuracy of the dynamic 
model are also presented. It is intended that the report will be used 
as a reference manual by users of DYNMOD. 


34383 (CONF-900608-21) Dynamic pressure approach to 
analysis of reactor fuel plate stability. Swinson, W.F.; Yahr, G.T. 
Oak Ridge National Lab., TN (USA). [1990]. 21p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From American Nuclear Society annual meeting; Nashville, TN 
(USA); 10-14 Jun 1990. Order Number DE90012161. Available 
froin NTIS, PC A03/MF A01; OSTI; INIS. 

The dynamic pressure model can conveniently be used to evalu- 
ate the critical stress regions as a function of flow velocity. For 
some of the preliminary advanced neutron source reactor plate de- 
signs this could be very significant since the flow velocity could be 
limited by peak stresses in the plates more than by deflection or 
stability. The dynamic pressure results predicts the differential 
pressure across a plate as a function of flow velocity. The pressure 
differential can then be used to find the deflection and/or stress of 
the plate using traditional plate analyses. Instability would occur 
when plates are touching at mid-channel such that rapid oscillations 
of pressure can occur. The technique is conservative and gives a 
design limit for the plate. This model is one of several methods be- 
ing used in the design of the ANS fuel elements. 10 refs., 4 figs. 


2204 Control Systems 
Refer also to citation(s) 34306, 34407, 36653 


34384 (CISE-4706) ENEL thermoelectric power plant on- 
line control systems for equipment performance monitoring: 
First performance inspection. Cerrai, P.; Possenti, A.; Clapis, A. 





Ente Nazionale per l’Energia Elettrica, Milan (Italy); Centro Infor- 
mazioni Studi Esperienze (CISE), Milan (Italy). 1989. 20p. (in 
Italian). Order Number DE90795462. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

A description is given of ENEL’s (Italian Electricity Board) recent 
experiences in on-line control processes and advanced diagnostic 
systems for the monitoring of thermoelectric power plant operation. 
The paper describes the functional characteristics of the new on- 
line control systems, methods for periodic in-service inspections, 
information system computer architecture and control system 
flexibility of use, use of control system for operational economy as- 
sessment and for the monitoring of process water quality. 


34385 (CSA-CAN3-N290.4-M82) Requirements for the reac- 
tor regulating systems of CANDU nuclear power plants. 
Canadian Standards Association, Rexdale, ON (Canada). Dec 
1982. 24p. Order Number DE90630278. Available from NTIS (US 
Sales Only), PC A03/MF A01; OSTI; INIS. 

This is the first edition of CSA Standard CAN3-N290.4, Require- 
ments for the Reactor Regulating Systems of CANDU Nuclear 
Power Plants. It is written in Si(metric) units. The development of 
this Standard was initiated by the Canadian Nuclear Association to 
help the prospective owner of a nuclear power piant as well as the 
designer, manufacturer, fabricator, and installer of nuclear power 
plant components, by compiling the various requirements of regula- 
tory authorities. Although this compilation includes requirements of 
a regulatory nature, users of the Standard should recognize that it 
has the force of law only when adopted by a regulatory authority. 
For this reason users of the Standard who are concerned with its 
legal aspects should consult the appropriate authority. In this con- 
nection the involvement is to be noted of both the Atomic Energy 
Control Board - for the acceptance of the site and the plant design, 
and the issuing of licenses for the construction and operation of 
the nuclear plant - and the relevant provincial government depart- 
ment - for the registration and inspection of the nuclear power 
plant components. The specific objective of this Standard is to es- 
tablish the minimum requirements for the design, manufacture and 


fabrication, qualification and installation of reactor regulating sys- 
tems in CANDU nuclear power plants, in order to ensure that they 
will operate as intended. The purpose of this Standard is not to sti- 
fle improved system design, but to provide a minimum base 
against which innovations and new techniques can be compared. 


34386 (ENEL-340.039/1) The LEGO system for dynamic 
computerized simulation of complex processes. Cori, R.; 
Spelta, S. Ente Nazionale per |’Energia Elettrica, Milan (Italy). Jul 
1988. 20p. (in Italian). Order Number DE90795465. Available from 
NTIS (US Sales Only), PC AO3/MF A01. 

After a brief review of the arguments favouring an always greater 
diffusion of mathematical models for the study of plant dynamics, 
this paper presents the modular code, LEGO, developed at the Au- 
tomation Research Center of ENEL (italian Electricity Board). 
Descriptions are given of the code’s development, validation and 
applications involving the dynamic simulation of power plant pro- 
cesses. 


34387 (INFO-0220) Reliability of microcircults in nuclear 
power plants. Cross, P.M. (Spar Aerospace Ltd., Toronto, ON 
(Canada)); Taplin, R.C. Atomic Energy Control Board, Ottawa, ON 
(Canada). Jun 1986. 46p. Order Number DE90630279. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

The reliability problems associated with modernizing control sys- 
tems in nuclear power plants, particularly by using new technology 
microcircuits, are discussed and twelve problem areas identified. 
These are: new technology introduction; variability in manufacture; 
derating necessities; distributed systems; use of redundancy; elec- 
trostatic discharge damage; electromagnetic interference; nuclear 
radiation; thermal effects; contamination, including humidity; me- 
chanical effects, including vibration; and testing. Recommendations 
for the AECB are given in each area. Guidelines are given for the 
design, procurement, installation, operation and maintenance 
stages of use. Recommendations for further work are given. 


34388 (SAND-90-7078) Formulation and experimental eval- 
uation of closed-form control laws for the rapid maneuvering 
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of reactor neutronic power: Final report. Bernard, J.A. (Massa- 
chusetts Inst. of Tech., Cambridge, MA (USA). Nuclear Reactor 
Lab.). Sandia National Labs., Albuquerque, NM (USA); Massachu- 
setts Inst. of Tech., Cambridge, MA (USA). Nuclear Reactor Lab. 
Sep 1989. 346p. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract AC04-76DP00789. (MITNRL-030). Order Number 
DE90012498. Available from NTIS, PC A15/MF A01 - OSTI; GPO 


This report describes both the theoretical development and the 
experimental evaluation of a novel, robust methodology for the 
time-optimal adjustment of a reactor’s neutronic power under condi- 
tions of closed-loop digital control. Central to the approach are the 
‘MIT-SNL Period-Generated Minimum Time Control Laws’ which 
determine the rate at which reactivity should be changed in order 
to cause a reactor’s neutronic power to conform to a specified tra- 
jectory. Using these laws, reactor power can be safely raised by 
five to seven orders of magnitude in a few seconds. The MIT-SNL 
laws were developed to facilitate rapid increases of neutronic 
power on spacecraft reactors operating in an SDI environment. 
However, these laws are generic and have other applications 
including the rapid recovery of research and test reactors subse- 
quent to an unanticipated shutdown, power increases following the 
achievement of criticality on commercial reactors, power adjust- 
ments on commercial reactors so as to minimize thermal stress, 
and automated startups. The work reported here was performed by 
the Massachusetts Institute of Technology under contract to the 
Sandia National Laboratories. Support was also provided by the 
US Department of Energy's Division of University and Industry Pro- 
grams. The work described in this report is significant in that a 
novel solution to the problem of time-optimal control of neutronic 
power was identified, in that a rigorous description of a reactor’s 
dynamics was derived in that the rate of change of reactivity was 
recognized as the proper control signal, and in that extensive 
experimental trials were conducted of these newly developed con- 
cepts on actual nuclear reactors. 43 refs., 118 figs., 11 tabs. 


34389 Transactions of the 10th international conference on 
structual mechanics in reactor technology. Volume P. 
Probabilistic safety assessment. Hadjian, A.H. 199p. American As- 
sociation for Structural Mechanics in Reactor Technology, Los 
Angeles, CA (USA) (1989). (CONF-890855—: 10. international con- 
ference on Structural Mechanics in Reactor Technology (SMIRT), 
Anaheim, CA (USA), 14-18 Aug 1989). 

A wide spectrum of subjects is covered in this book, including 
theoretical developments in structural mechanics, loading condi- 
tions, behavior of materials, fluid mechanics, operating experience, 
accident sequences, and calculational procedures. As a result, 
problems of structural mechanics analysis are focused within the 
general context of the design, reliability, and safety of nuclear reac- 
tors. Operating plant performance and life extension, waste 
repository technology and regulatory research have been formal- 
ized as distinct divisions. The papers presented in this book are 
theoretical or applied, or they address both of these aspects to 
demonstrate application of developed methods to solve specific de- 
sign problems and show how ell actual behavior correlates with 
theory. These papers explore in detail probabilistic safety assess- 
ment (PSA) or nuclear power plans and nuclear fuel cycle 
installations; internal and external events; common mode and 
dependent failures; model uncertainties; analysis of operational ex- 
perience; criteria for setting-up of data bases for use in reliability 
and risk evaluations; precursor studies; man-machine interactions; 
relationship between availability and PSA and probabilistic methods 
in setting up codes, standards and safety goals. 


34390 Computer graphics in reactor safety analysis. Fiala, 
C. (Argonne National Lab., IL (USA)); Kulak, R.F. pp. 63-68 of 
Transactions on the 10th international conference on structural me- 
chanics in reactor technology. Hadjian, A.H. American Association 
for Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1989). (CONF-890855-: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

This paper describes a family of three computer graphics codes 
designed to assist the analyst in three areas: the modelling of com- 
plex three-dimensional finite element models of reactor structures; 


ERA Vol. 15, No. 15 85 





22 NUCLEAR REACTOR TECHNOLOGY 
2204 Control Systems 


the interpretation of computational results; and the reporting of the 
results of numerical simulations. The purpose and key features of 
each code are presented. The graphics output used in actual 
safety analysis aré used to illustrate the capabilities of each code. 


34391 Completed research for improved codes and stan- 
dards on steam generator tube inspection and plugging. Kurtz, 
R.J. (Pacific Northwest Lab., Richland, WA (USA)); Muscara, J. pp. 
123-130 of Transactions of the 10th international conference on 
structural mechanics in reactor technology. Hadjian, A.H. American 
Association for Structural Mechanics in Reactor Technology, Los 
Angeles, CA (USA) (1988). DOE Contract AC06-76RL01830. 
(CONF-890855-: 10. international conference on Structural Me- 
chanics in Reactor Technology (SMIRT), Anaheim, CA (USA), 
14-18 Aug 1989). 

This paper discusses extensive research supported by the U.S. 
Nuclear Regulatory Commission (NRC) to develop information on 
the margin-to-failure of degraded steam generator tubing and the 
reliability and effectiveness of eddy-current (EC) in-service inspec- 
tion techniques to detect and size degradation. Burst and leak-rate 
test results are described along with empirical models to correlate 
flaw geometry and size with remaining tube integrity. Results of 
round robin examinations to determine EC inspection reliability are 
presented. An evaluation and comparison of various sampling/ 
inspection schemes for in-service inspection of steam generators is 
discussed. 


34392 Development of a full scope reactor engineering sim- 
ulator. Venhuizen, J.R. (idaho National Engineering Lab., EG and 
G Idaho, Inc., Idaho Falls, ID (US)); Laats, E.T. pp. 531-535 of 
Proceedings of the 1988, twentieth annual summer computer simu- 
lation conference. Barnett, C.C.; Holmes, W.M. Society for 
Computer Simulation, San Diego, CA (USA) (1988). (CONF- 
880733—: SCS summer computer simulation conference, Seattle, 
WA (USA), 25-27 Jul 1988). 

An engineering laboratory is pursuing the development of an 
engineering simulator for use by several agencies of the U.S. Gov- 
ernment. According to the authors, this simulator will provide the 
highest fidelity simulation with initial objectives for studying aug- 
mented nuclear reactor operator training, and later for advanced 
concepts testing as applicable to control room accident diagnosis 
and management. 


2205 Environmental Aspects 


Refer also to citation(s) 34403, 34405, 34423, 34424, 34434, 
35747, 35891, 36185 


34393 (INFO—0248(E)) Use of biological indicators for eval- 
uating environmental stress. Letourneau, C.; Castonguay, J. 
Atomic Energy Control Board, Ottawa, ON (Canada). Sep 1988. 
68p. Order Number DE90629986. Available from NTIS (US Sales 
Only), PC A04/MF A01; OSTI; INIS. 

This report examines the usefulness of biological analyses for 
evaluating environmental stress. All forms of stress are addressed; 
particular attention, however, is paid to the use of biological analy- 
ses to evaluate the impact on the environment from radioactive 
releases of the nuclear industry. First, we will review different bio- 
logical analyses which are grouped into two approaches: the 
holistic approach (biotic and diversity indices) and the reductionist 
approach ('biological indicators’ per se). Secondly, we will compare 
the usefulness of plants and animals as indicators based on the 
established criteria. This report ends with a compilation of letters re- 
ceived from different organizations which outline the present use in 
Canada of biological indicators for evaluating environmental stress. 


34394 (SREL-38) Wood Storks of the Birdsville Colony 
and swamps of the Savannah River site: 1989 Annual report. 
Coulter, M.C. Savannah River Ecology Lab., Aiken, SC (USA). Div. 
of Stress and Wildlife Ecology. Aug 1989. 284p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO9-76SR00819. 
Order Number DE90012111. Available from NTIS, PC A14/MF A01 
- OSTI; GPO Dep. 

The population of Wood Storks (Mycteria americana) that breeds 
in the United States has decreased from an estimated 20,000 pairs 
in 1930 to just under 5,000 pairs in 1980. The decline has 
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prompted the United States Fish an Wildlife Service to list the 
United States breeding population of Wood Storks as endangered. 
When the US Department of Energy (USDOE) decided to restart L- 
Reactor on the SRS there was concern that when the reactor was 
restarted, cooling water flowing into the Steel Creek Delta would 
raise the water level and the area would become too deep for for- 
aging storks. USDOE began consultation with the US Fish and 
Wildlife Service (USFWS) and agreed to develop and maintain al- 
ternative foraging habitat to replace the potential loss so the 
Kathwood Foraging Ponds were developed. We have examined 
the breeding biology of the birds at the colony to determine when 
the birds may have maximum food demand and we have studied 
foraging ecology of the birds. The objectives of the work carried 
out in 1989 were: to determine the locations of foraging sites of 
Wood Storks from the Birdsville Colony ad examine year-to-year 
variation in sites used; to characterize in more detail the habitat, 
vegetation, water quality and prey density/biomass at these sites; 
to observe the breeding birds to determine times when food de- 
mands at the colony are greatest; to examine the movements of 
storks from the rookery to foraging sites and related seasonal 
trends to the breeding biology; to examine the importance of the 
Savannah River Site Swamp (SRSS) to foraging Wood Storks; and 
to examine the movements of individual birds to determine the 
generality of the observed patterns. 28 refs., 100 figs., 78 tabs. 


2206 Research, Test, and Experimental Reactors 
Refer also to citation(s) 34368, 34388, 34421, 35262, 35644 


34395 (AECL-9570) The nuclear battery: A solid-state, 
passively cooled reactor for the generation of electricity and/or 
high-grade steam heat. Kozier, K.S.; Rosinger, H.E. Atomic En- 
ergy of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear 
Research Establishment. 1988. 22p. Order Number DE90630400. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 
This paper reviews the evolution and present status of an Atomic 
Energy of Canada Limited program to develop a small, solid-state, 
passively cooled reactor power supply known as the Nuclear Bat- 
tery. Key technical features of the Nuclear Battery reactor core 
include a heat-pipe primary heat transport system, graphite neutron 
moderator, low-enriched uranium TRISO coated-particle fuel and 
the use of burnable poisons for long-term reactivity control. An ex- 
ternal secondary heat transport system extracts useful heat energy, 
which may be converted into electricity in an organic Rankine cycle 
engine or used to produce high-pressure steam. The present refer- 
ence design is capable of producing about 2400 kW(t) (about 600 
kW(e) net) for 15 full-power years. Technical and safety features 
are described along with recent progress in component hardware 
development programs and market assessment work. 19 refs. 


34396 (AECL-9757) An overview of thermalhydraulics R 
and D for SLOWPOKE heating reactors. Dimmick, G.R. Atomic 
Energy of Canada Ltd., Chalk River, ON (Canada). Chalk River 
Nuclear Labs. Sep 1988. 29p. Order Number DE90630401. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 
AECL is currently demonstrating the use of pool-type reactors of 
up to 10 MW output to produce hot water at about 90 degrees Cel- 
sius. The initial focus for the development is the provision of a 
source of hot water for institutional and municipal heating networks. 
Ongoing developments are designed to broaden the applications to 
electricity generation and industrial processes such as desalination 
and agricultural needs. The reactor concept is based on the 
Slowpoke-2 research reactor, eight of which are successfully oper- 
ating in Canada and abroad. The primary-circuit flow is driven by 
natural convection, with the heated water, produced by the reactor 
core near the bottom of the pool, being ducted to low-pressure- 
drop heat exchangers in the upper part of the pool. As the pool 
volume is relatively large, the fluid transit time around the circuit is 
long, ensuring that the reactor response to all normal transients is 
extremely slow. To investigate thermalhydraulics aspects of the re- 
actor design, including its behaviour underextreme conditions, an 
electrically heated, natural-convection loop was designed and con- 
structed. The core of the loop consists of a rod bundle that is a 
precise reproduction of one quarter of the core of the 2-MW 
SLOWPOKE Demonstration Reactor presently being tested at the 
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Whiteshell Nuclear Research Establishment. With this loop, mea- 
surements of the distribution of pressure, temperature, velocity and 
subcooled void have been made in the simulated core, via a vari- 
ety of intrusive and non-intrusive techniques. In addition, both the 
single- and two-phase behaviour of the system have been studied. 
This paper gives examples of the various in-core measurements 
made and also makes comparisons between the measured system 
behaviour and that predicted by the various steady-state and tran- 
sient computer codes. 


34397 (EGG-M-89067) Use of the power burst facility for 
boron neutron capture therapy. Crocker, J.G.; Griebenow, M.L.; 
Leatham, J. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1989]. 
10p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC07-761D01570. (IAEA-SM-310/19;CONF-8910406-1: _Interna- 
tional Atomic Energy Agency symposium, Ontario (Canada), 23-27 
Oct 1989). Order Number DE90010955. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

A program is under development at the Idaho National Engineer- 
ing Laboratory (INEL) that involves using the Power Burst Facility 
(PBF) for research into Boron Neutron Capture Therapy (BNCT). 
BNCT utilizes the ionizing energy from boron-neutron capture to 
stop reproduction of or destroy cells in cancerous tissue in a two 
step process. The first step is to selectively concentrate a boron 
isotope within the tumor cell, that when activated by neutron cap- 
ture emits highly ionizing, short range particles. The second step 
involves activation of the isotope only in the vicinity of the tumor 
with a narrow neutron beam. The INEL program includes the modi- 
fication of the PBF by the addition of a neutron filter and treatment 
area. The intense source of epithermal neutrons from PBF is con- 
sidered necessary to achieve optimum therapy for deep-seated 
tumors with minimum damage to surface tissue. The INEL program 
leads to human clinical trials at PBF which is intended to prove 
that brain tumors can be successfully treated through noninvasive 
techniques. Further research into BNCT at PBF for other cancer 
types is also anticipated. 9 refs., 4 figs. 


34398 (ORNL/FTR-3616) [Thermal limits during decay heat 
removal]: Foreign trip report, April 25-May 8, 1990. Ruggles, 
A.E. Oak Ridge National Lab., TN (USA). 23 May 1990. 8p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE90011578. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Four experimental facilities were reviewed during this visit. Two 
of these facilities are identified as being capable of generating data 
of value to the ANSR. The modifications needed to these facilities 
and the nature of the data they could produce were identified dur- 
ing the visit. The importance of the boundary condition held on the 
heated channel during the critical heat flux testing was discussed 
at length. Agreement to take data while imposing constant pres- 
sure drop boundary conditions was established. 


34399 (ORNL/TM-11499) Oak Ridge reactor shutdown 
maintenance and surveillance quarterly report, July, August, 
and September 1989. Hamrick, T.P.; Coleman, G.H.; Laughlin, 
D.L. Oak Ridge National Lab., TN (USA). Jun 1990. 13p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE90011580. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The Department of Energy ordered the Oak Ridge Reactor to be 
placed in permanent shutdown on July 14, 1987. Maintenance ac- 
tivities, both mechanical and instrument, were essentially routine in 
nature. Shutdown activities are discussed for this reporting period. 


34400 (ORNL/TM—11500) Bulk shielding facility quarterly 
report, October, November, and December 1989. Laughlin, D.L.; 
Hamrick, T.P. Oak Ridge National Lab., TN (USA). Jun 1990. 15p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. Order Number DE90011617. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This document discusses activities during this reporting period. 
The Bulk Shielding Reactor (BSR) remained shut down during Oc- 
tober, November, and December. Water-quality control in both the 
reactor primary and secondary cooling systems was satisfactory. 
The Pool Critical Assembly (PCA) is shut down for shim-safety rod 
magnets and associated electronic components upgrading. 


34401 Radiation-induced temperature shift of the ASME K,, 
curve. Nanstad, R.K. (Oak Ridge National Lab., TN (USA)); Hag- 
gag, F.M.; Iskander, S.K. pp. 143-148 of Transactions of the 10th 
international conference on structural mechanics in reactor technol- 
ogy. Hadjian, A.H. American Association for Structural Mechanics 
in Reactor Technology, Los Angeles, CA (USA) (1988). DOE Con- 
tract ACO05-840R21400. (CONF-890855—: 10. international 
conference on Structural Mechanics in Reactor Technology 
(SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

This paper reports on a study conducted to determine the effects 
of neutron irradiation on the temperature shift and shape of the K,, 
curve described in Sect. XI of the ASME Boiler and Pressure Ves- 
sel Code. Two submerged-arc welds with copper contents of 0.23 
and 0.31 wt % were commercially fabricated in 215 mm-thick plate. 
Charpy impact, tensile, drop-weight, and compact specimens up to 
203.2 mm thick were fabricated and tested to provide a large data 
base for unirradiated material. Similar specimens with compacts up 
to 101.6 mm thick, irradiated at about 288°C to a mean fluence of 
about 1.6 x 10'® neutrons/em? , were tested to provide a similarly 
large data base with which to evaluate the temperature shift and 
shape of the ASME K,, curve. Both linear-elastic and elastic-plastic 
fracture mechanics techniques were used to analyze test results. 


2207 Plutonium and Isotope Production Reactors 
Refer also to citation(s) 34403, 34406, 34420 
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Refer also to citation(s) 34305, 34306, 34336, 34339, 34343, 
34351, 34371, 34378, 34379, 34380, 34381, 34388, 34389, 34390, 
34398, 34439, 34440, 34503, 35315 


34402 (AECL-9741) A CANDU designed for more tolerance 
to failures in large components. Spinks, N.J. (Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs.); Barclay, F.W.; Allen, PJ.; Yee, F. Atomic Energy of 
Canada Ltd., Chalk River, ON (Canada). Chalk River Nuclear 
Labs. Jun 1988. 23p. (CONF-880662-: 28. annual conference of 
the Canadian Nuclear Association and the 9. annual conference of 
the Canadian Nuclear Society, Winnipeg (Canada), 12-15 Jun 
1988). Order Number DE90630372. Available from NTIS (US Sales 
Only), PC A03/MF A01; OSTI; INIS. 

Current designs of CANDU reactors have several groups of fuel 
channels each served by an upstream coolant supply-train consist- 
ing of an outlet header, a steam generator, one or more pumps in 
parallel and an inlet header. Postulated failures in these large com- 
ponents put the heaviest demands on the safety systems. For 
example, the rupture of a header sets the requirements for the 
speed of shutdown and for the speed and capacity of emergency 
coolant injection, and it has a large impact on containment design. 
A CANDU design is being investigated to reduce the impact of fail- 
ures in large components. Each group of fuel channels is supplied 
by more than one train so that if one train fails the rest continue to 
work. Reverse flow limiters reduce the loss-of-coolant from the un- 
broken trains to a broken supply train. The paper describes several 
design options for making the piping connections from multi supply- 
trains to fuel channels. It discusses progress in design and testing 
of flow limiters. A preliminary analysis is given of affected acci- 
dents. 


34403 (BNWL-CC—1056) The environmental effects of an 
extended Hanford plant shutdown. Foster, R.F.; Corley, J.P. 
(eds.). Battelle Pacific Northwest Lab., Richland, WA (USA). 28 
Feb 1967. Sip. Sponsored by U.S. DOE Nuclear Energy. DOE 
Contract ACO6-76RL01830. Order Number DE90012105. Available 
from NTIS, PC A05/MF A01 - OSTI; GPO Dep. 

Declassified 11 Oct 1984. 

The work stoppage and consequent shutdown of the plutonium 
production facilities in the summer of 1966 resulted in a marked re- 
duction in the discharge of radionuclides and heat to the Columbia 
River and, to a lesser extent, to the discharge of effluents from the 
Chemical Separations Plants to the Atmosphere and to the ground. 
The extent to which this curtailment of effluent discharge resulted 
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in reductions in the levels of radioactive materials in the environ- 
ment and in the thermal and chemical impacts on the Columbia 
River is of substantial interest to the Division of Production and 
Operational Safety and to the Research Divisions sponsoring stud- 
ies on the river. Because of this broad interest, the Pacific 
Northwest Laboratory was asked to prepare a comprehensive 
report assessing the impact of the shutdown. This report is in re- 
sponse to that request. 49 figs., 4 tabs. 


34404 (CONF-9006185-1) Description of the Structural Ma- 
terials Information Center being established at the Oak Ridge 
National Laboratory. Oland, B. Oak Ridge National Lab., TN 
(USA). [1990]. 17p. Sponsored by Nuclear Regulatory Commission. 
DOE Contract AC05-840R21400. From 1990 CBT building tech- 
nology symposia series; Gaithersburg, MD (USA); 14 Jun 1990. 
Order Number DE90011703. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

The US Nuclear Regulatory Commission has initiated a Struc- 
tural aging Program at the Oak Ridge National Laboratory to 
identify potential structural safety issues related to continued ser- 
vice of nuclear power plants and to establish criteria for evaluating 
and resolving these issues. One of the tasks in this program fo- 
cuses on the establishment of a Structural Materials Information 
Center where data and information on the time variation of con- 
crete and concrete-related material properties under the influence 
of pertinent environmental stressors and aging factors will be col- 
lected and assembled into a database. This database will be used 
to assist in the prediction of potential long-term deterioration of crit- 
ical structural components in nuclear power plants and to establish 
limits on hostile environmental exposure for these structures and 
materials. Materials property data and information will be collected 
at the Structural Materials Information Center from open literature, 
published references, and identifiable sources. Initially, the data- 
base will include portland cement concrete, metallic reinforcement, 
prestressing tendon and structural steel materials. Then, as data 
and information for other material systems are obtained, the 
database will be expanded and updated. The database will be de- 
veloped and presented in two complementary formats. The 
Structural Materials Handbook will be published in four volumes as 
an expandable, hard copy handbook. The Materials Electronic 
Database will be developed to reflect the same information as con- 
tained in the handbook, but will be formatted for use on an IBM or 
IBM-compatible personal computer. 


34405 (CRV-1988/B) Advice on the report Severe reactor 
accidents reconsidered - the source term’. Commissie Reac- 
torveiligheid, Petten (Netherlands). Nov 1988. 18p. (In Dutch). 
Order Number DE90629990. Available from NTIS (US Sales Only), 
PC AO3/MF A01; OSTI; INIS. 

After the accident with reactor-4 in Chernobylsk the Dutch gov- 
ernment wished to know ff the startin points and estimations, which 
have been employed in the ‘Advice with regard to the source term 
of nuclear power plants and public health’ drawn up by 1984, still 
can stnd the test of criticism. The commentary on this published in 
1984 and in particular the reality of the Russian reactor accident 
obliged a new consideration. The Netherlands Energy Research 
Foundation (ECN) was charged with this. The result of the ECN 
study was published in 1987 entitled 'Severe reactor accidents re- 
considered - the source term’. After the publication of the 
"source-term report’ the Committee Reactor Safety was asked by 
the assistant secretary of Public Affairs and Employment and the 
minister of Housing of the People, Town and Country Planning and 
Environment Management to bring out advice about the report. In 
this advice first a review is given of the developments in character- 
izing the source term. A summar of the source term report of the 
ECN is given and the way in which the study has been performed 
is described. Finally the comments and recommendations of the 
Committee are represented. (author). 


34406 (EGG-2601) Savannah River Site experimental 
measurements uncertainty analysis three-beam gamma densit- 
ometer system. Meyer, L.C.; Averill, R.H. EG and G Idaho, Inc., 
Idaho Falls, ID (USA). May 1990. 45p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC07-761D01570. Order Num- 
ber DE90010361. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 
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This report contains the uncertainty analysis on the three-beam 
gamma densitometers for the Savannah River Site L-Reactor. The 
densitometer contains a 'S’Cs source and radiation detection sys- 
tem,which is mounted on a pipe for making fluid density 
measurements. The dc voltage output from the densitometer is in- 
versely proportional to the gamma beam attenuation in the fluid, 
and hence, proportional to the density. The sources of possible er- 
rors are discussed for the measurement system and operation. An 
estimate of the measurement uncertainty for each of the beams on 
the 16 and 24 in. densitometers is determined. 4 refs., 6 figs., 11 
tabs. 


34407 (ENEL-340.136/3) Strip3: A reference three loops 
and bop mathematical model for the Westinghouse 312 PWR 
plant. Bianchi, S.; Caldarini, M.; Cori, R.; Pini, C.; Pretolani, F.; 
Radice, A. Ente Nazionale per |’Energia Elettrica, Milan (Italy). Feb 
1988. 8p. (CONF-8807152-2: 12. IMACS world conference on sci- 
entific computation, Paris (France), 18-22 Jul 1988). Order Number 
DE90795496. Available from NTIS (US Sales Only), PC A02. 

Paper presented at 12th IMACS world congress 1988 (Paris, 18- 
22 Jul 1988). 

The purpose of this paper is to describe the three-loop and BOP 
model, called STRIPS (re: Italian Pressurized Water Reactor 
Project) used by ENEL (italian Electricity Board) for transient (oper- 
ational and accidental) analysis and control system design. After a 
brief description of the model’s main features and a discussion of 
its validation, some applications of STRIP3 are presented. In par- 
ticular, a study of the behaviour of the plant during a so called 
‘external event’ (loss of condenser vacuum, which immediately 
starts the turbine and reactor trips) is discussed. 


34408 (EPRI-GS/NP-6670, pp. 5.65-5.81) Small break LOCA 
(loss-of-coolant-accident) analysis of the ORNL (Oak Ridge 
National Laboratory) high flux isotope reactor. Wilson, T.L. Jr. 
(Oak Ridge National Lab., TN (USA)); Cook, D.H.; Sozer, A. Elec- 
tric Power Research Inst., Palo Alto, CA (USA); TRAX Coprp., 
Lynchburg, VA (USA); Duke Power Co., Charlotte, NC (USA). Feb 
1990. (CONF-8806165—: 1. EPRi conference on power plant simu- 
lators and modeling, Charlotte, NC (USA), 15-17 Jun 1988). In 
Proceedings: 1988 conference on power pliant simulators and 
modeling. Order Number DE90008689. Available from Research 
Reports Center, Box 50490, Palo Alto, CA 94303. 

A digital simulation program, HFIRSYS, was developed using 
MMS to analyze small break loss of coolant events in the ORNL 
High Flux Isotope Reactor. The code evaluates the response of the 
primary reactor system including automatic controls actions result- 
ing from breaks in auxiliary piping connected to the primary. The 
primary output of the code is the margin to the onset of nucleate 
boiling expressed as a ratio of heat flux which would cause boiling 
to the current hot channel heat flux. A description of the model, 
validation results and a sample transient are presented. 


34409 (EPRI-NP-6476, pp. 17.1-17.8) An overview of the 
fire risk scoping study. Nowlen, S.P. (Sandia National Labs., Al- 
buquerque, NM (USA)); Lambright, J.A.; Nicolette, V.F.; Bohn, 
M.P. Electric Power Research Inst., Palo Alto, CA (USA). Aug 
1989. DOE Contract AC04-76DP00789. In EPRI workshop on fire 
protection in nuclear power plants. Final report. Order Number 
DE89017553. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The Fire Risk Scoping Study was sponsored by the US Nuclear 
Regulatory Commission and performed at Sandia National Labora- 
tories. The study was initiated as a result of previous 
USNRC-sponsored fire research efforts that had identified certain 
fire risk issues that had not been addressed in previously com- 
pleted commercial nuclear power plant fire risk analyses. The 
specific objectives of this study were (1) to review and requantify 
fire risk scenarios from four fire probabilistic risk assessments in 
light of updated data bases made available as a result of USNRC- 
sponsored Fire Protection Research Program and updated 
computer fire modeling capabilities, (2) to identify potentially signifi- 
cant fire risk issues that have not been previously addressed in a 
fire risk context and to quantify the potential impact of those identi- 
fied fire risk issues where possible, and (3) to review current fire 
regulations and plant implementation practices for relevance to the 
identified unaddressed fire risk issues. 9 refs., 3 tabs. 





34410 (EPRI-NP-—6809) A simplified inelastic seismic anal- 
ysis method for piping systems: Final report. Electric Power 
Research Inst., Palo Alto, CA (USA); Rockwell International Corp., 
Canoga Park, CA (USA). c May 1990. 508p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

This report presents results of a three-year EPRi-funded effort to 
develop a simplified inelastic-dynamic analysis method for piping 
systems under earthquake loadings. The method uses a simplified 
plastic analysis that replaces highly loaded components with the 
idealized moment-rotation behavior observed in dynamic tests of 
piping components. The method uses increments of increased 
loading whose equivalence to seismic loads is established using 
the system ductility predicted by the simplified plastic solution. Re- 
sults of high-level shaker table tests of piping systems are 
compared to the method's predictions. A conservative design quali- 
fication method is proposed in the format of an ASME Code Case. 
Results are provided for linear and nonlinear detailed time history 
ABAQUS solutions of shaker table tests. 91 refs., 72 figs., 11 tabs. 


34411 (EPRI-NP-6843) Implementation guidelines for 
chemistry expert systems at power plants: Final report. 
Sawochka, S.G. (NWT Corp., San Jose, CA (USA)); Choi, S.S. 
Electric Power Research Inst., Palo Alto, CA (USA); NWT Coprp., 
San Jose, CA (USA). c May 1990. 35p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

Rapid identification of impurity ingress situations and initiation of 
corrective actions are essential to maintain the long-term integrity 
of pressurized water reactor secondary system components, partic- 
ularly the steam generators. To assist in minimizing operation 
during abnormal chemistry situations, Rochester Gas & Electric 
Corporation (RG&E) installed an “expert” system for the diagnosis 
of secondary water chemistry at the R. E. Ginna Nuclear Plant. 
The Water Chemistry Expert Monitoring System (WCEMS) is PC 
based and integrates data acquisition, chemistry analysis,a nd ex- 
pert systems. The EPRI developed SMall Artificial Resoning Tool 
(SMART) was used as the expert system software shell. System 
design and installation are reviewed as well as the benefits of the 
system to RG&E. 18 refs., 13 figs., 4 tabs. 


34412 (EPRI-NP-6846) The BWR [Bolling Water Reactor] 
Emergency Operating Procedures Tracking System (EOPTS): 
Evaluation by control-room operating crews: Final report. 
Spurgin, A.J. (Accident Prevention Group, San Diego, CA (USA)); 
Orvis, D.D.; Spurgin, J.P.; Luna, C.J. Electric Power Research 
Inst., Palo Alto, CA (USA); Accident Prevention Group, San Diego, 
CA (USA); Tawian Power Co., Taipei (Taiwan). c May 1990. 101p. 
Sponsored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

This report presents the results of a project sponsored by the 
Electric Power Research Institute (EPRI) and Taiwan Power Com- 
pany (TPC) and conducted by APG and TPC to perform evaluation 
of the Emergency Operating Procedures Tracking System 
(EOPTS). The EOPTS is an expert system employing artificial in- 
telligence techniques developed by EPRI for Boiling Water Reactor 
(BWR) plants based on emergency operating procedures (EOPs). 
EOPTS is a computerized decision aid used to assist plant opera- 
tors in efficient and reliable use of EOPs. The main objective of 
this project was to evaluate the EOPTS and determine how an op- 
erator aid of this type could noticeably improve the response time 
and the reliability of control room crews to multi-failure scenarios. A 
secondary objective was to collect data on how crew performance 
was affected. Experiments results indicate that the EOPTS mea- 
surably improves crew performance over crews using the EOP flow 
charts. Time-comparison measurements indicate that crews using 
the EOPTS perform required actions more quickly than do those 
using the flowcharts. The results indicate that crews using the 
EOPTS are not only faster and more consistent in their actions but 
make fewer errors. In addition, they have a higher likelihood of re- 
covering from the errors that they do make. Use of the EOPTS in 
the control room should result in faster termination and mitigation 
of accidents and reduced risk of power plant operations. Recom- 
mendations are made towards possible applications of the EOPTS 
to operator training and evaluation, and for the applicability of the 
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evaluation methodology developed for this project to the evaluation 
of similar operator aides. 17 refs., 14 figs., 14 tabs. 


34413 (NUREG/CP-0095, pp. 163-178) Seismic capacity of 
containments. Amin, M. (Sargent & Lundy, Chicago, IL (USA)); 
Agrawal, P.K.; Al-Dabbagh, A.M.; Pop, J. Jr. Nuclear Regulatory 
Commission, Washington, DC (USA). Div. of Engineering Stan- 
dards; Sandia National Labs., Albuquerque, NM (USA). Nov 1988. 
(SAND-88-1836;CONF-880616—: 4. workshop on integrity of con- 
tainments for nuclear power plants, Arlington, VA (USA), 14-17 Jun 
1988). In Fourth workshop on containment integrity. Proceedings. 
Order Number DE89004641. Available from NTIS, PC A99/MF A01 
-1. 

Some results and overall conclusions of a scoping analytical 
study of seismic capacity of four containment buildings located in 
the Eastern United States are presented. The four containments 
represent a cross-section of containment, reactor, and foundation 
types. Evaluations included time history analyses, four combina- 
tions of seismic with pressure and temperature loading to account 
for different severe accident conditions and seismic aftershocks, 
and applicable limit states from a list of sixteen limit states that in- 
clude structural, penetration, and foundation failures. 


34414 (NUREG/CR-4550-Vol.7-Rev.1) Analysis of core 
damage frequency: Zion, Unit 1 internal events. Sattison, M.B. 
(EG and G Idaho, Inc., Idaho Falls, ID (USA)); Hall, K.W. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Systems 
Research; EG and G Idaho, Inc., Idaho Falls, ID (USA). May 1990. 
398p. Sponsored by Nuclear Regulatory Commission. DOE Con- 
tract ACO7-761D01570. (EGG—2554-Vol.7-Rev.1). Available from 
NTIS, PC A17/MF A01 - GPO; OSTI; INIS. 

This document contains the accident sequence analyses of inter- 
nally initiated events for the Zion Unit 1 Nuclear Power Plant. This 
is one of the five plant analyses conducted as part of the NUREG- 
1150 effort for the Nuclear Regulatory Commission. The work 
performed and described here is an extensive reanalysis of the 
work published in October 1986 as NUREG/CR-4550 Volume 7. It 
addresses comments from numerous reviewers and provides sig- 
nificantly more detailed modeling of most aspects of the Zion plant. 
The mean core damage frequency at Zion was calculated to be 
3.4E-4 per year, with a 95% upper bound of 8.4E-4 per year and a 
5% lower bound of 1.1E-4 per year. Note that this range is based 
only on the statistical treatment of six specific issues. Reactor 
coolant pump seal loss of coolant accidents (LOCAs) were the 
largest contributors to the core damage frequency, accounting for 
approximately 85% of the total. 8 refs., 37 figs., 169 tabs. 


34415 (NUREG/CR-5181) Nuclear plant aging research: 
The 1E power system. Meyer, L.C. (EG and G Idaho, Inc., Idaho 
Falls, ID (USA)); Edson, J.L. Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Engineering Safety; EG and G 
Idaho, Inc., Idaho Falls, ID (USA). May 1990. 97p. Sponsored by 
Nuclear Regulatory Commission. DOE Contract AC07-761D01570. 
(EGG-2545). Available from NTIS, PC AO5/MF A01 - GPO; OSTI; 
INIS. 

This report presents the results of a study of aging effects on the 
Class 1E power system in nuclear power plants. The 1E power 
system is the part of the plant auxiliary power system that supplies 
power to the safety systems. The purpose of this report is to evalu- 
ate the effects of aging caused by operation within a nuclear 
facility and the effectiveness of maintenance, testing, and monitor- 
ing on detecting and mitigating the effects of aging. The US 
Nuclear Regulatory Commission’s Nuclear Plant Aging Research 
guidelines were followed in performing the detailed study that iden- 
tifies 1E power system components susceptible to aging, stressors, 
environmental factors, and failure modes. Testing, maintenance, 
codes and standards, and regulatory issues are discussed. Degra- 
dation mechanisms, failure modes and inspection, surveillance, 
and monitoring methods are summarized for major class 1E com- 
ponents. This report also presents the results of a review of the 1E 
power system operating experiences reported in Licensee Event 
Reports, the Nuclear Power Experience data base, the Nuclear 
Plant Reliability Data System, and plant maintenance records. In- 
cluded in this report are the alternating current system (4160 to 
120 V), the direct current system, and the vital 120 V ac instrument 
and control system. 22 refs., 16 figs., 38 tabs. 
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34416 (NUREG/CR-5437) Organization and safety in nu- 
clear plants. Marcus, A.A. (Minnesota Univ., Minneapolis, 
MN (USA). Strategic Management Research Center); Nichols, 
M.L.; Bromiley, P.; Olson, J.; Osborn, R.N.; Scott, W.; Pelto, P.; 
Thurber, J. Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Systems Research; Minnesota Univ., Minneapolis, 
MN (USA). Strategic Management Research Center. May 1990. 
20ip. Sponsored by Nuclear Regulatory Commission. Available 
from NTIS, PC A10/MF A01 - GPO; OSTI; INIS. 

Perspectives from industry, academe, and the NRC are brought 
together in this report and used to develop a logical framework that 
links management and organization factors and safety in nuclear 
power plant performance. The framework focuses on intermediate 
outcomes which can be predicted by organizational and manage- 
ment factors, and which are subsequently linked to safety. The 
intermediate outcomes are efficiency, compliance, quality, and 
innovation. The organization and management factors can be clas- 
sified in terms of environment, context, organizational governance, 
organizational design, and emergent processes. Initial empirical 
analyses were conducted on a limited set of hypotheses derived 
from the framework. One set of hypotheses concerned the relation- 
ships between one of the intermediate outcome variables, 
efficiency, as measured by critical hours and outage rate, and 
safety, as measured by 5 NRC indicators. Results of the analysis 
suggest that critical hours and outage rates and safety, as mea- 
sured in this study, are not related to each other. Hypotheses were 
tested concerning the effects on safety and efficiency of utility fi- 
nancial resources and the lagged recognition and correction of 
problems that accompanies the reporting of major violations and 
licensee event reports. The analytical technique employed was re- 
gression using polynomial distributed lags. Results suggest that 
both financial resources and organizational problem solving/ 
learning have significant effects on the outcome variables when 
time is properly taken into account. Conclusions are drawn which 
point to this being a promising direction to proceed, though with 
some care, due to the current limitations of the study. 138 refs., 36 
figs., 9 tabs. 


34417 (ORNUFTR-3629) [installation of a boiling water re- 
actor core melt progression phenomena program]: Foreign 
trip report, May 14—May 25, 1990. Ott, LJ. Oak Ridge National 
Lab., TN (USA). 7 Jun 1990. 6p. Sponsored by Nuclear Regulatory 
Commission. DOE Contract AC05-840R21400. Order Number 
DE90012195. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


p. 

The CORA operational staff at Kernforschungszentrum Karlsruhe 
(KfK) requested, under the auspices of the Severe Fuel Damage 
Partners Program, that Oak Ridge National Laboratory (ORNL) de- 
veloped models, specific to boiling water reactor (BWR) response 
under severe accident conditions, be applied in support of future 
BWR experiments to be performed in the CORA facility. Accord- 
ingly, the current Statement of Work for the BWR Core Melt 
Progression Phenomena Program provides for the development of 
a CORA-specific BWR experimental model to analyze the results of 
CORA BWR experiments and the planning of future experiments. 
The traveler installed version 1.0 of the CORA/BWR experiment- 
specific code on KfK personal computers and assisted the CORA 
staff in their preliminary pretest analyses for CORA test 18. 


34418 (PB—90-865148/XAB) Nuclear reactor accidents: 
Chernobyl, Three Mile Island, and Windscale. January 1974- 
January 1990 (A Bibliography from Pollution Abstracts). 
Report for January 1974-January 1990. National Technical Infor- 
mation Service, Springfield, VA (USA). Apr 1990. 94p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB—89-870505. 

This bibliography contains citations concerning studies and mea- 
surements of the radiological consequences of nuclear reactor 
accidents. The citations cover specifically the Chernobyl reactor in 
the USSR, the Three Mile Island (TMI) reactor in the US, and the 
Windscale reactor in the UK. Included are detection and monitoring 
of the fallout, the resultant runoff into rivers, lakes, the sea, the 
radiation effects on people, and the transfrontier radioactive con- 
tamination of the environment. (This updated bibliography contains 
214 citations, 50 of which are new entries to the previous edition.) 
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34419 (RUL-WW-1988) The heart of the matter: The law 
about responsibility at nuclear accidents in perspective. Em- 
meloort Stein, N.A. van. Rijksuniversiteit Leiden (Netherlands). 
Wetenschapswinkel. Aug 1988. 78p. (in Dutch). Order Number 
DE90630579. Available from NTIS (US Sales Only), PC A05/MF 
A01; OSTI; INIS. 

This essay deals with the regulation with regard to compensation 
after a nuclear accident in the Netherlands. (author). 30 refs.; 1 
tab. 


34420 (WHC-EP—0322) N reactor level 1 probabilistic risk 
assessment: Final report. Zentner, M.D. (Westinghouse Hanford 
Co., Richland, WA (USA)); Atkinson, J.K.; Carlson, P.A.; Coles, 
G.A.; Leitz, E.E.; Lindberg, S.E.; Powers, T.B.; Kelley, J.E. West- 
inghouse Hanford Co., Richland, WA (USA). May 1990. 638p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract ACO6- 
87RL10930. Order Number DE90012233. Available from NTIS, PC 
A99/MF A01 - OSTI; GPO Dep. 

It was recommended in 1982 that a Probabilistic Risk Assess- 
ment should be performed on the N Reactor. Thus, a three-level 
Probabilistic Risk Assessment study was initiated from this recom- 
mendation. This report documents work completed for the Level 1 
Probabilistic Risk Assessment by describing the methodology used, 
the assumptions made, the analysis performed, and the final re- 
sults. The four primary objectives that were fulfilled successfully by 
the Level 1 Probabilistic Risk Assessment included the following: 
identification of the plant features that are the most important con- 
tributors to the N Reactor fuel-damage frequency; development of 
plant logic models for use in analyzing safety and reliability issues; 
identification of dominant N Reactor accident sequences and their 
frequencies for input into the Level 2/3 Probabilistic Risk Assess- 
ment and external events analyses; and establishment of a 
Westinghouse Hanford company team with demonstrated expertise 
in performing risk and reliability analyses. 90 figs., 60 tabs. 


34421 + Transactions of the 10th international conference on 
structual mechanics in reactor technology. Volume N. Mechani- 
cal and thermal problems of fusion reactors. Hadjian, A.H. 143p. 
American Association for Structural Mechanics in Reactor Technol- 
ogy, Los Angeles, CA (USA) (1989). (CONF-890855-: 10. 
international conference on Structural Mechanics in Reactor Tech- 
nology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

In this book, a wide spectrum of subjects is covered, including 
theoretical developments in structural mechanics, loading condi- 
tions, behavior of materials, fluid mechanics, operating experience, 
accident sequences, and calculational procedures. As a result, 
problems of structural mechanics analysis are focused within the 
general context of the design, reliability, and safety of nuclear reac- 
tors. Operating plant performance and life extension, waste 
repository technology and regulatory research have been formal- 
ized as distinct Divisions. The papers are theoretical or applied, or 
they address both of these aspects to demonstrate application of 
developed methods to solve specific design problems and show 
how well actual behavior correlates with theory. These paper ex- 
plore in detail the mechanical design and system integration of 
fusion power reactors; thermohydraulics, structural mechanics and 
life-time evaluations of reactor components as first wall diverter/ 
limiter, plasma heating devices, breeding blanket and shielding, 
magnet coils and supports, and vacuum containment systems, and 
structural analysis and comparison with measured data. 


34422 Transactions of the 10th international conference on 
structural mechanics in reactor technology. Volume S. Re- 
search for regulatory needs and standards development. Hadijian, 
A.H. 155p. American Association for Structural Mechanics in Reac- 
tor Technology, Los Angeles, CA (USA) (1988). (CONF-890855—: 
10. international conference on Structural Mechanics in Reactor 
Technology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

A wide spectrum of subjects is covered, including theoretical de- 
velopments in structural mechanics, loading conditions, behavior of 
materials, fluid mechanics, operating experience, accident se- 
quences, and calculational procedures. As a result, problems of 
structural mechanics analysis are focused within the general 
context of the design, reliability, and safety of nuclear reactors. Op- 
erating plant performance and life extension, waste repository 





technology and regulatory research have been formalized as dis- 
tinct Divisions. The papers are theoretical or applied, or they 
address both of these aspects to demonstrate application of devel- 
oped methods to solve specific design problems and show how 
well actual behavior correlates with theory. This book contains a 
total of twenty-three contributed and invited papers. These papers 
explore in detail the analytical and experimental research in struc- 
tural mechanics for the resolution of generic safety issues and their 
implementation including changes to regulations and other regula- 
tory and standards guidance; research needed to aid in the 
evaluation of plant modifications on structural safety margins, and 
research needed to determine the impact of revising specific de- 
sign criteria or other requirements on the capability of existing 
structures to assure adequate safety. 


34423 Transactions of the 10th international conference on 
structural mechanics in reactor technology. Volume K1-K2. 
Seismic response analysis and design. Hadjian, A.H. (Bechtel 
Power Corp., Los Angeles, CA (USA)). 967p. American Association 
for Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1989). (CONF-890855-: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

This book contains the transactions of the conference on struc- 
tural mechanics in reactor technology. . Topics covered include: 
seismic ground motion; seismic site amplification; seismic-piles and 
walls; and seismic-stochastic approaches. 


34424 Seismic hazard characterization of the Eastern 
United States. Bernreuter, D.L. (Lawrence Livermore National 
Lab., CA (USA)); Savy, J.B.; Mensing, R.W. pp. 43-48 of Transac- 
tions of the 10th international conference on structural mechanics 
in reactor technology. Hadjian, A.H. American Association for 
Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1989). (CONF-890855-: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

The methodology or the authors study evolved from two earlier 
studies that the Lawrence Livermore National Laboratory (LLNL) 
performed for the NRC. One study was part of the NRC’s System- 
atic Evaluation Program (SEP) and is simply referred hereafter to 
as the SEP study. The other study was part of the Seismic Safety 
Margins Research Program (SSMRP). By the time the authors 
methodology was firmed up and the calculations performed (i.e. by 
1985), the Electric Power Research Institute (EPRI) had embarked 
on a parallel study. The authors performed a comparative study to 
help in understanding the reasons for differences in results between 
the LLNL and the EPRI studies. The three main differences were 
found to be the minimum magnitude value of the earthquakes con- 
tributing to the hazard in the EUS, the ground motion attenuation 
models, and the fact that LLNL accounted for local site characteris- 
tics and EPRI did not. Several years passed between the 1985 
study and the application of the methodology to all the sites in the 
EUS. In recognition of the fact that during that time a considerable 
amount of research in seismotectonics and in the field of strong 
ground motion prediction, in particular with the development of the 
so called random vibration or stochastic approach, NRC decided to 
follow their recommendations and have a final round of feedback 
with all their experts prior to finalizing the input to the analysis. 


34425 Uncertainty estimation in nuclear power plant proba- 
bilistic safety assessment: State of the art and use in decision 
making. Guarro, S.B. (Lawrence Livermore National Lab., CA 
(USA)); Cummings, G.E. pp. 69-74 of Transactions of the 10th 
international conference on structual mechanics in reactor technol- 
ogy. Hadjian, A.H. American Association for Structural Mechanics 
in Reactor Technology, Los Angeles, CA (USA) (1989). (CONF- 
890855-—: 10. international conference on Structural Mechanics in 
Reactor Technology (SMIRT), Anaheim, CA (USA), 14-18 Aug 
1989). 

Probabilistic Risk Assessment (PRA) was introduced in the nu- 
clear industry and the nuclear regulatory process in 1975 with the 
publication of the Reactor Safety Study by the U.S. Nuclear Regu- 
latory Commission. Almost fifteen years later, the state-of-the-art in 
this field has been expanded and sharpened in many areas, and 
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about thirty-five plant-specific PRAs (Probabilistic Risk Assess- 
ments) have been performed by the nuclear utility companies or by 
the U.S. Nuclear Regulatory commission. Among the areas where 
the most evident progress has been made in PRA and PSA (Prob- 
abilistic Safety Assessment, as these studies are more commonly 
referred to in the international community outside the U.S.) is the 
development of a consistent framework for the identification of 
sources of uncertainty and the estimation of their magnitude as it 
impacts various risk measures. Techniques to propagate uncer- 
tainty in reliability data through the risk models and display its 
effect on the top level risk estimates were developed in the early 
PRAs. The Seismic Safety Margin Research Program (SSMRP) 
study was the first major risk study to develop an approach to deal 
explicitly with uncertainty in risk estimates introduced not only by 
uncertainty in component reliability data, but by the incomplete 
state of knowledge of the assessor(s) with regard to basic 
phenomena that may trigger and drive a severe accident. More re- 
cently NUREG-1150, another major study of reactor risk sponsored 
by the NRC, has expanded risk uncertainty estimation and analysis 
into the realm of model uncertainty related to the relatively poorly 
known post-core-melt phenomena which determine the behavior of 
the molten core and of the rector containment structures. 


34426 Comparison studies of HCLPF capabilities deter- 
mined by CDFM and fragility analysis methods. Murray, R.C. 
(Lawrence Livermore National Lab., CA (USA)). pp. 51-56 of 
Transactions of the 10th international conference on structural me- 
chanics in reactor technology. Hadjian, A.H. American Association 
for Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1988). (CONF-890855-: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

Seismic margin reviews of nuclear power plants require that the 
High Confidence of Low Probability of Failure (HCLPF) capacity be 
calculated for certain components. The candidate methods for cal- 
culating the HCLPF capacity are the Conservative Deterministic 
Failure Margin (CDFM) method and the Fragility Analysis (FA) 
method. The study presented evaluated these two methods using 
some representative components in order to provide further guid- 
ance in conducting seismic margin reviews. It is concluded that 
either of the two methods could be used for calculating HCLPF ca- 
pacities. Results of this study are presented. 


34427 Severe accident testing of a personnel airiock. 
Clauss, D.B. (Sandia National Labs., Albuquerque, NM (USA)); 
Parks, M.B.; Julien, J.T.; Peters, S.W. pp. 33-36 of Transactions of 
the 10th international conference on structural mechanics in reactor 
technology. Hadjian, A.H. American Association for Structural Me- 
chanics in Reactor Technology, Los Angeles, CA (USA) (1988). 
(CONF-890855-—: 10. international conference on Structural Me- 
chanics in Reactor Technology (SMIRT), Anaheim, CA (USA), 
14-18 Aug 1989). 

Sandia National Laboratories (Sandia) is investigating the leak- 
age potential of mechanical penetrations as part of a research 
program on containment integrity under severe accident loads for 
the U.S. Nuclear Regulatory Commission (NRC). Barnes et al. 
(1984) and Shackelford et al. (1985) identified leakage from per- 
sonnel airlocks as an important failure mode of containments 
subject to severe accident loads. However, these studies were 
based on relatively simple analysis methods. The complex struc- 
tural interaction between the door, gasket, and bulkhead in 
personnel airlocks makes analytical evaluation of leakage difficult. 
In order to provide data to validate methods for evaluating the 
leakage potential, a full-size personnel airlock was subject to simu- 
lated severe accident loads consisting of pressure and temperature 
up to 300 psig and 800°F. The test was conducted at Chicago 
Bridge and Iron under contract to Sandia. The authors provide a 
detailed report on the test program. 


34428 Testing to determine the leakage behavior of inflat- 
able seals subject to severe accident loadings. Parks, M.B. 
(Sandia National Labs., Albuquerque, NM (USA)). pp. 25-32 of 
Transactions of the 10th international conference on structural me- 
chanics in reactor technology. Hadjian, A.H. American Association 
for Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1988). (CONF-890855-: 10. international conference on 
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Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

Under the sponsorship of the United States Nuclear Regulatory 
Commission, Sandia National Laboratories is currently developing 
test validated methods to predict the pressure capacity, at elevated 
temperatures, of light water reactor (LWR) nuclear containment 
vessels subject to loads well beyond their design basis - the so- 
called severe accident. Scale model tests of containments with the 
major penetrations represented have been carried to functional 
failure by internal pressurization. Also, combined pressure and ele- 
vated temperature tests of typical compression seals and gaskets, 
a full size personnel airlock, and of typical electrical penetration 
assemblies (EPAs), have been conducted in order to better under- 
stand the leakage behavior of containment penetrations. Because 
inflatable seals are also a part of the pressure boundary of some 
containments, it is important to understand their leakage behavior 
as well. This paper discusses the results of tests that were per- 
formed to better define the leakage behavior of inflatable seals 
when subjected to loads well beyond their design basis. 


34429 Effects of blowdown flows on isolation valve oper- 
ability. DeWall, K.G. (EG and G Idaho, Inc., Idaho Falls, ID 
(USA)). pp. 7-12 of Transactions of the 10th international confer- 
ence on structural mechanics in reactor technology. Hadijian, A.H. 
American Association for Structural Mechanics in Reactor Technol- 
ogy, Los Angeles, CA (USA) (1988). (CONF-890855-: 10. 
international conference on Structural Mechanics in Reactor Tech- 
nology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

This paper presents the results of the USNRC/INEL® testing of 
isolation valves under high-temperature/pressure boiling water re- 
actor (BWR) line break conditions. The purpose of the testing was 
to provide input to the technical basis for resolving the NRC’s 
Generic Issue 87. Two representative nuclear valve assemblies 
were cycled under design basis conditions simulating a pipe break 
in the reactor water cleanup supply line. The effect of the resulting 
hydraulic loadings on valve operability, especially stem forces dur- 


ing valve closure, were studied. Both valves isolated flow during all 
tests; however, valve stem forces were much higher than antici- 
pated. The author concludes that tests showed that proper 
operator sizing and torque switch settings depend on the identifica- 
tion of correct values for the sizing equations, and that values used 
in the past may not be conservative for all valve applications. 


34430 Review of public comments on proposed seismic de- 
sign criteria. Philippacopoulous, A.J. (Brookhaven National Lab.., 
Upton, NY (USA)); Shaukat, S.K.; Chokshi, N.C.; Bagchi, G. pp. 
39-44 of Transactions of the 10th international conference on struc- 
tural mechanics in reactor technology. Hadjian, A.H. American 
Association for Structural Mechanics in Reactor Technology, Los 
Angeles, CA (USA) (1988). (CONF-890855-—: 10. international con- 
ference on Structural Mechanics in Reactor Technology (SMIRT), 
Anaheim, CA (USA), 14-18 Aug 1989). 

During the first quarter of 1988, the Nuclear Regulatory Commis- 
sion (NRC) prepared a proposed Revision 2 to the NUREG-0800 
Standard Review Plan (SRP) Sections 2.5.2 (Vibratory Ground Mo- 
tion), 3.7.1 (Seismic Design Parameters), 3.7.2 (Seismic Systems 
Analysis) and 3.7.3 (Seismic Subsystem Analysis). The proposed 
Revision 2 to the SRP was a result of many years work carried out 
by the NRC and the nuclear industry on the Unresolved Safety Is- 
sue (USI) A-40: Seismic Design Criteria. The background material 
related to NRC's efforts for resolving the A-40 issue is described in 
NUREG-1233 (Shaukat et al., 1988). Details pertaining to SSI 
issues are given by (Chokshi et al., 1989). In June 1988, the pro- 
posed Revision 2 of the SRP was issued by NRC for public review 
and comments. Comments were received from Sargent and Lundy 
Engineers, Westinghouse Electric Corporation, Stevenson and As- 
sociates, Duke Power Company, General Electric Company and 
Electric Power Research Institute. The objective of this paper is to 
assist the NRC staff with the evaluation and resolution of the public 
comments. This review was initiated during October 1988 and it 
was completed on January 1989. As a result of this review, a set 
of modifications to the above mentioned section of the seismic sys- 
tems analysis were recommended. This paper summarizes the 
recommended modifications. 
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34431 Valve and piping system test results and effects on 
regulatory standards. Steele, R. Jr. (EG and G Idaho, Inc., Idaho 
Falls, ID (USA)). pp. 1-6 of Transactions of the 10th international 
conference on structural mechanics in reactor technology. Hadjian, 
A.H. American Association for Structural Mechanics in Reactor 
Technology, Los Angeles, CA (USA) (1988). (CONF-890855-—: 10. 
international conference on Structural Mechanics in Reactor Tech- 
nology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

Research to provide a technical basis for the resolution of spe- 
cific generic issues and severe accident concerns and to provide 
information that will help to develop and improve mechanical 
equipment qualification standards for valve and piping systems. Re- 
search results are being used for improving plant safety at design 
basis loadings and for quantifying safety margins for severe acci- 
dent loadings. This paper summarizes the objectives, the research, 
selected results, and regulatory applications for research tasks. 


34432 High level vibration test of nuclear power piping: 
Overall plan, input motion development and analysis. Hof- 
mayer, C.H. (Brookhaven National Lab., Upton, NY (USA)); 
Curreri, J.R.; Park, Y.J.; Kato, W.Y.; Costello, J.F.; Tang, H.T.; 
Kawakami, S. pp. 93-98 of Transactions of the 10th international 
conference on structural mechanics in reactor technology. Hadjian, 
A.H. American Association for Structural Mechanics in Reactor 
Technology, Los Angeles, CA (USA) (1988). (CONF-890855—: 10. 
international conference on Structural Mechanics in Reactor Tech- 
nology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

As part of cooperative agreements between the United States 
and Japan, tests have been performed on a seismic vibration table 
in Japan. The tests involved increasing the excitation up to the lim- 
its of the vibration table in order to induce inelastic response in a 
reactor coolant system piping model. The model was subjected to 
a maximum acceleration well beyond what nuclear power plants 
are designed to withstand. This paper describes the overall plan, 
the input motion development and pre-test analysis results. 


34433 High-level seismic tests of piping at the HDR. Kot, 
C.A. (Argonne National Lab., IL (USA)); Srinivasan, M.G.; Hsieh, 
B.J.; Costello, J.F. pp. 87-92 of Transactions of the 10th interna- 
tional conference on structural mechanics in reactor technology. 
Hadjian, A.H. American Association for Structural Mechanics in Re- 
actor Technology, Los Angeles, CA (USA) (1988). (CONF-890855—: 
10. international conference on Structural Mechanics in Reactor 
Technology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

This paper reports on high-level seismic experiments, designated 
SHAM, on an in-plant piping system during the period of 19 April to 
27 May 1988. The objectives of the SHAM experiments were to 
study the response of piping subjected to seismic excitation levels 
that exceed design levels manifold and which may result in failure/ 
plastification of pipe supports and pipe elements; provide data for 
the validation of linear and nonlinear pipe response analyses; 
compare and evaluate, under identical loading conditions, the per- 
formance of various dynamic support systems, ranging from very 
flexible to very stiff support configurations; establish seismic mar- 
gins for piping, dynamic pipe supports, and pipe anchorages; and 
investigate the response, operability, and fragility of dynamic sup- 
ports and of a typical U.S. gate valve under extreme levels of 
seismic excitation. A brief description of the SHAM tests is pro- 
vided, followed by highlights of the test results that are given 
primarily in the form of maximum response values. Also presented 
are very limited comparisons of experimental data and pretest ana- 
lytical predictions. 


34434 Seismic risk analysis of spent fuel pools. Prassinos, 
P.G. (Lawrence Livermore National Lab., CA (USA)); Murray, R.C.; 
Ravindra, M.K.; Hashimoto, P.S.; Campbell, R.D. pp. 175-180 of 
Transactions of the 10th international conference on structual me- 
chanics in reactor technology. Hadjian, A.H. American Association 
for Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1989). (CONF-890855-: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

The objective of this study was to provide technical assistance to 
the NRC concerning the generic issue-82, beyond design basis ac- 
cidents in spent fuel pools. The realistic seismic capacity of spent 





fuel pools at two representative plants was estimated and the seis- 
mic failure probability from accidents in spent fuel pools was 
assessed using plant specific and site specific information. For this 
purpose, the spent fuel pools at Vermont Yankee and H.B. Robin- 
son Unit 2 were studied. 


34435 Radiation embrittlement of PWR vessel supports. 
Cheverton, R.D. (Oak Ridge National Lab., TN (USA)); Robinson, 
G.C.; Pennell, W.E.; Nanstad, R.K. pp. 131-142 of Transactions of 
the 10th international conference on structural mechanics in reactor 
technology. Hadjian, A.H. American Association for Structural Me- 
chanics in Reactor Technology, Los Angeles, CA (USA) (1988). 
DOE Contract AC05-840R21400. (CONF-890855—: 10. interna- 
tional conference on Structural Mechanics in Reactor Technology 
(SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

Structural supports for most pressurized-water-reactor (PWR) 
pressure vessels are located in the cavity between the vessel and 
the biologica! shield and in some cases extend into the shield. 
Within the cavity the fast neutron flux (¢) for energies E > 1.0 MeV 
is <2 x 10° neutrons/cms, and temperatures are <65°C. The au- 
thors agree that the corresponding calculated increase in the nil 
ductility transition temperature (NDTT) by 32 effective full-power 
years (EEPY), based on the radiation embrittlement data available 
from materials testing reactors (MTRs) before 1987, is quite small, 
if the difference in the MTR and the PWR cavity fast neutron en- 
ergy spectra is neglected. 


34436 The Chernobyl accident - Causes and consequences. 
Malinauskas, A.P. (Oak Ridge National Lab., TN (USA)). pp. 
325-334 of Population exposure from the nuclear fuel cycle. Pro- 
ceeding. Alpen, E.L.; Chester, R.O.; Fisher, D.R. Gordon and 
Breach Science Publishers S.A., New York, NY (US) (1988). 
(CONF-8709104—: ANS/ORNL topical conference on population 
exposure from the nuclear fuel cycle, Oak Ridge, TN (USA), 14-18 
Sep 1987). 

Two explosions, one immediately following the other, in Unit 4 of 
the Chernobyl nuclear power station in the Soviet Union signalled 
the worst disaster ever to befall the commercial nuclear power pro- 
duction industry. This accident. which occurred at 1:24 am on April 
26, 1986, resulted from an almost incredible series of operational 
errors associated, ironically, with an attempt to enhance the capa- 
bility of the reactor to safety accommodate station blackout 
accidents (i.e., accidents arising from a loss of station electrical 
power). Disruption of the core, due to a prompt criticality excursion, 
resulted in the destruction of the core vault and reactor building 
and the sudden dispersal of about 3% of the fuel from the core 
region into the environment. Lesser but significant releases of ra- 
dioactivity continued through May 6, 1986, before attempts to 
contain the radioactivity and cool the remnants of the core were 
successful. The amount and composition of material released in 
the course of the accident remain somewhat uncertain, and 
inconsistencies in the release estimates are evident. The soviet es- 
timates, in addition to the dispersal of about 3% of the fuel, include 
complete release of the noble gas core inventory, 20% of the fis- 
sion product iodine inventory, 15% of the tellurium inventory, and 
10-13% of the fission product cesium inventory. The iodine and 
cesium release estimates are not consistent with the noble gas val- 
ues, and are as much as a factor of two less than some estimates 
made by experts outside the Soviet Union. 


34437 +Health and environmental consequences of the Cher- 
nobyl Nuclear Power Plant accident. Goldman, M. (Univ. of 
California, Davis (USA)); Catlin, R.J.; Anspaugh, L. pp. 335-342 of 
Population exposure from the nuclear fuel cycle. Proceeding. Alpen, 
E.L.; Chester, R.O.; Fisher, D.R. Gordon and Breach Science Pub- 
lishers S.A., New York, NY (US) (1988). (CONF-8709104—: 
ANS/ORNL topical conference on population exposure from the nu- 
clear fuel cycle, Oak Ridge, TN (USA), 14-18 Sep 1987). 

The pattern of radioactive releases from the Chernobyl nuclear 
reactor accident that began in April 1986 has been analyzed to 
provide estimates of possible future health effects in exposed pop- 
ulations. Appropriate environmental transport models were used to 
integrate data from affected countries in order to estimate present 
and future distributions of radiation doses to pertinent population 
groups. Based on the most recent risk projection methodology, es- 
timates of possible increases in cancer mortality, in teratogenic 
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effects, and in genetic effects have been derived from those dose 
projections for population groups in the USSR, the United States, 
and other regions in the Northern Hemisphere. Significant findings 
are briefly reported in this paper. 


34438 The health effects of the accident at Three Mile Is- 
land. Fabrikant, J.J. (Univ. of California, Berkeley (USA)). pp. 
343-352 of Population exposure from the nuclear fuel cycle. Pro- 
ceeding. Alpen, E.L.; Chester, R.O.; Fisher, D.R. Gordon and 
Breach Science Publishers S.A., New York, NY (US) (1988). 
(CONF-8709104—: ANS/ORNL topical conference on population 
exposure from the nuclear fuel cycle, Oak Ridge, TN (USA), 14-18 
Sep 1987). 
The major healt effect of the accident at Three Mile Island was 
that of a pronounced demoralizing effect on the general population 
living in the Three Mile Island area, inciuding teenagers and moth- 
ers of preschool children, and the nuclear plant workers. However, 
this effect has proved transient in all groups studied except the nu- 
clear workers, who continued to show relatively high levels of 
demoralization some months after the accident. Moreover, the 
groups in the general population and the workers, in their differen 
ways, had continuing problems of trust that stemmed directly from 
the Three Mile Island accident. For both the nuclear workers and 
general population, the mental health and behavioral effects are 
understandable in terms of the objective realities of the threats 
they faced during the nuclear accident at Three Mile Island. 
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34439 (CESI-88-22) Explosion or fire hazard area electrical 
plants: Influence of industrial plant processes. Fabrication 
and component selectioning criteria. Lionetto, P.F.; Ostano, P.; 
Testa, A. Centro Elettrotecnico Sperimentale Italiano (CESI), Milan 
(Italy). Nov 1988. 8p. (in Italian). (CONF-8811325-1: 15. ANIMP 
international congress on industrial hazards, Florence (italy), 3 Nov 
1988). Order Number DE90795471. Available from NTIS (US Sales 
Only), PC AO02/MF A0O1. 

Paper presented at 15th ANIMP international congress on indus- 
trial hazards (Florence, 3-5 Nov 1988). 

In this analysis of electrical plant safety standards for hazardous 
areas, a review is given of CES! (italian R&D lab, test facility) 
activities relevant to the classifiaction of hazardous areas, the up- 
grading of electrical plants and the safety certification of electrical 
components. Present European trends and their impacts relevant 
to the formulation normatives are also discussed. 


34440 (CESI88-23) Halian experience on hazardous area 
classification and selection of electrical installations and ap- 
paratus in industrial plants. Lionetto, P.F.; Ostano, P.; Testa, A. 
Centro Elettrotecnico Sperimentale Italiano (CESI), Milan (Italy). 
Nov 1988. 4p. (CONF-8811326—1: 4. international conference on 
electrical safety in hazardous areas, London (UK), 22 Nov 1988). 
Order Number DE90795472. Available from NTIS (US Sales Only), 
PC A02/MF A01. 

Paper presented at 4th international conference on electrical 
safety in hazardous areas (London, 22-24 Nov 1988). 

The integration of the European market has caused in recent 
years an increase of international trade in the field of electrical 
equipment for hazardous areas. On the contrary, divergences are 
still noted in the various national practices as regards hazardous 
area classification, selection of electrical equipment and installation 
rules. In order to contribute to a better understanding of the current 
situation, this paper outlines the relevant Italian standards, techni- 
cal trends and test methodologies employed in this field. In this 
context, particular attention is given to the problem of the evalua- 
tion of the safety level of electrical plants in hazardous area during 
their operating life. To this purpose, the verification of compliance 
of aged equipment with new safety standards may be necessary. 
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34441 (CES-+88-46) A diagnostic system for high-voltage 
electrical components. Masetti, C. Centro Elettrotecnico 
Sperimentale Italiano (CES!), Milan (Italy). Oct 1988. 10p. (CONF- 
8810503-3: CESI-CPRI workshop on long term R&D cooperation, 
New Delhi (india), 31 Oct 1988). Order Number DE90795475. 
Available from NTIS (US Sales Only), PC A02/MF A01. 

Paper presented at CESI-CPRI workshop on long term R&D co- 
operation (New Delhi, 31 Oct 1988). 

This paper presents an example, indicating system logic and ar- 
chitecture, of a centralized diagnostic system for a modern 
substation. Detail are provided of the part relevant to the most im- 
portant functions and operations required: measurements and 
transduction; local signal transmission, data acquisition and 
possible display; remote signal transmission; central processing, in- 
terpretation and decision-making. The diagnostic system in this 
case was designed to control a number of power transformers of a 
utility or large industrial user operating on a regional scale: the ex- 
ample can be extended in a modular way to include also the 
monitoring of other components (GIS, circuit breakers, arresters, 
etc.), or of more stations of a larger national network. The diagnos- 
tic system envisaged is thus flexible, with respect to the different 
functions required to solve, and modular, so that it can be inte- 
grated and expanded gradually as one pleases. 


34442 (CONF-9005181—1) Integrated power sector effi- 
ciency analysis: A case study of Costa Rica. Waddle, D.B.; 
MacDonald, J.M. Oak Ridge National Lab., TN (USA). Mar 1990. 
13p. Sponsored by U.S. Agency for International Development. 
DOE Contract AC05-840R21400. From Energy conservation sym- 
posium; Karachi (Pakistan); 12-13 May 1990. Order Number 
DE90011067. Available from NTIS, PC A03/MF A01 - OSTI. 

In an effort to analyze and document the potential for power sec- 
tor efficiency improvements from generation to end-use, the 
Agency for International Development and the Government of 
Costa Rica are jointly conducting an integrated power sector effi- 
ciency analysis. Potential for energy and cost savings in power 
plants, transmission and distribution, and demand-side manage- 
ment programs are being evaluated. The product of this study will 
be an integrated investment plan for the Instituto Costarricense de 
Electricidad, incorporating both supply and demand side invest- 
ment options. This paper presents the methodology employed in 
the study, as well as preliminary estimates of the results of the 
study. 14 refs., 2 figs., 5 tabs. 


34443 (ENEL-340.010/16) Recent and sophisticated de- 
velopments of long-term dynamic modelling for the 
reconstruction of real incidents in the ENEL power system. 
Baratella, P.; Marconato, R.; Scarpellini, P. Ente Nazionale per 
Energia Elettrica, Milan (Italy). Feb 1988. 8p. (CONF-8809478-1: 
Symposium IFAC, Brussels (Belgium), 5 Sep 1988). Order Number 
DE90795380. Available from NTIS (US Sales Only), PC A02. 

Paper presented at symposium IFAC (Brussels, 5-8 Sep 1988). 

Among the several needs of electric power system analysis, hav- 
ing the final object to more and more improving the quality and the 
continuity of the service, the one related to ‘long-term dynamics’ 
has reached, especially in the last years, a very important function. 
The paper describes in qualitative terms the recent and sophisti- 
cated improvements concerning both the modelling and the digital 
code, named STRALE, developed by ENEL and specifically ori- 
ented to operational-planning and operation studies, in particular to 
the reconstruction of real incidents. 


34444 (ESA-SP-294-VOL-1, pp. 19-22) Toward an electrical 
power utility for space exploration. Bercaw, R.W. European 
Space Agency, 75 - Paris (France). Aug 1989. (ETN-90- 
96194;CONF-8910243—: European space power conference, 
Madrid (Spain), 2-6 Oct 1989). In European Space Power, volume 
1. Available from NTIS, PC A19/MF AO3. 

Future electrical power requirements for space exploration are 
discussed. Megawatts of power with enough reliability for multi- 
year missions and with enough flexibility to adapt to needs 
unanticipated at design time are some of the criteria which space 
power systems must be able to meet. The reasons for considering 
the power management and distribution in the various systems, 
from a total mission perspective rather than simply extrapolating 
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current spacecraft design practice, are discussed. A utility ap- 
proach to electric power integrating requirements from a broad 
selection of current development programs, with studies in which 
both space and terrestrial technologies are conceptually applied to 
exploration mission scenarios, is described. 
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34445 (AD-A-218200/4/XAB) Study of three-phase and 
single-phase high-frequency distribution systems. Final report, 
1 March 1987-30 September 1988. Stuart, T.A.; Shelter, R.E. 
Toledo Univ., OH (USA). Dept. of Electrical Engineering. 20 Sep 
1989. 183p. Available from NTIS, PC A09/MF A01. 

The purpose of this research was to investigate the feasibility of 
multiphase high frequency power distribution systems driven by 
Schwartz converters. The two systems to be studied are a single 
phase parallel module cascaded Schwartz converter. The single 
phase version consists of two power conditioning stages. The first 
stage contains a single Schwartz converter which operates in a 
variable frequency mode and acts as a regulated de power supply. 
This mode of operation is used to maintain a regulated output volt- 
age for the second stage of the system. The second stage consists 
of three Schwartz converters operated at a fixed switching fre- 
quency with the input and output of the converters connected in 
parallel. This arrangement produces an ac transmission system 
with a fixed frequency, regulated amplitude output voltage. The 
three phase version also consists of two power conditioning 
stages. The first stage is exactly the same as the one for the 
single phase version. The second stage uses three Schwartz con- 
verters operated on a fixed switching frequency with a phase angle 
displacement of + or - 120 degrees between adjacent phases. The 
converter inputs of second stage are connected in parallel and the 
outputs are connected in a three phase wye (y) configuration. This 
arrangement produces a three phase ac transmission system with 
a fixed frequency, regulated voltage. 


34446 (CESI-88-17) Balanced synthetic circuits for short 
circuit and capacitive current switching tests of high voltage 
and extra high voltage circuit breakers. Emolumento, E.; Figini, 
E.; Rovelli, S. Centro Elettrotecnico Sperimentale Italiano (CESI), 
Milan (Italy). Jun 1988. 16p. (CONF-8806476—1: 2. international 
seminar on switchgear and controigear, Bangalore (india), 16 Jun 
1988). Order Number DE90795383. Availabie from NTIS (US Sales 
Only), PC A03/MF A01. 

Paper presented at 2nd international seminar on switchgear and 
controigear (Bangalore, 16-17 Jun 1988). 

New balanced synthetic circuits based on two voltage sources 
are proposed for hig-power synthetic tests on high voltage circuit 
breakers. These circuits, based on a combination of current injec- 
tion and voltage injection principles, are particularly useful because 
they allow for an increase of laboratory capabilities in terms of 
equivalent short-circuit power and maximum peak value of the tran- 
sient recovery voltage (TRV). A further advantage is the possibility 
to easily obtain 4 parameter TRVs with very long times to crest. In 
particular, they apply to short-circuit tests on circuit-breakers hav- 
ing rated voltages of 525kV/S50kV and 765kV/800kV where the 
requested time of the TRV is of the order of 1000 microns. The cir- 
cuits also allow to obtain the correct voltage stress across the unit 
of a breaker, the voltage gradient between the contacts of each 
unit and, for metal-enclosed circuit breakers, the voltage to the en- 
closure. This is of importance when the performance of the circuit 
breaker in short circuit, out-of-phase and capacitive load conditions 
are to be checked. Details of the proposed synthetic circuits are 
given. Analog model simulation, computer simulation and actual 
tests at reduced voltage are reported showing the functional be- 
haviour of the proposed circuits. A series of full parameter tests, 
described for circuit-breakers rated from 420kV to 800 kV, confirm 
the results of preliminary research. 


34447 (CESI-88-18) Identification of the presence of de- 
fects inside a GIS by means of diagnostic methods. Celi, O.; 





Pigini, A.; Manjunath, B.S. Centro Elettrotecnico Sperimentale Ital- 
iano (CESI), Milan (Italy). Sep 1988. 4p. (CONF-880948-4: 9. 
international conference on gas discharges and their applications, 
Venice (Italy), 19-23 Sep 1988). Order Number DE90795469. 
Available from NTIS (US Sales Only), PC A02/MF A01. 

Paper presented at 9th international conference on gas dis- 
charges and their applications (Venice, 19-23 Sep 1988). 

A defect present in a gas-insulated substation (GIS) generally 
produces partial discharges (PD), which lead to the production of 
sound waves, electromagnetic waves and light emission inside the 
GIS. Moreover, the prolonged presence of PD results in the de- 
composition of the SF6 gas. in research studies to analyse the 
sensitivity of various diagnostic methods to be employed in GiSs, 
various fixed type defects were simulated and preliminary dielectric 
tests made to establish the critical defect type and size and its cor- 
responding PD value when measured according to conventional 
methods. It was verified that no direct correlation exists between 
PD value and criticality of the defect. In particular it was found that 
critical defects can give PD values well below 100 PC, such as to 
be practically undetectable. As far as the alternative diagnostic 
methods experimented, the following preliminary indications were 
obtained: acoustic and electrical methods were successful only for 
some of the defects considered; good sensitivity was obtained with 
the chemical method. 


34448 (CESI-88-24) Power tests on thyristor modules for 
the Gezhouba-Shangai HVDC transmission project. Testi, G. 
Centro Elettrotecnico Sperimentale Italiano (CESI), Milan (italy). 
May 1988. 7p. (CONF-8805373-1: National workshop on HVDC 
technology, Bangalore (India), 19 May 1988). Order Number 
DE90795384. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

Paper presented at national workshop on HVDC technology 
(Bangalore, 19-20 May 1988). 

The Gezhouba-Shangai (China) HVDC project is a long distance 
transmission system rated plus/minus 500 kV, 1200A that makes 
use of suspended quadrivalves forming two six pulse bridges in se- 
ries per pole. Power tests are being performed in Italy by the CESI 
laboratories. The test modules consist of 15 thyristors connected in 
series to a couple of saturable reactors. Each thyristor is 
connected in parallel to its snubber circuit and to the thyristor elec- 
tronic card which provides the firing pulses, check back signals to 
the valve base electronics and the protective firing. Firing pulses 
and back signals are transmitted to fibre optics. Thyristors, snubber 
resistors and saturable reactors are water cooled. The types of 
tests, which are being performed are: heat run test; temperature 
rise test; periodic firing and extinction test; minimum AC voltage 
test (operation at 7.5 kVrms valve side AC voltage and reduced 
DC current); intermittent operation (operation at 33 kVrms valve 
side AC voltage and about 50 Adc); impuise current tests; and volt- 
age impulse during recovery time. 


34449 (CESI-88-30) Electromagnetic compatibility prob- 
lematics for modern high voltage labs. Ciolli, P.; Perinelli, D.; 
Serra, A. Centro Elettrotecnico Sperimentale Italiano (CESI), Milan 
(Italy); Ente Nazionale per l’Energia Elettrica, Rome (Italy). Oct 
1988. 8p. (In Italian). (CONF-8810505—2: 89. meeting of the Italian 
Electrotechnical Association, Capri (Italy), 9 Oct 1988). Order Num- 
ber DE90795385. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

Paper presented at 89th meeting of the Italian Electrotechnical 
Association (Capri, 9-12 Oct 1988). 

The paper examines the problems of electromagnetic compatibil- 
ity related to the development and use of innovative instruments 
and techniques for measurement systems in high voltage laborato- 
ries. A review is made of the causes of interference and types of 
interaction between sources and affected components. Methods 
are suggested for the evaluation, verification and elimination of 
disturbances. With particular reference given to specification re- 
quirements posed by signal transmission and data acquisition and 
processing, the paper examines the use of digital systems and 
their optimization relative to their sensitivity to disturbance factors 
and the implementation of interference screens. Recent applica- 
tions of anti-interference technology at the CESI (Italy) labs are 
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used to illustrate the principal design criteria to be adopted for high 
voltage labs. 


34450 (CES}88-31) Electromagnetic compatibility prob- 
lematics for microprocessor on-line diagnostic system for 
high voltage plant components. Cannavale, G.; Ciolli, P.; 
Preziani, M. Centro Elettrotecnico Sperimentale Italiano (CESI), Mi- 
lan (Italy); Ente Nazionale per I’Energia Elettrica, Milan (Italy). Oct 
1988. 6p. (in Italian). (CONF-8810505—1: 89. meeting of the Italian 
Electrotechnical Association, Capri (Italy), 9 Oct 1988). Order Num- 
ber DE90795386. Available from NTIS (US Sales Only), PC 
A02/MF A011. 

Paper presented at 89th meeting ot the Italian Electrotechnical 
Association (Capri, 9-12 Oct 1988). 

In this review of electromagnetic compatibility problematics, 
emphasis is given to on-line control systems for high voltage trans- 
formers. The causes of noise and interference are considered 
relative to the transmission of analog signals. Digital to analog 
system design criteria are suggested with the aim of optimizing op- 
erating reliability. 


34451 (CES}88-36) Voltage profile optimization proce- 
dures in daily scheduling and in VAR planning of large scale 
electric systems. Garzillo, A.; Innorta, M.; Marannino, P.; 
Mognetti, F., Cova, B. Centro Elettrotecnico Sperimentale Italiano 
(CESI), Milan (Italy); Ente Nazionale per l'Energia Elettrica, Milan 
(Italy). Sep 1988. 5p. (CONF-8809479-1: 5. CPRI national power 
systems conference, Bangalore (india), 8 Sep 1988). Order Num- 
ber DE90795387. Available from NTIS (US Sales Only), PC 
AO2/MF A01. 

Paper presented at CPRI-5th national power systems conference 
(Bangalore, 8-10 Sep 1988). 

This paper presents some criteria applied to the optimization of 
voltage profiles and reactive power generation distribution among 
various resources in daily scheduling and VAR planning. The math- 
ematical models employed in the representation of the two 
problems are quite similar in spite of the different objective functions 
and contro! variable set. The solution is based upon the implemen- 
tation of two optimal reactive power flow (ORPF) programs. The 
first ORPF determines a feasible operating point in daily scheduling 
application, or the minimum investment installations required by 
system security in VAR planning application. It utilizes a linear al- 
gorithm (gradient protection) suggested by Rosen which has been 
found to be a favourable alternative to the commonly suited sim- 
plex method. The second ORPF determines the minimum losses 
operating point, in the reactive power dispatch, or the most benefi- 
cial installation of reactive compensations in VAR planning. The 
solution of the economy problems is carried out by the Han-Powell 
algorithm. It essentially solves a set of quadratic sub-problems. In 
the adopted procedure, the quadratic sub-problems are solved by 
exploiting an active constraint strategy in the QUADRI subroutine 
used as an alternative to the well-known Beale method. 


34452 (CESI-88-47) Developement cf new measuring tech- 
niques. A measuring system for testing GIS disconnectors in 
a high voltage laboratory. Carubelli, C.; Cremonesi, F.; San- 
tagostino, G. Centro Elettrotecnico Sperimentale Italiano (CESI), 
Milan (Italy). Oct 1988. 21p. (CONF-8810503—1: CESI-CPRI work- 
shop on long term R&D cooperation, New Delhi (india), 31 Oct 
1988). Order Number DE90795388. Available from NTIS (US Sales 
Only), PC A03/MF A01. 

Paper presented at CESI-CPRI workshop on long term R&D co- 
operation (new Delhi, 31 Oct 1988). 

Within the framework of the cooperation between CESI (Italy) and 
the CPRI (Central Power Research Institute), the problem of a fast 
and accurate measurements systems for gas-insulated substations 
(GIS) disconnector testing was analyzed. The particular complexity 
of the transients to be studied has led to the development of a 
composite system in which the high frequency components are 
dealt with by analog techniques and medium frequency compo- 
nents are handled with digital techniques. Sophisticate software 
was developed to combine the measurement results. Further im- 
provements are expected with the development of a fiber-optics 
link with an extended bandwidth and the adoption of a digital oscil- 
loscope in order to simplify the overall management of the tests. 
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34453 (ENEL-420.402/3) Destructive tests on low voltage 
metallized polypropylene capacitors. Cesari, S. Ente Nazionale 
Idrocarburi, Rome (italy). Aug 1988. 12p. Order Number 
DE90795463. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

This paper gives the results of destructive tests conducted on 
low voltage capacitors with metallized polypropylene dielectrics of 
the dry and impregnated types. The purpose of the tests was to 
check the behaviour of capacitors of the self-healing type in the 
event of a dielectric failure. A failure in the self-healing process of 
metallized polypropylene capacitors is usually accompanied by an 
increase in inside pressure which can cause the explosion in the 
casing if the capacitor is not equipped with a proper safety device. 
The tests were performed in accordance with ENEL (italian 
Electricity Board) specifications. The effects of different test param- 
eters, such as dielectric temperature and short-circuit current, were 
investigated and the results of the experiments were compared 
with those obtained in service and during service life tests. 


34d54 (ENEL-420.520/1) Progress and experience on test- 
ing methods of metal-enclosed earthing switches. Bargigia, A.; 
Aidrovandi, G.; Emolumento, E. Ente Nazionale per l’Energia Elet- 
trica, Milan (Italy); Shinetsu Chemical Industry Co. Ltd., Takefu, 
Fukui (Japan). Feb 1989. 15p. (CONF-8905297—2: CIGRE SC 13 
colloquium, Sarajevo (Yugoslavia), May 1989). Order Number 
DE90795464. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Paper presented at the colloquium of CIGRE SC 13 (Sarajevo, 
May 1989). 

Current switching operation tests, reproducing stresses in line 
with actual service stresses, were performed on metal-enclosed 
earthing switches of different make and for system voltages rang- 
ing from 145 to 420 kV. The tested earthing switches were single 
phase enclosure type with a single phase operating mechanism to 
ensure fast and complete closing operation. Making of current due 
to a trapped charge on cable, switching of inductive and capacitive 
induced current and making of short circuit current were examined. 
It was noted that: the simulation of capacitive currents due to the 
trapped charge on cable does not produce significant degradation 
of the earthing switches having a short circuit making capability; 
the breaking inductive induced current is more severe than the 
capacitive one; the short-circuit making current test is the most se- 
vere test duty; repetitive operations of the above switching currents 
produce degradation of the insulation withstand capability of the 
apparatus under test. 


34455 (ENEL-440.640/3) Application of interactive graph- 
ics and relational data bases in HV electric power systems 
planning. Di Salvatore, F.; De Rossi, P.; Baggini, L.; Nicola, G.; 
Silvestri, M.; Nevaloro, S.; Invernizzi, A. Ente Nazionale Idrocar- 
buri, Rome (italy); Ente Nazionale per I’Energia Elettrica, Milan 
(Italy). Jun 1989. 12p. Order Number DE90795379. Available from 
NTIS (US Sales Only), PC A03/MF A01. 

Paper presented at symposium on the application of advanced 
software technologies in electricity supply undertakings (Antwerp, 
1-2 Jun 1989). 

Planning studies of high voltage electric networks are much 
easier to execute with the present availability of low-cost high- 
performance graphic workstations, highly effective data base 
management systems and graphics packages open and suitable 
for direct linking with data bases and application programs. ENEL 
(Italian Electricity Board) has utilized these hardware and software 
facilities to develop an integrated system named SPIRA that 
achieves a complete integration of the network data base, the 
graphics package to manage the network diagrams, and application 
programs. With the aid of graphic presentations, the system now 
under test can access the data base to load, modify and display 
data, execute the application programs and analyse the results. 


34456 


(EPRI-EL-6782) Characteristics of lightning surges 
on distribution lines: First-phase report. Anderson, J.G. (Power 
Technologies, Inc., Schenectady, NY (USA)); Barker, P.P.; Grant, 
1.S.; Lawrence, D.J.; Parrish, D. Electric Power Research Inst., Palo 
Alto, CA (USA); Power Technologies, Inc., Schenectady, NY (USA); 
CH2M Hill Southeast, Inc., Gainesville, FL (USA). c May 1990. 
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262p. Sponsored by Electric Power Research Institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 

An extensive collection of recordings of lighting-caused voltage 
and current waveforms on operating distribution lines is under way 
to help the utility industry better determine how to protect distribu- 
tion circuits and equipment from these transients. This report on 
phase 1 of the project describes the technology developed for the 
study, the methodology used, and the results produced at Florida 
Power Corporation's system in Saint Petersburg, Florida. 


34457 (EPRI-EL-6814-Vol.1) Bulk transmission system loss 
analysis: Volume 1, Theory and practice: Final report. Nadira, 
R. (Scientific Systems, Inc., Woburn, MA (USA)); Baran, M.; 
Segev, E.; Mehra, R.K.; Wu, F.F.; Baran, M. Electric Power Re- 
search Inst., Palo Alto, CA (USA); Scientific Systems, Inc., 
Woburn, MA (USA); Public Service Electric and Gas Co., Newark, 
NJ (USA); California Univ., Berkeley, CA (USA). Dept. of Electrical 
Engineering and Computer Sciences. c May 1990. 299p. Spon- 
sored by Electric Power Research Institute. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

A two-level hierarchical approach for evaluating capacity and en- 
ergy losses of power transmission systems was developed and 
implemented in this project. The approach was adopted following a 
review of methods currently available to utilities. The review in- 
cluded a literature search of methods for calculating capacity and 
energy losses in system planning and system operation, as well as 
a telephone survey and personal interviews of various utilities 
about their concerns and needs. As a result of this review, a two 
level approach was adopted, wherein the user may interactively 
choose between a higher level which is accurate but slow, or a 
lower level which is approximate and fast. Thus, the user can con- 
trol the level of accuracy of the calculation and the relative speed 
by which it is performed. The higher level chosen for the capacity 
loss evaluation is a full Optimal Power Flow (OPF) and the lower 
level method is a decoupled OPF, in which the constraints of the 
active sub-problem are linearized. The objective function to be min- 
imized is taken as a fifth order polynomial of the active power 
generations. The IEEE 118 bus system and the reduced PJM 530 
bus system were used to test to performance of the above meth- 
ods for accuracy, convergence and speed. Two user-interfaces 
were developed: an interactive menu system that allows the use to 
prepare the input files and review the results by following various 
screens and options using a VT100 type terminal, and an interface 
through control language files. 5 refs., 36 figs., 45 tabs. 


34458 (EPRI-EL-6814-Vol.2) Bulk transmission system loss 
analysis: Volume 2, User's guide: Final report. Nadira, R. (Sci- 
entific Systems, Inc., Woburn, MA (USA)); Baran, M.; Segev, E.; 
Mehra, R.K.; Wu, F.F.; Baran, M. Electric Power Research Inst., 
Palo Alto, CA (USA); Scientific Systems, Inc., Woburn, MA (USA); 
Public Service Electric and Gas Co., Newark, NJ (USA); California 
Univ., Berkeley, CA (USA). Dept. of Electrical Engineering and 
Computer Sciences. c May 1990. 112p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

This is the User's Guide for the BULKTRAN research computer 
package developed under EPRI RP 2716-1. This program evalu- 
ates bulk transmission capacity and energy losses. The user may 
choose either a fast, but an approximate solution (the lower level), 
or an accurate, but a slow one (the higher level). The capacity loss 
evaluations are based on an optimization algorithm, that minimizes 
a suitable cost function (such as generation costs), while at the 
same time satisfying all the constraints associated with a normal 
operation of the system. These constraints include the load flow 
equations, line flow constraints and bounds on all contro! variables. 
The energy loss evaluation method is based on knowledge of the 
relationship between the loads and the losses, or the load-loss 
curve. The energy losses is then integrated according to the load 
duration curve for the time horizon. The program can be controlled 
through either a Control Language files, or a menu system. 4 figs., 
4 tabs. 


34459 (ICLES—89/847G-31) Electrical machines main- 
tenance and monitoring. Canadian National Committee, 
International Conference on Large Electric Systems (Canada). 
1989. vp. (CONF-8909325-: Electrical machines maintenance and 





monitoring, Montreal (Canada), 12-14 Sep 1989; CE-—02883). 
Available from Canadian Electrical Association, Research & Devel- 
opment, Suite #500, One Westmount Square, Montreal, PQ, CAN 
H3Z 2P9. Prices: PRICES UPON REQUEST. 

Topics covered in this collequium included stator insulation main- 
tenance, monitoring practice, maintenance practices and 
maintenance, monitoring practice, maintenance practices and life 
extention, and Canadian developments in the field of electrical ma- 
chines maintenance and monitoring. Separate abstracts were 
prepared for 14 papers. 


34460 (ICLES—89/847G-31, pp. 1-63) Rapid repair of a slot- 
discharge-failed turbo generator. McGhan, T. Canadian National 
Committee, International Conference on Large Electric Systems 
(Canada). 1989. (CONF-8909325-—: Electrical machines mainte- 
nance and monitoring, Montreal (Canada), 12-14 Sep 1989; 
CE-02883). In Electrical machines maintenance and monitoring. 
Available from Canadian Electrical Association, Research & Devel- 
opment, Suite #500, One Westmount Square, Montreal, PQ, CAN 
H3Z 2P9. Prices: PRICES UPON REQUEST. 

This paper is primarily a discussion of the repair and subsequent 
testing of the stator winding of Alberta Power Limited's Battle River 
Unit 5 generator after it had failed from slot discharge. The first 
section of the paper provides a background and brief perspective of 
Alberta's Interconnected System, Alberta Power's generation capa- 
bility, where Unit 5 fits, the generator ratings, and some operating 
history. The second section deals with the failure, the results of the 
inspection subsequent to failure, the location of the fault, and the 
extent of the damage. The last three sections discuss the repair of 
the machine, the testing performed during the repair phase of the 
project, the follow-up activities being undertaken with respect to this 
machine and others within Alberta Power, and some conclusions 
drawn from this experience. The conclusions drawn were that more 
understanding of the generators is needed so that their on-going 
status is better understood and the need for inspection and repair 
can be predicted. In addition to this, maintenance programs must 
be implemented to take advantage of this knowledge. 38 figs. 


34461 (ICLES—89/847G-31, pp. 1-4) End winding shape af- 
fects partial discharge. Rehder, R.H. (GE Canada, Peterborough, 
ON (Canada)). Canadian National Committee, International 
Conference on Large Electric Systems (Canada). 1989. (CONF- 
8909325—: Electrical machines maintenance and monitoring, 
Montreal (Canada), 12-14 Sep 1989; CE—02883). In Electrical ma- 
chines maintenance and monitoring. Available from Canadian 
Electrical Association, Research & Development, Suite #500, One 
Westmount Square, Montreal, PQ, CAN H3Z 2P9. Prices: PRICES 
UPON REQUEST. 

Large rotating machines have evolved over the years to have 
ever increasing ratings both in power and voltage. These increased 
ratings have required an increase in reliability and life expectancy 
due to the investment involved and the criticalness of the power 
they contribute to power systems or to industrial processes. Partial 
discharge activity will adversely affect both the reliability and life 
expectancy. The design of the winding must maintain air spaces 
and clearances between the various winding components large 
enough to minimize the possibility of electrical breakdown of the air 
in those spaces. Paschen’s curves are used in the selection of 
these air spaces. 4 refs., 4 figs. 


34462 (ICLES—89/847G-31, pp. 1-16) Ontario Hydro’s main- 
tenance procedures for hydro - generator stator windings: An 
integrated approach. Lyles, J.F. Canadian National Committee, 
International Conference on Large Electric Systems (Canada). 
1989. (CONF-8909325-: Electrical machines maintenance and 
monitoring, Montreal (Canada), 12-14 Sep 1989; CE-02883). In 
Electrical machines maintenance and monitoring. Available from 
Canadian Electrical Association, Research & Development, Suite 
#500, One Westmount Square, Montreal, PQ, CAN H3Z 2P9. 
Prices: PRICES UPON REQUEST. 

This paper describes the approach that Ontario Hydro takes to 
achieve a managed maintenance environment for thermoset and 
thermoplastic insulation systems. It briefly describes the steps 
taken via manufacturer pretesting, product specification, installation 
practices and in-service component monitoring, to enhance genera- 
tion reliability expectations. 6 refs., 8 figs. 
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34463 (ICLES—89/847G-31, pp. 1-167) Methods and experi- 
ences for evaluating the condition of windings of rotating 
electrical machines. Schuler, R.H. Canadian National Committee, 
International Conference on Large Electric Systems (Canada). 
1989. (CONF-8909325—: Electrical machines maintenance and 
monitoring, Montreal (Canada), 12-14 Sep 1989; CE—02883). In 
Electrical machines maintenance and monitoring. Available from 
Canadian Electrical Association, Research & Development, Suite 
#500, One Westmount Square, Montreal, PQ, CAN H3Z 2P9. 
Prices: PRICES UPON REQUEST. 

An increased world-wide trend can be recognized for a more ac- 
curate analysis of the state of important power station components 
with respect to their operational reliability. The ultimate aims are to 
avoid unforeseen outages, to take any necessary corrective mea- 
sures in good time and to estimate the remaining service life as 
precisely as possible. Systematic tests and inspections on the sta- 
tor windings of power station generators of outputs from some few 
MVA and voltages from approximately 3 kV have been carried out 
for many years. Because operational experience had shown that, 
above all, the stator winding insulation system was a determining 
factor for the operational reliability and service life of a generator. 
Based on this knowledge and in conjection with further develop- 
ment of insulation systems for the stator windings for generators 


‘ and motors the company Asea Brown Boveri (ABB) has been in- 


tensively involved with diagnostic methods for many years. The 
following is a summary of experience and knowledge gained 
relative to stator windings for power station generators, covering in- 
sulation systems for stator windings, operating stresses and ageing 
processes, winding diagnostic methods, test results and experience 
of winding diagnostics, and maintenance on the stator winding. 
This report shows that ABB has developed an exactly defined 
winding diagnostic concept to assess the condition of stator wind- 
ings and the operational reliability of rotating electrical machines in 
operation. It is recommended that ABB winding diagnostic inspec- 
tions be carried out on all power station generators of a few MVA 
and rated voltages greater than or equal to 3.3 kV. 12 refs., 7 figs. 


34464 (SV-UE-1989-38) Investigation of harmonics and 
unsymmetries in the Swedish power system. Albertsson, G. 
(Royal Inst. of Tech., Stockholm (SE). Dept. of Electrical Plant En- 
gineering); Saleknejad, M. Swedish State Power Board, Vaellingby 
(Sweden). 1989. 192p. (in Swedish). Order Number DE90796212. 
Available from NTIS (US Sales Only), PC AO9/MF A01. 

Examination paper. 

An increased use of thyristors for motor speed regulation, recti- 
fiers, frequency converters etc. leads to an increased generation of 
current harmonics. Depending on the short circuit power of the 
network this will lead to more or less distorted voltages. Unsymme- 
tries in the power system voltages occur due to differences in the 
phase impedances. This is mostly due to incompletely transposed 
lines but also due to unsymmetric loads. Harmonics and unsymme- 
tries creates problems for other connected customers but via 
induction also in neighbouring telecommunication systems. An in- 
creased demand on accuracy in energy measurements to class 0.1 
will also need a clear strategy for exactly what to be measured for 
example positive sequence fundamental. In the report is shown a 
literature study of problems occurring in different types of loads 
due to harmonics and unsymmetries in the feeding voltages. Fur- 
ther a summary is given of existing national standards from 
different parts of the world setting limits in these questions. In Swe- 
den today requirements only exists for low voltage distributuion. To 
map the situtation in our networks a number of randomly chosen 
stations at voltages from 6.6 to 400 kV have been investigated for 
harmonics and unsymmetries. Within the project a computer con- 
trolled measuring sequence and data processing system has been 
developed. An estimation of the measuring accuracy is given. The 
average values of measured power of individual harmonics and of 
unsymmetries (negative- and zero-sequence) are low 0.1 and 0.2 
0/00 respectively 4 0/00. 
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34465 (BCH-90-00753) A prospectus for the proposed 
Williston Substation to Kelly Lake Substation 500kV transmis- 
sion line. British Columbia Hydro, Vancouver, BC (Canada). Jul 
1989. 6p. (MICROLOG-90-00753). Available from PC B.C. Hydro, 
970 Burrard St, Vancouver, BC, CAN V6Z 1Y3; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; 
MF $10 CAN. 

A third power transmission line is proposed for increasing the 
power system capacity between Williston and Kelly Lake in British 
Columbia. Such a line will avoid the need for generation shedding 
by upstream power plants in the case of failure of any of the two 
existing lines. It will also enable the provincial electric utility to co- 
ordinate its operation with a new hydroelectric generating facility 
southeast of Kitimat scheduled to be completed by 1995. This pro- 
posal includes a brief description of the transmission line project, 
the proposed schedule for meeting a 1994 in-service date, and 
outlines of the studies planned to identify potential impacts of the 
new line and of the public consultation program. 4 figs. 


34466 (CES--88-42) Results of the CESI-CPRI research on 
extruded cables under DC voltage. Mosca, W. Centro Elettrotec- 
nico Sperimentale Italiano (CESI), Milan (Italy). Oct 1988. 24p. 
(CONF-8810503-2: CESI-CPRI workshop on long term R&D coop- 
eration, New Delhi (india), 31 Oct 1988). Order Number 
DE90795476. Available from NTIS (US Sales Only), PC A03/MF 
AQ}. 

Paper presented at CESI-CPRI workshop on R&D long term co- 
operation (New Delhi, 31 Oct 1988). 

This paper describes extensive feasibility studies (involving 
power frequency withstand, partial discharge, short and long dura- 
tion stress, lighting impulse and polarity reversal tests) on the the 
use of extruded DC cables for HVDC links. The results indicate 
that: either XLPe or EPr insulated cables, although not optimized 
for DC, show dielectric performances under DC stress that may be 
considered satisfactory (a mean working stress of around 25 kV/ 
mm appears a realistic figure to be attained with proper materials 
and manufacturing technology); the behaviour under transient 
stress seems satisfactory (a fundamental role is played by the ab- 
sence of defects and by the quality of the interfaces between inner/ 
outer semiconductive screen and main insulation); a suitable pro- 
tection to prevent moisture penetration in the insulation must be 
provided in order to avoid a significant reduction in cable dielectric 
performances (the use of a laminated protective covering could be 
in an interesting solution). 


34467 (EPRI-EL-6807) The effect of polymer properties on 
water tree growth: Final report. Shaw, M.T. (Connecticut Univ., 
Storrs, CT (USA). Inst. of Materials Science). Electric Power Re- 
search Inst., Palo Alto, CA (USA); Connecticut Univ., Storrs, CT 
(USA). Inst. of Materials Science. c Apr 1990. 73p. Sponsored by 
Electric Power Research Institute. Available from Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

This project has used a well-characterized polymer, polystyrene, 
to study the role of material variables in water-tree growth. Micro- 
morphology, impurities, matrix stiffness, crystallinity, crosslink 
density, fillers (styrene beads) and additives were studied for their 
influence on the process of tree initiation and/or growth. It was 
found that amorphous, semicrystalline, plasticized and crosslinked 
polystyrene were all susceptible to water-treeing. In crosslinked 
samples, water tree growth was inhibited above a certain crosslink 
density, although essentially unchanged below that density. Lower- 
ing the glass transition by plasticization markedly altered the 
morphology of the water trees produced. The introduction of inter- 
faces, even between like materials (polystyrene matrix and styrene 
beads), was shown to initiate tree growth, lengthen the effective 
path and stop growth of impinging trees. The general characteris- 
tics of water tree growth as elucidated by this study are listed and 
the implications for water treeing in polyolefins are discussed. 8 
refs., 33 figs., 13 tabs. 


34468 (EPRI-EL-6857) Development of moisture barriers 
for extruded dielectric transmission cables: Final report. 
Baum, B. (Springborn Labs., Inc., Enfield, CT (USA)); Holly, W.; 
Thoma, L.; Katz, C.; Dima, A.; Seman, G. Electric Power Research 
Inst., Palo Alto, CA (USA); Springborn Labs., Inc., Enfield, CT 
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(USA); Cable Technology Labs., Inc., New Brunswick, NJ (USA). c 
Jun 1990. 131p. Sponsored by Electric Power Research Institute. 
Available from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The goals of this project were twofold: first, to develop moisture 
barriers for extruded dielectric cables, and second, to develop and 
expansion layer between the cable and the moisture barrier so that 
the construction can withstand thermal cycling. Several metallic foil/ 
adhesive composites were developed to prevent moisture migration 
and exhibit good mechanical characteristics. 


34469 (OH/RD-89-143-K) Shaftsbury Jct to Bayview Jct 
thermal resistivity survey for existing 115 kV LPOF cables. 
Radhakrishna, H.S. Ontario Hydro Research Div., Toronto, ON 
(Canada). 19 Jun 1989. 23p. (MICROLOG—90-01176). Available 
from PC Ontario Hydro Research Division, Records Clerk, Bldg. 
KR 107, 800 Kipling Ave., Etobicoke, ON, CAN M8Z 5S4; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

Thermal resistivity measurements were made at 6 locations 
along the existing 115 kV cables between Shaftsbury Junction to 
Bayview Junction in Toronto, Ontario. This study was undertaken 
to establish the cable loading limitation and possible need for re- 
placing this 35-year-old system. Six test pits were excavated, at 
locations selected on the basis of the results of an earlier thermal 
resistivity survey done along this cable route in 1961 and the ease 
of accessibility to the test locations. The thermal resistivity mea- 
surements made by six test pits along the cable route confirmed 
the presence of a hotspot over a stretch of 150 mm along Shafts- 
bury Avenue at about 200 m east of Shaftsbury Junction. The 
measured in situ thermal resistivity of the thermal sand in this 
hotspot area was in the range of 300 to 400°C cm/W. Based on a 
soil moisture analysis, the worst case thermal resistivity values for 
the hotspot section are recommended to be 350°C cm/W for the 
thermal sand and 140°C cm/W for the natural soil backfill above 
the concrete slabs. 12 figs., 2 tabs. 


34470 (OH/RD—138-D-375A) Advanced programs for am- 
pacity calculations of power cables: Volume 1: Overview of 
the theoretical developments and program capabilities. Anders, 
G.J.; El-Kady, M.A.; Horrocks, D.J.; Moshref, A. Ontario Hydro Re- 
search Div., Toronto, ON (Canada). Dec 1989. 29p. (CE-02880). 
Available from Canadian Electrical Association, Research & Devel- 
opment, Suite #4500, One Westmount Square, Montreal, PQ, CAN 
H3Z 2P9. Prices: $75.00 NON-MEMBERS; MEMBERS: PRICES 
UPON REQUEST, FUNDS CAN. 

This report presents the results of a project on the ampacity of 
power cables. The major goal of the project was to extend the ex- 
isting version of the cable ampacity program (FIECAG) developed 
for the Canadian Electrical Association to include new features and 
to improve the user interface. The following new features were in- 
corporated in the program: the computational features of transient 
analysis, the modelling of nonisothermal earth surfaces in steady 
state analysis, the representation of the moisture migration in the 
vicinity of loaded cables in steady state analysis, and the determi- 
nation of optimal backfill size. As well, the user interface features 
of an enhanced display using scroll bars and colors, improved logic 
for cable and system data input, capability of data entry in Imperial 
or SI units, extensive on-line help facilities, a new user manual, 
and new graphical display of results. 16 refs., 8 figs. 


34471 (OH/RD-533-U-511) Aging of NMD-7 wire insulation. 
Stonkus, D.J. Ontario Hydro Research Div., Toronto, ON (Canada). 
Dec 1989. 27p. (CE-02881). Available from Canadian Electrical As- 
sociation, Research & Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: $75.00 NON- 
MEMBER; MEMBERS: PRICES UPON REQUEST, FUNDS CAN. 
The main objective of this study was to investigate whether high 
temperature accelerated aging can be used to predict insulation life 
of NMD-7 residential wiring design consisting of polyvinyl chloride 
(PVC) insulation with a protective nylon sheath. The accelerated 
aging rates were similar for wires obtained from three cable manu- 
facturers. The investigation also included a study of the aging 
characteristics of NMD-7 construction insulated with crosslinked 
polyethlene (XLPE). Predicting thermal endurance of PVC/nylon 





composite based on aging at elevated temperatures appears to be 
invalid due to the bonding of the PVC and nylon materials which 
may not occur at lower temperatures. Once bonded, aging charac- 
teristics of the composite insulation is dependent on that of the 
nylon sheath which was found to be poor. This method is not 
recommended to predict operating life of PVC/nylon wiring. To de- 
termine whether aging has occurred at operating temperatures it is 
recommended that field aged samples be examined or long term 
aging at lower temperatures be implemented. Accelerated aging 
data for XLPE indicate that long term operation at 90°C is accept- 
able, this conclusion is consistant with service experience. 10 refs., 
7 figs., 5 tabs. 
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Refer also to citation(s) 35677, 36113, 36114, 36115, 36116, 
36117, 36118, 36119, 36120, 36121, 36122, 36123, 36126, 36127, 
36128, 36136, 36137, 36140 


34472 (EPRI-GS—6870) Case study evaluation of PCB 
[polychlorinated biphenyl] fires: Final report. Woodyard, J. (IT 
Corp., Knoxville, TN (USA)); King, J. Electric Power Research Inst., 
Palo Alto, CA (USA); IT Corp., Knoxville, TN (USA). ¢ May 1990. 
112p. Sponsored by Electric Power Research institute. Available 
from Research Reports Center, Box 50490, Palo Alto, CA 94303. 
This report documents two of the most significant polychlorinated 
biphenyl (PCB) equipment fires in the United States — one in 
February 1981 at the Binghamton State Office Building (BSOB) and 
the other in May 1983 at One Market Plaza (OMP) in San Fran- 
cisco, California. Both fires began in basement transformer vaults, 
dispersing PCBs and their combustion by-products throughout the 
buildings via ventilation shafts and other airborne routes. Decon- 
tamination efforts in both cases cost over $20 million. Technicians 
used air and wipe sampling methods developed exclusively for this 
application, along with bulk and water sampling techniques. In both 
instances, project managers used risk assessment methods to es- 
tablish cleanup standards and verified their effectiveness with data 
when possible. Significant differences exist between the two cases, 
however, partly because the BSOB project was hampered by being 
the first of its kind and partly because of differences in ownership 
and management philosophy. As a result, OMP was able to reopen 
within 10 months, whereas the BSOB will remain closed until de- 
contamination and emission standards can be met. This report 
separates volumes of documentation into a usable form so that any 
utility could prepare for, or protect itself against, similar incidents. 
Detailed case studies describe both fires, the sampling techniques 
and analytical methods use, risk assessment principles, cleanup 
procedures, and results. The final chapters compare the fires and 
summarize the lessons learned. 50 refs., 10 figs., 13 tabs. 


34473 (OH/RD-618-G-605) Investigation of cable fire pro- 
tective coatings. Stonkus, D.J. Ontario Hydro Research Div., 
Toronto, ON (Canada). Jan 1990. 29p. (CE—02882). Available from 
Canadian Electrical Association, Research & Development, Suite 
#500, One Westmount Square, Montreal, PQ, CAN H3Z 2P9. 
Prices: $75.00 NON-MEMBERS; MEMBERS: PRICES UPON RE- 
QUEST, FUNDS CAN. 

The objective of this study was to develop a test methodology to 
evaluate the performance of fire protective coatings for electric ca- 
bles, and to determine the effectiveness of commercial coatings in 
preventing cable fire spread. To assess the fire retardant character- 
istics of 10 commercially available coatings, a small-scale 
laboratory fire method and an oxygen index test procedure were 
developed. It was found that intumescent type coatings which ex- 
pand to form a microporous char were effective in preventing fire 
propagation. Non-intumescent coatings were less successful in 
preventing fire spread, and only one of these materials was found 
to prevent fire propagation. The acid gas evolution values for the 
10 coating ranged from 1 to 9.8 wt % of material. 11 refs., 2 figs., 
8 tabs. 


34474 ~—ELF electromagnetic field effects on the pineal gland. 
Wilson, B.W. (Pacific Northwest Lab., Richland, WA (US)); Ander- 
son, L.E. pp. 159-186 of Extremely low frequency electromagnetic 
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fields: The question of cancer. Wilson, B.W.; Stevens, R.G.; An- 
derson, L.E. Battelle Press, Columbus, OH (USA) (1990). DOE 
Contract ACO6-76RL01 830. 

In this chapter, the authors review data, primarily from chronobi- 
ological and neuroendocrine studies, that suggest that ELF electric 
and magnetic fields can affect pineal function. The authors then 
propose ways in which alterations or deficits in the normal function 
of the pineal gland might be implicated in the etiology of certain 
cancers. To consider these data in context, the authors begin with 
a brief historical introduction regarding the various physiological 
roles ascribed to the pineal organ. 


2405 Environmental Aspects 
Refer also to citation(s) 34517 


34475 (OH/RD-89-163-K) A three-axis probe for 60 Hz 
magnetic fields. Scheer, R.R. Ontario Hydro Research Div., 
Toronto, ON (Canada). 22 Sep 1989. 10p. (MICROLOG—90- 
00414). Available from PC Ontario Hydro Research Division, 
Records Clerk, Bldg. KR 107, 800 Kipling Ave., Etobicoke, ON, 
CAN M8Z 5S4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

Development of a three-axis magnetic field probe has been un- 
dertaken as part of the source characterization project in Ontario 
Hydro’s Electric and Magnetic Field Risk Assessment Program. 
Previously a commercially avaiable single axis probe was used to 
detect magnetic fields and trace them to their source. Such a de- 
vice is difficult to use because the pickup coil must be continuously 
rotated to align it with the local orientation of the field. A portable 
hand-held three-axis probe that measures the resultant field in real 
time is needed. This device must also filter out low frequency noise 
caused by the movement of the probe in the Earth’s magnetic field. 
A probe has been constructed which will find the true rms field lev- 
els along each of three orthogonal axes. Further analog processing 
allows the measurement of a general polarized magnetic field with- 
out the need to rotate the probe head as was necessary with a 
single axis probe. The device is not optimized for accurate mea- 
surements of these fields, but is designed to locate current carrying 
conductors producing the fields. Circuit descriptions and diagrams 
for the probe are provided. Further improvements to the device 
would include converting it to microprocessor operation. This would 
allow the device to act as a stand alone data logging instrument. It 
would also allow for features such as autoranging, self-calibration 
and would have a wider dynamic due to replacement of the analog 
processing chips. 1 refs., 8 figs. 


2407 Economic, Industrial, and Business Aspects 
Refer also to citation(s) 34442, 34561, 34562, 34575 


34476 (EPRI-CU-6726-Vol.1) Industrial load shaping: An 
industrial application of demand-side management (DSM): Vol- 
ume 1, Project overview: Final report. Bules, D.J. (Bules and 
Associates, San Francisco, CA (USA)). Electric Power Research 
Inst., Palo Alto, CA (USA); Bules and Associates, San Francisco, 
CA (USA). c May 1990. 54p. Sponsored by Electric Power Re- 
search Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 

The application of demand-side management (DSM) to the in- 
dustrial sector offers many “win-win” opportunities for utilities and 
their industrial customers. Nonetheless, the diversity and complex- 
ity of industrial energy uses, limited utility experience with industrial 
processes, and the scarcity of industrial DSM demonstrations have 
combined to inhibit the implementation of industrial-sector DSM. In- 
dustrial load shaping (ILS) is an application of DSM which provides 
a methodology for overcoming some of these difficulties. It links the 
needs of both utilities and industrial customers, involving utilities in 
facility-specific assessments of DSM options. ILS can promote any 
of the six basic load shape objectives. The technologies and tech- 
niques employed include process modification/rescheduling, 
capacity addition, thermal energy storage, industrial automation/ 
flexible manufacturing, electrotechnologies, cogeneration, and facil- 
ity management. Various utilities have tested the ILS methodology, 
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including New England Power Service Company, New York Power 
Authority, Pacific Gas and Electric Company, Southern California 
Edison Company, and Wisconsin Electric Power Company. Volume 
1 describes the ILS methodology, provides guidelines for utility 
planners interested in developing ILS programs in their service ter- 
ritories, and summarizes the results of the utility case studies. 
Volume 2 will present more-detailed information about the case 
studies. 15 figs., 10 tabs. 


34477 (EPRI-CU-6854) Power Electronics and Controls 
Program: Projects and products, 1978-1989. Malone, M. (Nes- 
bit (William) and Associates, Santa Rosa, CA (USA)); Foster, D.; 
Albright, P. Electric Power Research Inst., Palo Alto, CA (USA); 
Nesbit (William) and Associates, Santa Rosa, CA (USA). c May 
1990. 157p. Sponsored by Electric Power Research Institute. Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

The Electric Power Research Institute’s Power Electronics & 
Controls Program (PE&C) develops data, strategies, applications, 
and technologies to help utilities improve power quality, raise load 
factors, enter new markets, increase productivity, and provide elec- 
tric grid compatibility for major classes of electricity-using 
equipment. The work is accomplished through seven research 
thrusts: Power Electronics Applications Center, Power Electronics 
Technology, Power Electronics Systems, Advanced Motors, Power 
Quality, Customer Interface, and Controls. This report describes all 
active and completed research projects undertaken by the PE&C 
Program since 1978; and it provides a cross-referenced listing of ail 
the products resulting from each project. 54 refs., 22 figs., 5 tabs. 
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2501 Magnetic 
Refer also to citation(s) 35348, 35356 


34478 (AD-A-218511/4/XAB) Defense nuclear agency fiscal 
year 1991 program document: Research, development, test 
and evaluation, defense agencies (supports congressional 
budget estimates January 1990). Defense Nuclear Agency, 
Alexandria, VA (USA). Jan 1990. 28p. Available from NTIS, PC 
A03/MF A01. 

This project covers the design, construction, and test of a Super- 
conductive Magnetic Energy Storage (SMES) Engineering Test 
Mode! (ETM) to demonstrate the feasibility of using SMES technol- 
ogy to provide the prime power for applications requiring large 
amounts of stored energy. The ETM will be capable of storing 20 
Megawatt hours of electrical energy and discharging it at power 
rates from 10 to 400 Megawatts. Associated component designs, 
developmental experiments, trade-off studies, costing studies, 
impact assessments and implementation planning will also be per- 
formed. 


34479 (PB-90-866484/XAB) Superconducting magnetic en- 
ergy storage (SMES). December 1973-April 1990 (A 
Bibliography from the NTIS data base). Report for December 
1973-April 1990. National Technical Information Service, Spring- 
field, VA (USA). Apr 1990. 73p. Available from NTISPC NO1/MF 
NO1. 

Supersedes PB—89-860431. 

This bibliography contains citations concerning the technology 
and use of superconducting magnetic energy storage (SMES). The 
design, analysis, evaluation, and operation of SMES systems and 
equipment are discussed. Topics include utility scale SMES plants, 
SMES for transmission line stabilization, design and protection of 
superconducting magnets and coils, computer controlled SMES 
systems, and fusion power reactors. (This updated bibliography 
contains 143 citations, 27 of which are new entries to the previous 
edition.) 


2506 Thermal 
Refer also to citation(s) 34802 
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34480 (NEMO—11) Nordic seminar on short-tem heat stor- 
age. Ritola, J. (ed.) (Valtion Teknillinen Tutkimuskeskus, Espoo 
(Finland). Geotekninen Lab.). Helsinki Univ. of Technology, Espoo 
(Finland). Aug 1989. 184p. (in Swedish). Order Number 
DE90796155. Available from NTIS (US Sales Only), PC A09/MF 
A01. 

NEMO-Research Programme. 

Short-term heat storage in steel tanks, for instance, in connec- 
tion with back-pressure production, is a well known technique in 
Denmark, Finland and Sweden. in these countries tens of steel 
tanks for short-term heat storage have been built using this tech- 
nique. In Norway, the energy production is based mainly on water 
power which does not presume short-term storage. Short-term heat 
storage in connection with back-pressure production is very prof- 
itable as the pay-off time for steel tanks is only 3 to 5 years. Other 
techniques, such as short-term heat storage in rock and pits, have 
been studied and built for testing purposes mainly in Sweden. Also 
in Finland concrete possibilities for heat storage in renovated oil 
storage caverns have been studied. Water-filled pits of different 
sizes have been built for testing purposes in most Nordic countries. 
Short-term cold storage with ice slurry has been studied (within 
LEA research programme), especially in Sweden, and it seems to 
be a rather promising technique. The most interesting of the new 
conceptions is the superconductive energy storage, which has 
been studied in the Technical University of Tampere in Finland. 


34481 (PB-90-865122/XAB) Thermal energy storage. July 
1987-April 1990 (A Bibliography from the NTIS data base). Re- 
port for July 1987-April 1990. National Technical Information 
Service, Springfield, VA (USA). Apr 1990. 133p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB—89-871628. 

This bibliography contains citations concerning thermal energy 
storage in reservoirs; aquifers; rock beds; molten salts; and manu- 
factured storage devices, such as Trombe walls, direct gain cells, 
and phase change materials for solar heating and spacecraft. The 
citations cover the design, evaluation, theory, and materials used. 
Some citations report on effects of using certain storage media, 
such as aquifers. (This updated bibliography contains 249 citations, 
32 of which are new entries to the previous edition.) 


2508 Chemical 


34482 (AD-A-219032/0/XAB) Experimental studies on en- 
ergy storage. Final report, August 1986-July 1989. Christie, 
K.O.; Wilson, W.W. Rockwell International Corp., Canoga Park, CA 
(USA). Rocketdyne Div. Feb 1990. 69p. (RI/RD-89-225). Available 
from NTIS, PC A04/MF A01. 

The primary objective of this program was to demonstrate the 
feasibility of synthesizing hypervalent, high-oxidation state fluorides 
of nitrogen, oxygen, and the halogens. Typical target compounds 
were Nitrogen Pentafluoride, Chlorine Pentafluoride Oxide, Chlo- 
rine Hexafiuoride Anion, Argon Fluoride Cation, Nitrogen Difluoride 
Anion, Arsenic Hexafluoride, and combinations of high oxidation 
state halogen fluoride anions with organic cations. In addition, spe- 
cial experimental techniques, such as low-temperature photolysis 
and glow-discharge, matrix-isolation spectroscopy and microwave 
discharge reactions were to be explored for the syntheses of these 
species. In the following section a brief discussion of some of the 
results will be given. In cases where a certain piece of work was 
completed, the results were summarized as manuscripts which are 
given in the Appendix and either have been or will be published in 
technical journals. 


2509 Batteries 
Refer also to citation(s) 34276, 34832 


34483 (AD-A-218353/1/XAB) Investigation of a _ photo- 
voltaic/battery hybrid system for powering the high arctic data 
communications system. Final report. Gardner, C.L. Department 
of National Defence, Ottawa, ON (Canada). Research and Devel- 
opment Branch. Aug 1989. 63p. (CRAD-—2/89). Available from 
NTIS, PC AO4/MF A01. 





The High Arctic Data Communications System (HADCS) was es- 
tablished to provide reliable communication between CFS Alert and 
Ottawa. This system includes a ground link from Alert to Eureka 
and a satellite link from Eureka to Ottawa. The ground link is nec- 
essary because Alert is over the horizon with respect to suitable 
satellites in stationary orbit. HADCS includes six unmanned 
microwave repeaters that are located on the top of mountains be- 
tween Alert and Eureka. Typical power requirements for these sites 
are given in Table 1. These repeater stations are powered at the 
present time using SAFT 608Z 2000 Ah air depolarized (zinc-air) 
primary cells. Each repeater has two banks of batteries; one prime 
and one backup with 8 to 10 battery boxes of 14 cells in each box. 
Cell and battery data are given in Table 2. Annual battery mainte- 
nance is required. Each summer the prime battery bank is 
removed, the existing back-up bank is taken into active service (i.e., 
becomes the prime bank) and a fresh set of batteries is installed 
as the back-up bank. The old set of batteries has to be removed 
for disposal. Because of the remoteness of the HADCS sites and 
the weight of the battery system (about 2 tons per site), replace- 
ment of the batteries is a major operation. It takes about 3 weeks 
and involves approximately 25 people as well as the use of one or 
two Chinooks and two twin Huey helicopters during this period. 


34484 (ANL-90/1) Test results for 36-V Li/FeS battery. 
Chilenskas, A.A.; Malecha, R.F.; DeLuca, W.H.; Tummillo, A.F.; 
Hogrefe, R.L. Argonne National Lab., IL (USA). Jan 1990. 24p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract W-31109-ENG-38. Order Number DE90010379. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report describes a collaborative effort between Argonne Na- 
tional Laboratory (ANL) and the Westinghouse Naval System 
Division from 1986 to 1989. This effort resulted in the design, fabri- 
cation, and testing of two 36-V lithium-alloy/iron monosulfide (Li/ 
FeS) batteries. The test results provided validation of a conceptual 
design for a full-scale electric van battery, as well as design and 
performance data for 12-V Li/FeS modules and fractional-scale bat- 
tery components. 16 refs., 8 figs., 12 tabs. 


34485 (CESI-88-15) An application of on-line battery moni- 
toring to the Vulcano PV plant. Buonarota, A.; Menga, P.; 
Ostano, P.; Scarioni, V. Ente Nazionale per l’Energia Elettrica, Mi- 
lan (Italy); Centro Elettrotecnico Sperimentale Italiano (CESI), Milan 
(Italy). May 1988. 6p. (CONF-880513-3: 8. European Communities 
photovoltaic solar energy conference, Florence (Italy), 9-13 May 
1988). Order Number DE90795381. Available from NTIS (US Sales 
Only), PC AO2/MF AO1. 

Paper presented at 8th European photovoltaic solar energy con- 
ference (Florence, 9-13 May 1988). 

The reliable knowledge of the state-of-charge (SOC) of the bat- 
tery of a photovoltaic (PV) plant can contribute to improve system 
management. Unfortunately, the technologies currently adopted to 
determine the battery SOC are not fully satisfactory. The experi- 
ence obtained by ENEL (italian Electricity Board) on traction 
lead-acid batteries, operating under cyclic conditions, led to the for- 
mulation of a simple model capable of describing the relationships 
among the operating conditions (profile of current, temperature, 
etc.) and the internal SOC of the battery. This model was extended 
to the stationary accumulators to the Vulcano PV plant of ENEL, 
and checked by means of laboratory tests at the CESI (Italy) labo- 
ratories. Relevant to this work, an automatic system for the on-line 
evaluation of the SOC of the battery has recently been set up and 
installed at Vulcano. This paper presents the basis of the method- 
ology, the layout of the system, and the preliminary results. 


34486 (CESI-88-16) Battery model of charge and dis- 
charge processes for optimum design and management of 
electrical storage systems. Giglioli, R.; Pelacchi, P.; Scarioni, V.; 
Buonarota, A.; Menga, P. Pennsylvania State Univ., University 
Park, PA (USA). Dept. of Electrical Engineering; Centro Elettrotec- 
nico Sperimentale Italiano (CESI), Milan (Italy); Ente Nazionale per 
Energia Elettrica, Milan (Italy). Jun 1988. 6p. (CONF-880665-6: 
33. international power source symposium, Cherry Hill, NJ (USA), 
13-16 Jun 1988). Order Number DE90795382. Available from NTIS 
(US Sales Only), PC A02. 

Paper presented at 33rd international power sources symposium 
(Cherry Hill, 13-16 Jun 1988). 
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The diversification of electrochemical battery applications has 
stimulated the development of lead-acid battery models, so as to 
be able to describe and forecast performances. The mathematical 
model described in this paper, devised in the form of an equivalent 
electric network, is suitable to describe the behaviour of the battery 
in terms of the relationship between its main parameters (voltage, 
current, state-of-charge, temperature), both during the discharge 
and the recharge processes. The reliability of the formulation is 
supported by a large number of laboratory tests, as well as by the 
results of preliminary applications to storage systems. Some exam- 
ples of applications are given. 


34487 (CONF-9004196-2) Status of Argonne life evaluation — 
of valve regulated lead-acid batteries. DeLuca, W.H.; Hogrefe, 
R.L.; Webster, C.E.; Tummillo, A.F. Argonne National Lab., IL 
(USA). [1990]. 12p. Sponsored by Electric Power Research Insti- 
tute; Intemational Lead Zinc Research Organization (ILZRO). DOE 
Contract W-31109-ENG-38. From International Lead Zinc Research 
Organization meeting; San Francisco, CA (USA); 27-28 Apr 1990. 
Order Number DE90011098. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Argonne is conducting a life evaluation of valve-regulated lead- 
acid (VRLA) batteries for cycling applications. Two technologies are 
being evaluated: (1) gelled-electrolyte modules from Johnson Con- 
trols, Inc. (JCI) and (2) absorbed electrolyte modules from GNB, 
Inc. A matrix of operating temperature and depth-of-discharge 
(DOD) conditions is being used to accelerate the end-of-life for 
given modules. In May 1989, two modules from each manufacturer 
were placed on life test at 30°C (80 and 100% DOD), and a third 
module was placed on accelerated life testing at 50°C (100% 
DOD). The GNB module operating to 100% DOD at 30°C still re- 
tains ~87% of its initial capacity after >400 cycles. The GNB 
module operating to 80% DOD at 30°C has accrued >500 cycles 
and retains ~93% of its initial 80% DOD capacity. After a high- 
temperature charge procedure was established, a fourth GNB 
module was placed on test at 50°C (80% DOD) in September 
1989. Both GNB modules tested at 50°C have accrued ~150 cy- 
cles: the 100% DOD module retains ~84% of its initial capacity, 
and the 80% DOD module retains ~89% of its initial 80% DOD ca- 
pacity. The three gelled-electrolyte JCI modules were removed 
from test because they reached end-of-life. Preliminary teardown 
analysis indicate that a manufacturing defect caused premature 
failure of the modules. 2 refs., 3 figs., 2 tabs. 


34488 (DOE/ID/10243—2-Vol.2-App.-Pt.1) Assessment of bat- 
tery technologies for electric vehicles: Volume 2, Appendices: 
Part 1. Henriksen, G.L. (ed.) (EG and G Idaho, Inc., Idaho Falls, 
ID (USA)). EG and G Idaho, Inc., Idaho Falls, ID (USA); Sheladia 
Associates, Inc., Rockville, MD (USA). Feb 1990. 475p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC07-761D01570. (MISC—90024-Vol.2-App.-Pt.1). Order Number 
DE90010907. Available from NTIS, PC A20/MF A01 - OSTI; GPO 
Dep. 
To help guide future EV battery R&D programs, the US 
Department of Energy (DOE) commissioned a comprehensive as- 
sessment of viable secondary battery technologies. A total of 55 
battery developers —from the United States, Canada, Europe, Asia, 
and Africa — were solicited to submit battery design concepts for 
an “Improved Dual-Shaft Electric Propulsion” (IDSEP) van. A team 
of 7 representatives from DOE laboratories and 19 independent EV 
and Battery consultants evaluated 42 design concepts. Using six 
criteria-five technical/economic criteria and a maturity/technical 
barriers criterion — the Assessment Team identified 12 most- 
promising batteries. This document Volume 2, Part 1 provides the 
following appendices to the report: information solicitation package; 
listing of battery technology developers; improved dual-shaft elec- 
tric propulsion van; and battery design concepts. 


34489 (ECR-236) Small rechargeable batteries 3: A com- 
parative investigation of the performance of 12 manufactures 
and types, including NiCd and lead-acid batteries. Yde, B.; 
Halkjaer Jacobsen, P. Elektronikcentraien, Hoersholm (Denmark). 
Oct 1989. 64p. Available from Elektronikcentralen, Venlighedsvej 4, 
DK-2970 Hoersholm. 
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This report is a continuation of ECR-127 "Small rechargeable 
batteries”, December 1982, "A comparative investigation of the per- 
formance of 14 manufactures and types, including NiCd and 
Lead-Acid batteries” and ECR-152 "Small rechargeable batteries 2, 
June 1984, "A comparative investigation of the performance of 7 
manufactures and types, including NiCd and lead-acid batteries”. 
Because of the development in battery technology during the last 
years it is relevant to perform another comparative test on the new 
battery types that are now commonly available. The battery types 
are chosen in agreement with an inquiry made to the professional 
Danish battery users. This report contains the test plan, description 
of the tested batteries and the results until to-day. As tests are still 
running on more variants further results will be published in a later 
report. 12 different batteries distributed by 11 different manufactur- 
ers are included in the investigation. The tests are comparative 
and all batteries are exposed to the same relative severity level. 
The test plan includes conditions corresponding to portable use, 
stationary use and also special conditions. (author). 


34490 (EGG-EP-8916) Laboratory testing of GNB switch 
12 volt SLI [starting, lighting and ignition] battery. Hardin, J.E. 
EG and G Idaho, Inc., Idaho Falls, ID (USA). Mar 1990. 16p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract AC07- 
761D01570. Order Number DE90010930. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The purpose of this report is to describe the testing performed on 
the GNB Switch flooded lead SLI battery in the INEL Electric Vehi- 
cle Battery Laboratory, to present the results and conclusions of 
this testing, and to make appropriate recommendations. GNB Inc. 
is a Pacific Duniop Company. The term “SWITCH” comes from the 
fact that this product consists of two batteries in one package which 
can be connected in parallel by a switch for higher cranking energy 
or reserve capacity. The smaller second battery is float charged 
through a diode. GNB advertising describes the “SWITCH” as “The 
Battery With A Spare”. The Switch, a BCI Group 24 SLI (Starting, 
Lighting and Ignition) battery, is manufactured in Georgia for sale 
throughout the US. The initial design work on the Switch was done 
in Australia under the Pulsar name by Dunlop. 11 figs., 3 tabs. 


34491 (ESA-SP-294-VOL-1, pp. 169-172) Space Station 
Freedom energy storage system design and develcpment. 
Haas, R.J.; Koehler, C.W. European Space Agency, 75 - Paris 
(France). Aug 1989. (ETN-90-96194;CONF-8910243-—: European 
space power conference, Madrid (Spain), 2-6 Oct 1989). In Euro- 
pean Space Power, volume 1. Available from NTIS, PC A19/MF 
Ao3. 

The NASA Space Station Freedom 75 kW energy storage sys- 
tem using nickel hydrogen (Ni-H2) batteries to provide electrical 
power during eclipse and peak load operation is described. The 
81-Ah battery cells are designed for a five year life in low earth or- 
bit (LEO) with a 35 depth-of-discharge. The batteries consist of 30 
individual pressure vessel (IPV) cells enclosed in an orbital re- 
placeable unit (ORU). The basic cell, battery and ORU design, 
development and production are described. The key system design 
issues include the mechanical and thermal interfaces for both the 
battery and the ORU assembly. Verification plans for the mission 
critical components such as the nickel electrode and Inconel 718 
pressure vessel are discussed. 


34492 (N-90-18097) Changes in impedance of Ni 
electrodes upon standing and cycling. Reid, M.A. National Aero- 
nautics and Space Administration, Cleveland, OH (USA). Lewis 
Research Center. 1989. 16p. (NASA-TM—102438;E-5207;NAS— 
1.15:102438:CONF-8910107-: Electrochemical Society fall 
meeting, Hollywood, FL (USA), 15-20 Oct 1989). Available from 
NTIS, PC AO3/MF A0O1. 

impedances of Ni electrodes vary with many factors including 
voltage, cycling, and manufacturer. However, results from Ni/H2 
cells being tested for Space Station Freedom show that consistent 
results are obtained within a group of cells from the same manu- 
facturer if the cells are cycled and stored in the same manner. 
Impedance changes with storage and cycling are being investi- 
gated. Impedances are low in the fully charged state but rise 
abruptly by several orders of magnitude at a voltage corresponding 
to a very low state-of-charge. After standing for several months, this 
increase occurred at a higher voltage, consistent with an increase 
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in structural order during storage which hinders diffusion of protons 
and reduces high rate capacity. Early measurements on the effects 
of cycling on NV/H2 cells being tested for Space Station Freedom 
show differences between cells from different manufacturers. 


34493 (NEMO-8) Advanced secondary batteries: Their ap- 
plications, technological status, market and op unity. Yao, 
M. (Yao International Inc., Clerendon Hills, IL (USA)). Helsinki Univ. 
of Technology, Espoo (Finland). Mar 1989. 138p. Order Number 
DE90796146. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

NEMO-research programme. 

This report is in support of program planning for advanced bat- 
tery energy storage technology within the NEMO Programme. 
Specifically this study had focused on the review of advanced bat- 
tery applications, the development and demonstration status of 
leading battery technologies and potential market and opportunity. 
The study was performed during October-December, 1988 and 
was supported by the NEMO programme office at the Helsinki Uni- 
versity of Technology. Advanced secondary (or rechargeable) 
batteries have been under development for the part two decades in 
the U.S., Japan, and some parts of Europe for potential applica- 
tions in electric utilities and for electric vehicles. In the electric 
utility applications, the primary aim of a battery energy storage 
plant is to facilitate peak power load leveling and/or dynamic oper- 
ations so that to minimize the overall power generation cost. In the 
application for peak power load leveling, the battery stores the off- 
peak base load energy and is discharged during the period of peak 
power demand. This allows an more efficient use of the base load 
generation capacity and reduces the needs for the conventional 
oil-fired or gas-fired peak power generation equipments. In the dy- 
namic operations in electric ulities, batteries can serve as spinning 
reserve, load following, reduction of minimum loading and the num- 
ber of startups and shutdowns, frequency and voltage regulations, 
and others. Batteries can facilitate these dynamic operations be- 
cause of their basic characteristics as an electrochemical device 
capable of instantaneous response to the changing load. These dy- 
namic operating benefits result in cost savings of the overall power 
plant operation. Battery-powered electricc vehicles facilitate conser- 
vation of petroleum fuel in the transportation sector, but more 
importantly, they reduce air pollution in the congested inner cities. 


34494 (PB—90-865726/XAB) Polymeric batteries. January 
1981-April 1990 (A Bibliography from the INSPEC: Information 
Services for the Physics and Engineering Communities data 
base). Report for January 1981-April 1990. National Technical In- 
formation Service, Springfield, VA (USA). Apr 1990. 92p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-89-853923. 

This bibliography contains citations concerning research, devel- 
opment, and applications of electrically conductive polymeric 
batteries. Fabrication and evaluation of polymer electrolytes and 
electrodes of polyacetylene, polyethylene, and polyether are exam- 
ined. Polymeric materials for lithium batteries, and applications of 
polymeric batteries in microelectronics and transportation are pre- 
sented. (This updated bibliography contains 152 citations, 24 of 
which are new entries to the previous edition.) 


34495 (PB—90-866476/XAB) Lithium batteries. November 
1981-April 1990 (A Bibliography from the NTIS data base). 
Report for November 1981-April 1990. National Technical Infor- 
mation Service, Springfield, VA (USA). Apr 1990. 89p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-89-866289. 

This bibliography contains citations concerning design, develop- 
ment, components, testing, electrolytes, and safety aspects of 
lithium cells. Applications include use in electric vehicles, and in 
utility load leveling operations. Lithium chloride and lithium sulfur 
batteries are among the types discussed. (This updated bibliogra- 
phy contains 161 citations, 10 of which are new entries to the 
previous edition.) 


34496 (PB-90-901600/XAB) Government research and de- 
velopment summaries: Chemical Project Briefs. Irregular. 
CSR, Inc., Washington, DC (USA). Power Information Center. 
1990. vp. Available from NTISSubscription. 





Supersedes PB-—88-901600; Paper Copy available on Subscrip- 
tion, $125.00/year. U.S. Sales only, excluding Embassies. 
Additional subject categories available at a discount. Also available 
in single copies. 

Chemical Project Briefs describes the status of all R&D 
programs submitted to the Power Information Center by the gov- 
ernment sponsors in electrochemical systems, including chemical 
batteries, biochemical devices, simple fuel cell systems, chemical 
regenerative fuel cell systems, and thermal energy storage. 


34497 (SAND—89-2245C) Development of a moderate rate 
lithium/thionyFchloride “D” cell. Ciesiak, W.R.; Street, H.K. San- 
dia National Labs., Albuquerque, NM (USA). [1990]. 4p. Sponsored 
by U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC04-76DP00789. (CONF-9006146-8: 34. international power 
sources symposium, Cherry Hill, NJ (USA), 25-28 Jun 1990). Or- 
der Number DE90011909. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

We have designed a lithium/thionyl chloride “D” cell for efficient 
performance at the moderate rate of ~500 mA (6.25 Q load). The 
SNL-MR-D cell has 345 cm* of active electrode area, 1.0 M 
LiAICI, electrolyte that may have SO, additive, and a cathode 
blended of Shawinigan Acetylene Black, Cabot Black Pearls 2000, 
and Teflon binder. The average performance of cells built in-house 
and discharged at 25°C and 6.25 Q has been 14.9 Ah (50 Wh). 
We have aged the cells at 30°C and 50°C, and measured com- 
plex impedance and microcalorimetry during the aging period. The 
cells have been discharged after the aging period at 25°C and 
0°C. This preliminary study has allowed us to establish an initial 
cell design and estimate the rate of capacity loss on storage or 
long-term usage. 13 refs., 6 figs. 


34498 Sodium/bete-alumina/organosuifur batteries operat- 
ing at intermediate temperatures. Visco, S.J. (Materials and 
Chemical Sciences Division, Lawrence Berkeley Lab., One Cy- 
clotron Road, Berkeley, CA (US)); De Jonche, L.C. pp. 553-567 of 
Solid state ionics. Nazri, G.; Huggins, R.A.; Shriver, D.F. Materials 
Research Society, Pittsburgh, PA (USA) (1989). DOE Contract 
AC03-76SF00098. (CONF-8811221—: Solid state ionics, Boston, 
MA (USA), 28 Nov - 2 dec 1988). 

concurrent with impressive advances in advanced batteries oper- 
ating at high temperatures such as the Na/Na2S, and Li/FeS 
systems, have been concerns over safety and reliability of such 
batteries. Accordingly, various efforts have been made to offer al- 
ternative high specific energy/power batteries operating at reduced 
temperatures. However, since electrode kinetics and mass transport 
processes in batteries are thermally activated, lower temperature 
systems often present a compromise between lower power output, 
and enhanced reliability, safety, and economic factors. Fortunately, 
lower temperature systems also offer far more flexibility in cell de- 
sign, allowing geometries with higher electrode surface area than 
would be feasible with high temperature systems, thereby reducing 
the necessary current densities for acceptable power output. 
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34499 (PB—90-195314/XAB) Upper Colorado environmental 
plant center semi-annual progress report to osm, June- 
December 1983. Stranathan, S.E. Department of Agriculture, 
Denver, CO (USA). 29 Mar 1990. 97p. Available from NTIS, PC 
AOS/MF A01. 

The second Energy Field Institute was conducted by the Col- 
orado School of Mines during August 12-17, 1979. Thirty-six 
Congressional and Executive aides from Washington, D.C., most of 
whom are engaged in drafting energy legislation and policy mak- 
ing, participated in the week-long Institute. The Energy Institute 
Staff concluded that the introductory or opening Institute sessions 
have had a minimal impact and, therefore, need to be restructured. 
The field trip portion of the week is the most important part of the 
program and participant feedback will be used along with Staff rec- 
ommendations to refine and expand the field trip portion. 


29 ENERGY PLANNING AND POLICY 
2902 Economics and Sociology 


2901 Energy Analysis and Modeling 


Refer also to citation(s) 34572, 34705, 34722, 34731, 34734, 
34735, 34738, 34742, 34743, 34747, 34751 


34500 (DOE/EIA—0293(90)) Directory of Energy information 
Administration models, 1990. USDOE Energy Information Admin- 
istration, Washington, DC (USA). Office of Statistical Standards. 4 
Jun 1990. 89p. Sponsored by U.S. DOE Energy Information Ad- 
ministration. DOE Contract NONE. Order Number DE90012082. 
Available from NTIS, PC AO5/MF A01 - GPO - OSTI; GPO Dep. 

This directory revises and updates the Directory of Energy 
Information Administration Models, DOE/EIA-0293(89), Energy In- 
formation Administration (EIA), US Department of Energy, May 
1989. The major changes are the inclusion of the Building Energy 
End-Use Model (BEEM-PC), Residential Energy End-Use Model 
(REEM-PC), the Refinery Yield Model Spreadsheet System 
(RYMSS-PC), and the Capital Stock Model (CAPSTOCK-PC). Also, 
the following models have been inactivated: Energy Disaggregated 
Input-Output Model (EDIO), Household Model of Energy (HOMES- 
PC), Commercial Sector Energy Model (CSEM-PC), Outer 
Continental Shelf Oil and Gas Supply Model (OCSM), and the 
Stock Module of the Intermediate Future Forecasting System 
(STOCK). This directory contains descriptions about each basic 
and auxiliary model, including the title, acronym, purpose, and 
type, followed by more detailed information on characteristics, 
uses, and requirements. For developing models, limited information 
is provided. Sources for additional information are identified. In- 
cluded in this directory are 38 EIA models active as of March 1, 
1990, as well as the PC-AEO Forecasting Model Overview and the 
three Subsystems for the Short-Term Integrated Forecasting Sys- 
tem (STIFS) Model. Models that run on personal computers are 
identified by “PC” as part of the acronym. 


2902 Economics and Sociology 
Refer also to citation(s) 33944, 34504, 34547, 34579, 34580, 35168 


34501 (IVO-A-13/89) Politics, economy and political regu- 
lation of energy economy in Finland. Karjalainen, K. (Tampereen 
yliopisto, Tampere (Finland). Yhteiskuntatieteiden tutkimusiaitos). 
Imatran Voima Oy (IVO), Helsinki (Finland). 1989. 800p. (In 
Finnish). Order Number DE90796147. Available from NTIS (US 
Sales Only), PC A99/MF A01. 

The study highlights the relationship between the Finnish energy 
economy and policies since the period of autonomy until 1986. The 
main part of the study deals with the period of independence. The 
period highlighted includes a rapid social change from a pre- 
industrial to a post-industrial society. THis change is not a result of 
a conscious political governance. Initially, by means of state-run 
energy system, it was attempted to create a centralized state elec- 
tricity supply system. The development in electricity production and 
transmission can be seen three-fold: The founding of state 
economic enterprises (1) in the beginning of the '30s already rep- 
resents a privatization trend and a commercial mode of thought, 
although these companies are founded as a match for private en- 
terprises. On the other hand the industrial establishment owns (2) 
power stations and distribution companies. Small private, commu- 
nal and co-operative power producers are founded, too (3). Later 
on there is the emergence of public and private joint-stock power 
companies. Economic nationalism and state governance partially 
serve as a opposite for the market-oriented energy system, al- 
though the contradictory nature of this kind is not insurmountable. 
State enterprises are never used for political implementation in 
strategic sense. The lack of political influence on management is 
assured i.a. by the Law On State Enterprises (1931). The compa- 
nies have interpreted the concept of the public weal by themselves 
as the strategic political control is missing. However, the state 
companies have no privileges with exception, Neste Ltd. The en- 
ergy projects harnessing indigenous fuels have been based on 
plitical needs of creating work opportunities and income distribu- 
tion. Nevertheless, the Finnish energy economy is multiform. 


34502 (NEMO-14) NEMO '90 strategy - The development 
plan for the research activities of the New Energy Systems - 
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research programme 1989-1991. Lund, P. (Helsinki Univ. of Tech- 
nology, Otaniemi (Finland). Dept. of Technical Physics). Helsinki 
Univ. of Technology, Espoo (Finland). Oct 1989. 101p. (In Finnish). 
Order Number DE90796179. Available from NTIS (US Sales Only), 
PC AO6/MF A01. 

NEMO-Research Programme. 

The aim of this report is to submit the NEMO strategy in th 90's, 
which embraces the plan of the research programme for the years 
1989-1991. In these years research will be emphasized in certain 
fields of technology and experimental activity will increase consid- 
erably. 


2903 Environment, Health, and Safety 


Refer also to citation(s) 33921, 34028, 34036, 34114, 34245, 
34331, 34522, 34547, 34675, 34765, 34798, 34805, 35751, 35752, 
35758, 35785, 35787, 35802, 35814, 35815, 35833, 35834, 35835, 
35836, 35843, 35855, 35894, 35896, 35897, 35913, 35920, 35942, 
36064, 36071 


34503 (CONF-900608-19) Relative risks of energy sources. 
Haire, MJ. Oak Ridge National Lab., TN (USA). [1990]. 51p. 
Sponsored by U.S. DOE Nuclear Energy. DOE Contract ACO5- 
840R21400. From American Nuclear Society annual meeting; 
Nashville, TN (USA); 10-14 Jun 1990. Order Number DE90011645. 
Available from NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. 

This paper compares the risks associated with various energy 
sources in an attempt to demonstrate the relative safety of nuclear 
energy. (JEF) 


34504 (IS-T-1440) Microcomputer applications for concur- 
rent aggregate mine operation and reclamation planning. Culp, 
B.K. Ames Lab., IA (USA). Feb 1990. 194p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-82. Order 
Number DE90011810. Available from NTIS, PC A10/MF A01 - 
OSTI; GPO Dep. 

As ever increasing need exists for the planning of aggregate 
mine operations and reclamation. The purpose of this thesis is to 
investigate microcomputer applications to assist in the development 
of a concurrent aggregate mine operation and reclamation pian. 
The thesis is divided into sections that encompassed three as- 
pects. The first, Section 1 — concurrent Aggregate Mine Operation 
and Reclamation Planning, examines the possibility of organizing 
the operation and reclamation of aggregate mining into a single 
plan or set of plans. The second section of the thesis, Section 2 — 
Microcomputer Applications, describes the use of microcomputers 
within the mining industry and the landscape architecture profes- 
sion. This section contains a review of the current types of 
programs and how they are used. The programs that were used 
for the case study and their applications and characteristics are 
also explored. The third and final section of the thesis, Section 3 — 
Alden Quarry Case Study, applies the concepts of the first two 
sections to a practical situation. 35 refs., 49 figs., 7 tabs. 


34505 (MEW-S$0-02921) Western and northern Canada acid 
deposition/LRTAP [long-range transport of atmospheric poliu- 
tants] activities, annual report, 1988: A report on monitoring 
and research studies related to acid rain and long-range trans- 
port of atmospheric pollutants in western and northern 
Canada. Manitoba Dept. of Environment and Workplace Safety 
and Health, Winnipeg, MB (Canada). Aug 1989. 38p. 
(MICROLOG-—90-02921). Available from PC Manitoba Environment 
and Workplace Safety and Health, 450 Broadway Ave., Room 156, 
Legislative Bidg., Winnipeg, MB, CAN R3C 0V8; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; 
MF $10 CAN. 

In 1980, the deputy ministers of the provinces of British 
Columbia, Alberta, Saskatchewan and Manitoba and senior officials 
from Environment Canada agreed to cooperate on issues related 
to the long range transport of air pollutants (LRTAP). A consultative 
committee was established to coordinate monitoring, research and 
other activities. In 1982, the Government of the Northwest North- 
west Territories joined these committees and a 3-year program was 
launched to identify current conditions and to provide information 
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for developing management strategies. In March, 1984, a second 
3-year agreement was signed and in 1988 a third was signed. This 
report presents a summary of the monitoring and research activi- 
ties related to acid deposition and LRTAP carried during 1988 by 
each provincial and the federal governments. Summaries are also 
given of jointly managed activities and industry and institution activ- 
ities. Major research activities being monitored include sulfate and 
nitrate deposition rate in precipitation, characterization of total 
deposition (wet vs. dry); quality of sensitive surface waters and ter- 
restrial environments especially where data gaps exist; and 
characterization of the role of nitrate, ammonia, and metals deposi- 
tion. The validations of mathematical models to assist in 
management strategies is also continuing. 


34506 (OE-90-02773) Acidic precipitation in Ontario study 
(APIOS), annual program report, 1988/1989. Ontario Ministry of 
the Environment, Toronto, ON (Canada). Jan 1990. 10%p. 
(MICROLOG-—90-02773). Available from PC Environment Canada, 
Departmental Library, Ottawa, ON, CAN K1A OH3; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

In 1979, the Acidic Precipitation in Ontario Study (APIOS) was 
launched to study and document the effects of acid deposition, and 
to implement an effective abatement strategy. The major compo- 
nents of the study include scientific research, abatement, 
communications, and litigation. APIOS operates on a 5-year plan- 
ning cycle and the second 5-year plan (1986-90) is nearing the 
end. This report gives an overview of the mandates of the APIOS 
program, accomplishments and major findings in 1988/89, and fu- 
ture directions during 1989/90. The report describes the programs 
of the scientific work groups (atmospheric processes, aquatic 
effects, terrestrial effects, biogeochemistry, environmental manage- 
ment and economics studies, and laboratory support services and 
methodology studies) and provides background information on 
abatement, communications and litigation initiatives. A summary of 
international Long Range Transport of Air Pollutants (LRTAP) pro- 
jects with Ontario Ministry of the Environment involvement and a 
bibliography of APIOS related publications and technical reports 
are included. 7 tabs., 27 figs. 


34507 (PB-90-186396/XAB) User’s guide to Contract Labo- 
ratory Program. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. Dec 
1988. 255p. (EPA-540/8-89/012). Available from NTIS, PC A12/MF 
Ad2. 

Describes an organic and inorganic analytical program and out- 
lines CLP protocols implemented into CLP analysis contracts in 
1987 (inorganic) and 1988 (organic). Contains critical information 
for CLP samplers and user groups of EPA and of the States. 


34508 (PB-90-191966/XAB) Emergency Response Cleanup 
Services (ERCS) Contracts. Users manual. Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Emergency and 
Remedial Response. Oct 1987. 210p. (OSWER-DIRECTIVE- 
9242.2-01B). Available from NTIS, PC A10/MF A02. 

The report provides information to assist EPA Headquarters and 
Regional personnel, and personnel from other Federal agencies 
(e.g., U.S. Coast Guard) authorized to use the ERCS contracts effi- 
ciently and effectively. In addition, the users’ manual discusses 
coordinating the use of the ERCS contracts with other entities in- 
volved with the Superfund program. 


34509 (PB-90-192055/XAB) Superfund removal proce- 
dures: Revision Number Three. Environmental Protection 
Agency, Washington, DC (USA). Office of Emergency and 
Remedial Response. Feb 1988. 318p. (OSWER-DIRECTIVE— 
9360.0-03B). Available from NTIS, PC A14/MF A02. 

See also PB-90-153891. 

The report provides the EPA response officials with a uniform, 
Agency-wide guidance on removal actions. Also included are 
National Contingency Plan definitions relevant to the program, re- 
moval policies as determined by OERR, and step-by-step directions 
for preparation and approval of documentation are addressed. 





34510 (PB—90-193004/XAB) Superfund automated Records 
of Decision System (RODS): Users manual. Environmental Pro- 
tection Agency, Washington, DC (USA). Office of Emergency and 
Remedial Response. Aug 1988. 164p. (EPA-540/G-89/005). Avail- 
able from NTIS, PC AO8/MF A01. 

Also available from Supt. of Docs. 

This manual provides instructions tor using the Agency’s ROD 
database for planning a course of action to clean up a Superfund 
site proposed or listed on the NPL. 


34511 (PB-90-194291/XAB) Chemicalagent security pro- 
gram. Directive. Pike, R. Office of the Deputy Under Secretary of 
Defense for Policy, Washington, DC (USA). 15 Oct 1986. 11p. 
(DOD-D-5210.65). Available from NTIS, PC AG3/MF A01. 

The Directive reissues DoD Directive 5210.65, September 8, 
1982, to update policy, minimum standards, and responsibilities for 
safeguarding chemical agents. 


34512 (PB—90-197310/XAB) Superfund emergency re- 
sponse actions: A summary of federally-funded removals. 
Volume 1. Environmental Protection Agency, Washington, DC 
(USA). Office of Emergency and Remedial Response. May 1987. 
196p. Available from NTIS, PC AO9/MF A02. 

See also Volume 2, PB—-90-197328. 

The document is a summary of short-term actions (removals) un- 
dertaken by the U.S. Environmental Protection Agency and the 
U.S. Coast Guard in response to hazardous substance incidents. 
The document presents a historical perspective of the program, 
summarizing short-term actions completed during the five-year 
authorized funding period of the Comprehensive Environmental Re- 
sponse, Compensation and Liability Act (CERCLA), December 11, 
1980, through September 30, 1985 and those actions taken during 
October 1, 1985 through September 30, 1986 that were funded pri- 
marily by two special appropriations from Congress. The Superfund 
Emergency Response Actions summary is the first document to be 
published aggregating short-term response information for all six 
years. As the Superfund removal program continues, EPA intends 
to publish annual updates of the document. 


34513 (PB—90-197328/XAB) Superfund emergency  re- 
sponse actions: A summary of federally-funded removals. 
Volume 2. Annual report. Environmental Protection Agency, 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. Jun 1988. 110p. Available from NTIS, PC AO6/MF A01. 

See also Volume 1, PB—-90-197310. 

The second annual report for public use on short-term removal 
actions undertaken by EPA between October 1986 and June 1988. 


34514 (PB—90-198227/XAB) Hazardous materials flows by 
rail. Final report, January 1986-December 1989. Beier, F-.; 
Hussey, L.; Zebe, P. Transportation Systems Center, Cambridge, 
MA (USA). Mar 1990. 107p. (DOT-TSC-RSPA~-90-1). Available 
from NTIS, PC AO6/MF A01. 

The report presents a quantitative overview of the movement of 
hazardous materials by rail in the United States. The data used is a 
hazardous materials rail waybill sample developed at TSC from the 
1983 Rail Waybill Sample. The report examines (1) the Rail Waybill 
Sample, (2) the characteristics of hazardous materials rail trans- 
port, (3) non-interchange versus interchange hazardous materials 
traffic, (4) the origins and destinations of hazardous materials traf- 
fic, and (5) specific information on the rail flows of STCC 289-Misc. 
Chemical Products, STCC 287—Agricultural Chemicals, STCC 291-— 
Products of Petroleum Refining, and STCC 281—Iindustrial Organic 
Chemicals. The basic purpose of the report is to provide analysts 
and policymakers with information on the movement of hazardous 
materials by rail that can be used in the decision-making process. 


34515 (PB-90-204173/XAB) Superfund Comprehensive Ac- 
complishments Plan (SCAP) manual. Fiscal Year, 1989. Volume 
1. Environmental Protection Agency, Washington, DC (USA). Office 
of Emergency and Remedial Response. Oct 1988. 125p. (OSWER 
DIRECTIVE-—9200.3-01B). Available from NTIS, PC AO6/MF A01. 

See also Volume 2, PB—90-204181 and PB—90-204165. 

The FY89 Superfund Comprehensive Accomplishments Plan 
(SCAP) Manual presents and discusses the relationships among 
the major Superfund program management tools. This includes 
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identifying program goals and priorities, translating those program 
Priorities into targets and measures that are planned and tracked 
through the SCAP and, finally, using the evaluation process to de- 
termine whether program goals are being met. The program 
management philosophy for FY 1989 emphasizes rapid decision 
making and a bias for action. Program actions need to be directed 
toward achieving and exceeding program targets where possible. 


34516 (PB-90-865866/XAB) Hazardous materials trans- 
portation. January 1977-April 1990 (A Bibliography from the 
NTIS data base). Report for January 1977-April 1990. National 
Technical Information Service, Springfield, VA (USA). Apr 1990. 
145p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-89-859813. 

This bibliography contains citations concerning the transport of 
hazardous materials primarily by road, rail, and cargo vessel. Risk 
assessment, accident analyses, response programs, and explo- 
sives container design aspects are among the topics discussed. 
Federal legislative aspects and state programs, and test proce- 
dures for a variety of containers are also considered. Selected 
fossil fuels, explosives, and hazardous chemicals are among the 
materials presented. Citations pertaining specifically to radioactive 
materials are discussed in a separate bibliography. (This updated 
bibliography contains 288 citations, 33 of which are new entries to 
the previous edition.) 


34517 (TS/WM-TREOOSF) Guidelines for the management 
of wastes containing polychlorinated biphenyls (PCBs). Cana- 
dian Council of Ministers of the Environment, Downsview, ON 
(Canada). Sep 1989. 113p. (MICROLOG-—90-01264). Available 
from PC Environment Canada, Departmental Library, Ottawa, ON, 
CAN K1A 0H3; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

The primary purpose of this manual is to recommend environ- 
mentally sound practices for the management of wastes containing 
polychlorinated biphenyls (PCBs). Procedures for decommissioning 
and decontamination, storage, transportation, disposal, labelling 
and recordkeeping, and emergency preparedness for PCB- 
contaiminated equipment and containers, as well as for solid and 
liquid wastes are covered. Regulations governing generation, stor- 
age, transportation and disposal of PCB wastes and emergency 
response planning are generally administered by the provinces for 
wastes containing PCBs that are managed within the provinces. 
For inter-provincial shipments of wastes containing PCBs, the ap- 
propriate provincial and federal transportation regulations apply. 
Appendices contain federal and provincial regulations, as well as a 
list of PCB waste types and the U.S. EPA requirments for high effi- 
ciency boilers. 11 figs., 4 tabs., 23 refs. 


34518 Managing for biodiversity unresolved science and 
policy questions. Westman, W.E. (Lawrence Berkeley Lab., CA 
(USA)). Bioscience (USA), 40(1): 26-33 (Jan 1990). 

A discussion is presented of efficient strategies for species 
preservationin spite of continued human alteration of the environ- 
ment. Current policy and unresolved questions are included in the 
discussion. Incentives to maintain seminatural areas as a conser- 
vation strategy are recommended: planting of hedgerows or 
windbreaks to provide corridors for migration of species during cli- 
mate change; purchase of development rights of natural and 
seminatural land for conversion to park reserves when climate sta- 
bilizes; use of intercropping, traditional forest gardens and crop 
plantings in the tropics; and maintenance of seminatural habitats 
on public and private lands. 


2904 Energy Resources 
Refer also to citation(s) 34194, 34206, 34503, 34544, 34555, 35887 


34519 (ENEL-413) The Po River (italy): Energy, hydraulic 
and environmental aspects. Angelini, A.M.;  loannilli, E.; 
Tomasino, M. Rome Univ. (Italy); Ente Nazionale per l’Energia 
Elettrica, Milan (Italy). May 1989. 23p. (In Italian). Order Number 
DE90795377. Available from NTIS (US Sales Only), PC A03/MF 
A01. 
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After a brief review of the economical factors linked with the Po 
River fluvial system, the paper analyzes the hydrological behaviour 
of the basin and presents an overview of the different anthropic ac- 
tivities which rely on the river: irrigation, civil, agricultural and 
industrial waste water disposal, internal navigation, source of drink- 
able water, fishing, hydroelectrical or thermoelectrical purposes. 
This explanatory picture of the system may provide a useful tool to 
optimize the global usage of the available water both for short and 


long term planning. 


34520 (HNEI-90011577) Hawaii Natural Energy Institute 
1989 annual report. Hawaii Natural Energy Inst., Honolulu, Hl 
(USA). [1990]. 36p. Sponsored by Hawaii Natural Energy Institute. 
Available from OSTI; Hawaii Natural Energy Institute, University of 
Hawaii, 2540 Dole Street, Holmes Hal! 246, Honolulu, Hi 96822. 

The Hawaii Natural Energy Institute has played an instrumental 
role in the research and development of renewables resources, 
many of which are demonstrating their commercial potential. Al- 
ready, forms of geothermal, wind, solar, and biomass energy have 
found applications throughout the Hawaiian Islands, an achieve- 
ment attributable in large part to the pioneering work undertaken 
by HNE! during the past 15 years. The institute’s progress during 
the past year in reaching these goals is described. 38 figs. 


34521 (NS/EM-87-5) Mines and Minerals Branch report of 
activities, 1987, Part A. Bates, J.L.; MacDonald, D.R. (eds.). Nova 
Scotia Dept. of Mines and Energy, Halifax, NS (Canada). 1987. 
263p. (MICROLOG-—89-06414). Available from PC Nova Scotia 
Mines and Energy, 1701 Hollis St., PO Box 1087, Halifax, NS, 
CAN B3J 2X1; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This document contains a series of reports detailing the activities 
of the government department responsible for research, develop- 
ment, and policy regarding Nova Scotia's mineral resources. Within 
the Energy Resources Division, summaries are presented of 
petroleum industry exploration and resource assessment, both in 
onshore and offshore areas; and projects relating to coal and oil 
shale exploration and development. Other project reports are pre- 
sented for the Mineral Development Division, which is concerned 
with such resources as industrial minerals, aggregate, stone, and 
metals, and the Mineral Resources Division, concerned with geol- 
ogy and exploration. This document also contains abstracts and 
excerpts from papers relevant to Nova Scotia mineral resources. 
Many of the projects described in this document were developed in 
cooperation with Energy, Mines and Resources Canada under an 
agreement designed to optimize, promote and encourage the or- 
derly exploration for and development of the province’s mineral 
resources, and are summarized in this document in order that pre- 
liminary results are made available as soon as possible. 


34522 (PB—90-190190/XAB) Traveltime and reaeration of 
selected streams in the North Platte and Yampa River Basins, 
Colorado. Water-Resources Investigation. Ruddy, B.C.; Britton, 
L.J. Geological Survey, Denver, CO (USA). Water Resources Div. 
1989. 65p. (USGS/WRI-88-4205). Available from NTIS, PC 
A04/MF A01. 

Also available from Supt. of Docs. 

Various energy-resource developments, such as coal and oil 
shale, are now (1986) operational or being planned in Colorado. 
Policy decisions that affect the location and extent of energy devel- 
opment require consideration of all aspects of environmental effect. 
One possible environmental problem concerns the population 
growth associated with energy development and related stream 
water-quality problems caused by increased waste-water dis- 
charges to streams. Traveltime and reaeration measurements on 
selected streams in energy-development areas can provide useful 
data about stream dispersion characteristics. To provide the infor- 
mation, the U.S. Geological Survey made a study of the traveltime 
and reaeration characteristics of selected streams in the North 
Platte and Yampa River basins during 1980 to 1982. Traveltime 
characteristics were measured using rhodamine-WT dye as a 
tracer. Reaeration coefficients were determined using the modified 
tracer technique with ethlyene and propane gas for selected 
stream reaches during low flow conditions. 
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34523 (PB—90-198185/XAB) Mineral laws and regulations 
and the National Park System. Natural resource report. McCoy, 
C. National Park Service, Washington, DC (USA). Mining and Min- 
erals Branch. Dec 1989. 20p. (NPS-D-439). Available from NTIS, 
PC A03/MF A01. 

The paper provides a brief overview of the types of private min- 
eral rights that exist in units of the National Park System, the laws 
and regulations governing the development of those rights, and, 
where no regulations exist, some of the options available to park 
resource managers to protect park resources and values from min- 
eral development inside park boundaries. It also briefly highlights 
some of the opportunities available to work with neighboring land 
managers to protect parks. 


2905 Research, Development, Demonstration, and 
Commercialization 


Refer also to citation(s) 33969, 34189, 34207, 34245, 34246, 
34496, 34500, 34520, 34521, 34548, 34557, 34583, 34585, 34594, 
34599, 34612, 34701, 34708, 34709, 34816, 35289 


34524 (CICS—CE02995, pp. 52-54) The IEA [International 
Energy Agency] agreement on combustion and Canada’s role. 
Reilly-Roe, P.J. (Energy, Mines and Resources Canada, Ottawa, 
ON (Canada)). Combustion Inst. (Canada). Canadian Section. 
[1990]. (CONF-8905326—: 1989 Combustion Institute Canadian 
Section spring technical meeting, Toronto (Canada), 31 May - 2 jun 
1989; CE-02995). In The Combustion Institute, Canadian Section, 
1989 Spring technical meeting. Available from Combustion Insti- 
tute, Canadian Section, Dept. of Mechanical Engineering, Royal 
Military College, Kingston, ON, CAN K7K 5LO0. Prices: PRICES 
UPON REQUEST. 

In the spring of 1976, representatives from Britain, Sweden and 
the United States agreed informally to share research information 
on combustion processes. The success of this arrangement led to 
the adoption, in 1977, of a formal agreement for a program of re- 
search and development on energy conservation in the 3 areas of 
modelling, instrumentation and fundamental processes. The first 3 
members of the Implementing Agreement were joined by Italy in 
1978, Norway in 1981, Japan in 1983, Canada in 1984 and West 
Germany in 1987. Currently, France and Switzerland are also par- 
ticipating in the program. In advanced piston engine technology, 
the objective is to develop combustion technology, both analytical 
and experimental, that will provide an improved understanding of, 
and analytical models for, advanced internal-combustion piston en- 
gines. In furnace and combustor technology, the objectives are 
similar, both for liquid and solid-fuel systems. The achievements of 
the research to date are reviewed. The atmosphere of co-operation 
among the participating countries, and the annual Task Leaders 
Meetings, have resulted in an improvement in the individual 
research capabilities and in the collective knowledge of the pro- 
cesses that influence combustion. Canada has 8 projects or 
sub-tasks under way in the areas of combustion performance and 
characteristics of fuels, flame processes numerical modelling, and 
diagnostics. 


34525 (CICS—CE02995, pp. 101-105) An overview of com- 
bustion research at the gas dynamics laboratory, NRC. 
Campbell, |. (National Research Council of Canada, Ottawa, ON 
(Canada)); Depooter, K.; Souza, M. d’; Lai, M.; Lau, J.; Smallwood, 
G.; Snelling, D.; Williamson, R. Combustion Inst. (Canada). Cana- 
dian Section. [1990]. (CONF-8905326—: 1989 Combustion Institute 
Canadian Section spring technical meeting, Toronto (Canada), 31 
May - 2 jun 1989; CE-02995). In The Combustion Institute, Cana- 
dian Section, 1989 Spring technical meeting. Available from 
Combustion Institute, Canadian Section, Dept. of Mechanical Engi- 
neering, Royal Military College, Kingston, ON, CAN K7K 5LO. 
Prices: PRICES UPON REQUEST. 

The long term objectives of the combustion research program at 
the Gas Dynamics Laboratory are to obtain an in-depth, yet 
practical, understanding of continuous combustion processes, to in- 
vestigate the combustion characteristics of future Canadian fuels, 
and to evaluate and assist in the development of gas turbine com- 
bustors and industrial combustion systems. The applied research 
component utilizes the national facilities existing on-campus and 
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the available diagnostics to solve design and operating problems in 
full-scale combustion systems, and to evaluate the behavior of dif- 
ferent fuels under conditions simulating actual operations. Current 
experience shows that this approach can be supplemented by 
computational fluid dynamic methods, resulting in considerable 
saving of cost and time. The fundamental research objectives are 
to conduct an integrated computational and experimental program 
to develop computer models, which can predict the performance of 
practical combustors and the combustion chacteristics of arbitrary 
fuels. A strong effort is expended in developing new equipment 
and upgrading the available instrumentation. The paper describes 
the facilities and projects for applied and fundamental research as 
well as the existing and projected diagnostic facilities. In conclu- 
sion, the combustion research program described attempts to 
maintain a balance between applied and fundamental research, in 
which the achievements in one area are used to support and direct 
the other. The paper is illustrated by flow patterns of a bluff body, 
an annular combustor, a sprayer and a burner. 5 figs. 


34526 (DOE/MA-0403) Report to Congress on the Small 
Business Program: Fiscal year 1988. USDOE Assistant Secre- 
tary for Management and Administration, Washington, DC (USA). 
Office of Small and Disadvantaged Business Utilization. 1988. 49p. 
Sponsored by U.S. DOE Office of the Secretary. Order Number 
DE90011825. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

The Department of Energy (DOE) provides the framework for a 
comprehensive and balanced national energy plan through the co- 
ordination and administration of the Federal Government's energy 
functions. The Department is responsible for long-term, high-risk 
research and development of energy technology; the marketing of 
Federal power; energy conservation; the nuclear weapons pro- 
gram; energy regulatory programs; and a central energy data 
collection and analysis program. The programmatic activities of 
DOE Headquarters are supported through an extensive network of 
field organizations including Operations Offices, support offices, 
National Laboratories and other facilities. Significant numbers of 
these Departmental programs are carried out in DOE-owned labo- 
ratories, plants and other facilities. Contractors which operate these 
facilities are referred to as Management and Operating (M&O) con- 
tractors. The use of small firms by these M&Os in subcontracting 
activities is an important element of the Department's Small Busi- 
ness Program. 


34527 (EMR/CANMET-—SP88-23) Proceedings of the fifth 
annual general meeting of Biominet. McCready, R.G.L. Canada 
Centre for Mineral and Energy Technology, Ottawa, ON (Canada). 
1989. 126p. (CONF-8811327—-: 5. annual general meeting of 
Biominet, Calgary (Canada), 2 Nov 1988; MICROLOG—89-05065). 
Available from PC Canada Centre for Mineral and Energy Technol- 
ogy, Technical Information Division, 562 Booth St., Room 20-C, 
Ottawa, ON, CAN K1A 0G1; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont, Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A meeting was held to present research on the applications of 
biotechnology to the treatment of mine effluents and industrial 
wastes and to the fossil fuel industries. Papers were presented on 
heavy metal removal from mine effluents, microbial treatment of in- 
dustrial effluents and acid mine drainage, a survey of microbial 
applications in the fossil fuel industries, government assistance to 
industry, research programs on biotechnology in petroleum produc- 
tion, anaerobic treatment of phenolic wastewaters, and landfarming 
of oily wastes. Separate abstracts have been prepared for 3 pa- 
pers from this meeting. 


34528 (FS—66-5/25E) Report on the ocean science and 
technology sector of the oceans industry of British Columbia. 
Economic and commercial analysis, report no. 25. Department of 
Fisheries and Oceans, Vancouver, BC (Canada). Communications 
Directorate. Jul 1989. 42p. (MICROLOG—90-01439). Available from 
PC Fisheries and Oceans Canada, Scientific Publications, 200 
Kent St, 14th Floor, Ottawa, ON, CAN K1A 0E6; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; 
MF $10 CAN. 


The Ocean Science and Technology Sector (OS&T) of the 
oceans industry in British Columbia is involved in technology re- 
search, development and commercialization. The British Columbia 
OS&T sector consists of approximately 130 companies employing 
about 1900 people. The sector is supported by government poli- 
cies and programs, particularly in the R&D, export promotion, and 
tax incentives areas. Growth markets are related to increased 
naval defense spending, and development of the Arctic and off- 
shore oil and gas industry, with smaller markets developing in 
oceans research, marine transportation and salvage, tourist sub- 
marines and deep sea ocean mining. Growth of the sector is 
inhibited by such structural and organizational factors as undercap- 
italization, overreliance on government contracts, underdeveloped 
management and marketing skills, difficulty in penetrating export 
markets, lack of an effective industry association, and a scarcity of 
basic industry information to guide private and public investment 
decisions. The report includes a directory of firms and a summary 
of Canada’s oceans strategy. 25 refs. 


34529 (IS-IPRT-4) lowa State Mining and Mineral Re- 
sources Research Institute: Semi-annual report, July 1, 
1988—December 31, 1988. Ames Lab., IA (USA). Jan 1989. 76p. 
Sponsored by U.S. Department of the Interior. Grant: G1184119. 
Order Number DE90011720. Available from NTIS, PC AQ5/MF A01 
- OSTI; GPO Dep. 

This semi-annual report describes the activities of the lowa State 
Mining and Mineral Resources Research Institute (ISMMRRI) at 
lowa State University, Ames, lowa, for the period of July 1, 1988, 
to December 31, 1988. Ten graduate research projects and one 
undergraduate project are described in the areas of Mineral Pro- 
cessing, Mining Engineering, Mineral Characterization, and 
Mined-Land Reclamation, and Fuel Science. The graduate stu- 
dents are associated with several different academic departments 
and are all minoring in Mineral Resources. 


34530 (NEMO-1) New energy systems, Research plan for 
the years 1988. Lund, P. (Agence Francaise pour la Maitrise de 
Energie, 75 - Paris (France)). Helsinki Univ. of Technology, Espoo 
(Finland). 1988. 100p. (in Finnish). Order Number DE90796144. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

NEMO-research programme. 

Energy systems and market fractions of various energy sources 
change slowly on a global scale. Consequently, it may take several 
decades for an innovative energy system to obtain any significant 
role on a global or even on a national scale regardless of any sub- 
sidy policy employed. In addition to energy economic constraints, 
environmental, energy security, and social or acceptability issues 
show an increasing importance on energy decisions and hence on 
the penetration rates. Research on long-term energy options is im- 
portant for optimal future energy planning. An important step 
towards this direction has been the recently launched NEMO- 
proggramme within the framework of the energy research policy of 
the Finnish Government and the Energy Department of the Ministry 
of Trade and Industry. The NEMO-programme covers advanced 
energy technologies such as energy storage and transmission, new 
and renewable energy sources, new fuels, and a technology inde- 
pendent energy system analysis task. The time horizon lies in 
general around year 2010-2020 but some innovative concepts may 
need even a longer time perspective. The major objective of the 
programme is to evaluate the potential of various new energy sys- 
tems for the Finnish energy system under various constraints and 
requirements as also to encourage industrial activities. The pro- 
gramme is planned to run until years 1992 with a total R and D 
budget of 50-100 million FIM (1$=4FIM, May 1988). 


34531 (PB-90-901800/XAB) Government research and de- 
velopment summaries: Mechanical Project Briefs. Monthly 
report. CSR, Inc., Washington, DC (USA). Power Information Cen- 
ter. 1990. O Available from NTISSubscription. 

Supersedes PB—-89-901800. Paper copy available on subscrip- 
tion, $100.00/year. U.S. sales only, excluding embassies. 
Additional subject categories available at a discount. Also available 
in single copies. 

Mechanical Project Briefs describe the status of all R and D 
programs submitted to the Power Information Center by the gov- 
ernment sponsors in energy conversion to mechanical hydraulic, 
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and pneumatic energy, including working fluids, materials, heat 
transfer processes, heat transfer and storage equipment, and other 
components of mechanical conversion systems. The document is 
not to be reproduced, in whole or in part, for dissemination outside 
your own organization nor may it be reproduced for advertising or 
sales promotion purposes. 


34532 (STU-I-753-1989) Program of research and develop- 
ment on the production of hydrogen from water: Annual 
progress report 1988. Swedish National Board for Technical De- 
velopment, Stockholm (Sweden). Aug 1989. 43p. Order Number 
DE90796240. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

In addition to the chairman's remarks, the 1988 annual report of 
the IEA Hydrogen Executive Committee contains reports on the on- 
going tasks - Task 7: Storage, Conversion and Safety, Task 8: 
Hydrogen - Technology and Economic Assessment, and Task 9: 
Hydrogen Production. 


34533 (UA-90011576) SOMED (The School of Mines and 
Energy Development) 1988-1989 annual report. Alabama Univ., 
University, AL (USA). School of Mines and Energy Development. 
[1990]. 16p. Sponsored by University of Alabama. Available from 
OSTI; The School of Mines and Energy Development, Box 870164, 
The Tom Bevill Building, The University of Alabama, Tuscaloosa, 
AL 35487-0164. 

State legislation established the School of Mines and Energy De- 
velopment (SOMED) at The University of Alabama in 1977 to 
enhance energy and mineral related research, an area of study to 
which the University has long been committed. In keeping with this 
commitment, SOMED was reevaluated during the 1988-89 year to 
enhance the energy and mineral research efforts at the University. 
One of the primary goals of this reevaluation was to formulate and 
implement a strategy for the establishment of a comprehensive, in- 
terdisciplinary energy and mineral research program. In this annual 
report examples illustrating an interdiscplinary approach by the Uni- 
versity in its research efforts to better quantify, characterize, utilize, 
and optimize Alabama’s natural resources are found. These re- 
search initiatives are being conducted throughout the University to 
encourage the prudent development of state's fossil fuels and min- 
erals. The research projects described in the report reflect an 
integrated and focused research approach to solving problems 
facing the state and nation in developing energy and mineral re- 
sources while protecting the environment. 


34534 Argonne National Laboratory Research Highlights 
1988. 48p. Argonne National Lab., Argonne, IL (US) (1988). 

The research and development highlights are summarized. The 
world’s brightest source of X-rays could revolutionize materials re- 
search. Test of a prototype insertion device, a key in achieving 
brilliant X-ray beams, have given the first glimpse of the machine's 
power. Superconductivity research focuses on the new materials’ 
structure, economics and applications. Other physical science pro- 
grams advance knowledge of material structures and properties, 
nuclear physics, molecular structure, and the chemistry and struc- 
ture of coal. New programming approaches make advanced 
computers more useful. Innovative approaches to fighting cancer 
are being developed. More experiments confirm the passive safety 
of Argonne’s Integral Fast Reactor concept. Device simplifies 
nuclear-waste processing. Advanced fuel cell could provide better 
mileage, more power than internal combustion engine. New instru- 
ments find leaks in underground pipe, measure sodium impurities 
in molten liquids, detect flaws in ceramics. New antibody findings 
may explain ability to fight many diseases. Cadmium in cigarettes 
linked to bone loss in women. Programs fight deforestation in 
Nepal. New technology could reduce acid rain, mitigate green- 
house effect, enhance oil recovery. Innovative approaches transfer 
Argonne-developed technology to private industry. Each year Ar- 
gonne educational programs reach some 1200 students. 


34535 Global warming: An energy technology R and D 
challenge. Fulkerson, W. (Oak Ridge National Lab., TN (USA)); 
Reister, D.B.; Auerbach, S.I.; Perry, A.M.; Crane, A.T.; Kash, D.E. 
Science (Washington, D.C.) (USA), 246(4932): 868-869 (17 Nov 
1989). 
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It is pointed out that two major uncertainties cloud the picture of 
future energy technology needs: (1) growth of energy demand and 
(2) the seriousness and urgency of the Greenhouse effect. The 
outlook for research and development (R and D) projects to meet 
the problems resulting from these two uncertainties is great. Even 
if the problems do not exist, new and better energy sources that 
reduce CO. emissions are very desirable. Funds to finance R and 
D in this field should come from a combination of effort from pri- 
vate and public sector. 16 refs., 2 figs. 
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Refer also to citation(s) 34335, 34372, 34373, 34503, 34534, 
34548, 35698 


34536 (CNEA-NT-—9/89) An analysis method of the press 
information related with the nuclear activity in Argentina. 
Alsina, Griselda. Comision Nacional de Energia Atomica, Buenos 
Aires (Argentina). Gerencia de Area Planificacion, Coordinacion y 
Control. 1989. 47p. (in Spanish). Order Number DE90630560. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

The articles published by the newspapers during the year 1987 
were analyzed and classified according to their contents. An at- 
tribute was assigned to each article (positive, negative or neutral) 
in agreement with its connotation regarding the nuclear activity in 
Argentina. An ISIS base system was developed using these data. 
The purpose of this analysis was to evaluate the influence of the 
press in the public opinion. The relation between the different vari- 
ables show the importance and approach (environmental, 
technico-scientifical or political) given by the press to the different 
subjects. The results show a general lack of knowledge about nu- 
clear activities and a concern among the readers associated with 
the environmental risks, which calls for the need to develop an in- 
formation program for the community. The fundamentals of this 
program should improve the organization in order to make the in- 
formation reach the external demands, to promote educational 
programs and to continuously provide information to the press. 
(S.M.). 


34537 (PB—90-182239/XAB) CIRRPC (Committee on Intera- 
gency Radiation Research and Policy Coordination) fifteenth 
quarterly report, January 1-March 31, 1988. Young, A.L. Com- 
mittee on Interagency Radiation Research and Policy Coordination, 
Washington, DC (USA). 31 Mar 1988. 16p. Available from NTIS, 
PC A03/MF A01. 

See also PB-90-182247 and DE88006803. 

The document is a summary of the Committee on Interagency 
Radiation Research and Policy Coordination (CIRRPC) activities 
for the period January 1, 1988, through March 31, 1988. The quar- 
terly meeting focused on Federal policy and research issues 
concerning indoor radon exposure to the general public. The meet- 
ing also heard presentations on the Veterans Administration history 
and policy of veteran’s radiation compensation and on an overview 
of the Radiation Protection Standards Facts Sheets. 


34538 (PB—90-182247/XAB) CIRRPC (Committee on Intera- 
gency Radiation Research and Policy Coordination) sixteenth 
quarterly report, April 1-June 30, 1988. Young, A.L. Committee 
on Interagency Radiation Research and Policy Coordination, 
Washington, DC (USA). 30 Jun 1988. 14p. Available from NTIS, 
PC A03/MF A01. 

See also PB—90-182239. 

The document is a summary of the Committee on Interagency 
Radiation Research and Policy Coordination activities for the pe- 
riod April 1 through June 30, 1988. During the reporting period, the 
Executive Committee met with the staff concerned with the radia- 
tion matters of the Department of the Interior on May 20 and with 
the Department of Defense on May 23 to review current CIRRPC 
activities and issues of particular interest to those agencies. The 
meetings were a part of CIRRPC’s program of visits to member 
agencies on a two-year cycle. 


34539 (PB—90-190133/XAB) Security policy for protecting 
nuclear weapons. Directive. Pike, R. Office of the Deputy Under 
Secretary of Defense for Policy, Washington, DC (USA). 23 Sep 
1988. 9p. (DOD-D-5210.41). Available from NTIS, PC A02/MF A01. 





The Directive reissues and updates DoD Directive 5210.41, 
September 12, 1978, to establish security policy for protecting U.S. 
nuclear weapons and to assign responsibilities for the promulgation 
of that policy. The Directive continues the authorization to issue 
DoD C-5210.41-M, consistent with DoD 5025.1-M. 


34540 (PB—90-196882/XAB) Acquisition of nuclear- 
survivable systems. Directive. Rapids, R. Assistant Secretary of 
Defense (Atomic Energy), Washington, DC (USA). 25 Jul 1988. 
12p. (DOD-D-4245.4). Available from NTIS, PC A03/MF A01. 

The Directive reissues DoD Instruction 4245.4, September 2, 
1983, to update DoD policy on the acquisition of nuclear survivable 
systems and establish procedures consistent with the current ver- 
sions of DoD Directive 5000.1 and DoD Instruction 5000.2. The 
Directive supplements DoD Directive 5000.1, DoD Instruction 
5000.2, DoD Directive 5000.3, DoD Directive 5000.39, DoD Direc- 
tive 5000.43, and DoD Directive 5000.45, by providing general 
management and documentation instructions for nuclear survivabil- 
ity activities conducted during the acquisition of systems that are 
critical to major missions in a nuclear conflict. 


34541 (PB—90-197229/XAB) Movement of nuclear weapons 
by noncombat delivery vehicles. Directive. Keel, S. Assistant 
Secretary of Defense (Atomic Energy), Washington, DC (USA). 14 
Jun 1978. 13p. (DOD-D—4540.5). Available from NTIS, PC A03/MF 
A01. 

The Directive establishes the policy and criteria for the move- 
ment of nuclear weapons and nuclear components, except Limited 
Life Components, by noncombat delivery vehicles and the mini- 
mum safety standards required during such movement. It assigns 
responsibility for the publication of joint manuals prescribing uni- 
form standards and criteria for inspections prior to nuclear weapon 
movement missions; and nuclear weapon custody and accountabil- 
ity procedures. The Directive incorporates current procedures of 
DoD Directive 4545.3 and DoD Instruction 4540.4, which are 
hereby canceled. 


34542 (PB—90-910700/XAB) Government research and de- 
velopment summaries: Systems Project Briefs. Irregular. CSR, 
Inc., Washington, DC (USA). Power Information Center. 1990. vp. 
Available from NTiSSubscription. 

Supersedes PB-89-910700. Paper copy available on subscrip- 
tion, $80.00/year. U.S. sales only, excluding embassies. Additional 
subject categories available at a discount. Also available in single 
copies. 

Systems Project Briefs describe the status of all R&D projects 
submitted to the Power Information Center by the government 
sponsors in complete electric power/energy systems, from source 
to user. 
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34543 (EPRI-CU-6795) Future cogeneration technologies: 
Final report. Dickenson, R.L. (SFA Pacific, Inc., Mountain View, 
CA (USA)); Vejtasa, S.A.; Korens, N. Electric Power Research 
Inst., Palo Alto, CA (USA); SFA Pacific, Inc., Mountain View, CA 
(USA). ¢ May 1990. 140p. Sponsored by Electric Power Research 
Institute. Available from Research Reports Center, Box 50490, 
Palo Alto, CA 94303. 

In their assessment of the future impact of cogeneration, it is 
important for US electric utilities to know what types of new cogen- 
eration technologies are likely to be available in the next five to ten 
years. This project assesses new and currently available cogenera- 
tion technologies and identifies evolutionary improvements that are 
likely to occur. Special emphasis is given to emerging generation 
options that appear to be well suited to cogeneration applications. 
Future cogeneration technologies that are most compatible with 
utility needs are identified. The information developed will help 
utility planners in assessing the impact of new technologies on co- 
generation and also aid in planning its R&D program. Technology 
characteristics that make cogeneration systems attractive to the 
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user (such as flexible electricity/steam ratios) and compatible with 
utility operations (such as dispatchable power) are identified. The 
spectrum of potential power generation technologies is briefly ex- 
amined. The technologies that appear to have the most attractive 
characteristics for cogeneration are further assessed and evalu- 
ated. These technologies include: advanced combustion turbines, 
advanced reciprocating engines, fuel cells, Stirling engines, flu- 
idized bed combustion and coal gasification systems. The actual 
technical developments in cogeneration in the future will depend 
on many factors including fuel price trends and regulatory actions. 
This project examines the ability of cogeneration technologies to 
accommodate higher fuel prices by increased efficiency and/or fuel 
switching. Also, the environmental emissions are evaluated to 
access the cogeneration technology's ability to meet stricter envi- 
ronmental regulations. 47 refs., 26 figs., 24 tabs. 
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Refer also to citation(s) 34277, 34552, 34563, 34564, 34565, 
34566, 34567, 34568, 34582, 34617, 34618, 34619, 34620, 34621, 
34622, 34623, 34624, 34625, 34626, 34627, 34628, 34629, 34630, 
34631, 34632, 34633, 34634, 34635, 34636, 34637, 34638, 34639, 
34640, 34641, 34642, 34643, 34644, 34645, 34646, 34647, 34648, 
34649, 34650, 34651, 34652, 34653, 34654, 34655, 34656, 34657, 
34658, 34659, 34660, 34661, 34662, 34663, 34664, 34665, 34666, 
34667, 34668, 34669, 34670, 34671, 34672, 34673, 34674, 34675, 
34676, 34677, 34678, 34683, 34692, 34695, 34759, 34762, 34763, 
34765, 34766, 34770, 34801 


34544 (ORNL/FTR-3617) [Symposium on energy conserva- 
tion}: Foreign trip report, May 9-15, 1990. Kuliasha, M.A. Oak 
Ridge National Lab., TN (USA). 25 May 1990. 8p. Sponsored by 
U.S. DOE Management & Administration. DOE Contract ACO05- 
840R21400. Order Number DE90011498. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The traveler attended the International Energy Conservation 
Symposium and presented a paper on the integrated resource 
planning project in Costa Rica being conducted by Oak Ridge Na- 
tional Laboratory and RCG/Hagler-Bailly, Inc., in conjunction with 
US AID. The Symposium was organized primarily to promote 
awareness of energy conservation opportunities in Pakistan. The 
Symposium was well attended by over 470 people the vast major- 
ity of whom were from Pakistan. The symposium included sessions 
on policy issues, national experiences in energy conservation, en- 
ergy conservation in the industrial sector, energy conservation in 
buildings and agriculture, energy conservation in the power sector, 
and prospective technologies in energy systems. The symposium 
had a great deal of political support including a keynote address by 
the Minister of State for Production, a closing session with the 
Governor of Sindh, and the majority of sessions being chaired by 
senior industry or government representatives. 


34545 (PB-90-195785/XAB) Energy conservation. Directive. 
Carr, M. Assistant Secretary of Defense (Production and Logistics), 
Washington, DC (USA). 29 Mar 1979. 10p. (DOD-D-4170.10). 
Available from NTIS, PC AO2/MF A01. 

The Directive establishes policy and assigns responsibilities for 
the conservation of energy; and restates and expands policy guid- 
ance contained in Executive Order 12003, Public Law 94-163, 
Public Law 95-619, Federal Property Management Regulation 101- 
20, Federal Property Management Regulation 101-20.117, Federal 
Property Management Regulation 101-38.13, DoD 4500.36-R, and 
Office of Federal Procurement Policy Letter 76-1. 


34546 (PB—90-197526/XAB) Solid-waste management - col- 
lection, disposal, resource recovery, and recycling program. 
Directive. Barley, C. Assistant Secretary of Defense (Production 
and Logistics), Washington, DC (USA). 4 Oct 1976. 18p. (DOD-D— 
4165.60). Available from NTIS, PC A03/MF A01. 

The Directive incorporates the provisions of DoD Directive 
6050.3, updating DoD policies and procedures relative to the DoD 
comprehensive program of solid waste collection, disposal, material 
recovery, and recycling in consonance with the guidelines pub- 
lished by the U.S. Environmental Protection Agency, the National 
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Environmental Policy Act, the Solid Waste Disposal Act, and DoD 
Directive 5100.50. 


34547 The case against continuous growth and the need 
for conservation. Lazaridis, A. (Widener Univ., Chester, PA (US)). 
pp. 105 of Proceedings of the 9th Miami international congress on 
energy and environment. Volume 1-2 (Abstracts). Veziroglu, T.N. 
Univ. of Miami, College of Engineering, Coral Gables, FL (USA) 
(1989). (CONF-891210—: 9. Miami international congress on en- 
ergy and environment, Miami Beach, FL (USA), 11-13 Dec 1989). 
Demand for resources grows proportionally with economic devel- 
opment, and this should parallel increases in population. The 
extent to which an economy can provide the jobs to maintain or 
improve the standard of living depends on its ability to grow at the 
same rate as its population or better. Matching every increasing 
human needs with available finite resources, however, is a difficult, 
if not an impossible, task. Although technological developments 
help close the gap temporarily, they cannot eliminate it complete. 
While the requirernent for energy and other resources continues to 
increase, temporary shortages and appreciable price jumps occur 
that, after longer-term adjustments, lead to greater distinction be- 
tween rich and poor with the latter usually left poorer. What is 
needed is a programmed control of world rates of population growth 
to stabilize the demand for resources. This, in itself, is a formidable 
task if one considers the many differences that exist among the 
nations of the world, which include their history, political and eco- 
nomic systems, level of literacy, extent of technical development, 
and many other factors. Ignoring some conditions or imposing su- 
perficial solutions can only lead to failure. The Chinese experiment 
in population control is such an example. The rural population con- 
tinues to grow unchecked even though the urban population has 
been managed by decree. Because of low technological develop- 
ment in rural areas, the tradition of large families continue to 
provide the needed farm hands. The situation is just as bad in In- 
dia and much of the third world including many of the developing 
countries. This paper covers the facts of exponential growth and 
presents a thesis for the worldwide conservation of resources. 
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34548 (DOE/EIA-0384(89)) Annual energy review 1989. US- 
DOE Energy Information Administration, Washington, DC (USA). 
Office of Energy Markets and End Use. 24 May 1990. 313p. Spon- 
sored by U.S. DOE Management & Administration. Order Number 
DE90012064. Available from NTIS, PC A14/MF A01 - OSTI; GPO 
Dep. 

This document was published by the Energy Information Admin- 
istration of the US Department of Energy to review energy related 
activities during 1989. Included in the document are: energy 
overview; energy consumption indicators; selected financial indica- 
tors; energy resources; petroleum; natural gas; coal; electricity; 
nuclear energy; renewable energy; and international energy. 124 
figs., 132 tabs. (FSD) 


34549 (PB—90-195082/XAB) Baseline Projection Data Book: 
1986 GRI Baseline Projection of US Energy Supply and De- 
mand to 2010. Holtberg, P.D.; Woods, TJ.; Ashby, A.B. Gas 
Research Inst., Washington, DC (USA). Strategic Analysis and En- 
ergy Forecasting Div. 1986. 302p. (GRI-87/7002). Available from 
NTIS, PC A14/MF A02. 

See also PB-90-164377, and report for 1987, PB—90-195090. 

The 1986 Baseline Projection Data Book provides backup data 
in tabular form for the 1986 GRI Baseline Projection of U.S. En- 
ergy Supply and Demand to 2010. Summary tables are presented 
along with data for the residential, commercial, industrial, electric 
utility, and transportation sectors. 


34550 (PB-90-195090/XAB) Baseline Projection Data 
Bbook: 1987 GRI Baseline Projection of US Energy Supply 
and Demand to 2010. Holtberg, P.D.; Woods, T.J.; Ashby, A.B. 
Gas Research Inst., Washington, DC (USA). Strategic Analysis and 
Energy Forecasting Div. 1987. 490p. (GRI-87/0360). Available 
from NTIS, PC A21/MF AO3. 

See also report for 1986, PB-90-195082. 
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The 1987 Baseline Projection Data Book provides backup data 
in tabular form for the 1987 GRI Baseline Projection of U.S. En- 
ergy Supply and Demand to 2010. Summary tables are presented 
along with data for the residential, commercial, industrial, electric 
utility, and transportation sectors; gas supply and prices; and en- 
ergy prices. 
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34551 (CEAC—7) Reports of the first and second meetings 
of Public Interest Groups with the Canadian Environmental 
Advisory Council. Canadian Environmental Advisory Council, Ot- 
tawa, ON (Canada). May 1978. 128p. (CONF-7711166—: 1. and 2. 
meetings of Public Interest Groups with the Canadian Environmen- 
tal Advisory Council, Hull (Canada), 21-22 Nov 1977; 
MICROLOG-—90-02429). Available from CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $0.34 CAN per page, $3.40 mini- 
mum; MF $10 CAN. 

For several years, the Canadian Environmental Advisory Council 
has been concerned about the effectiveness of public interest 
groups in increasing the awareness of Canadians to environmental 
problems and issues. To examine this matter, Council decided to 
initiate a discussion with such groups. Representatives of some 30 
environmental non-governmental organizations were invited to 
meet with members of Council in March 1977 and a similar and 
somewhat larger group met again in November 1977. The first 
meeting provided an opportunity for Council to become better ac- 
quainted with the problems and objectives of the public interest 
groups. The second meeting examined several specific environ- 
mental issues and continued the discussion of the responsibility 
and effectiveness of public interest groups. This report contains 
summaries of both meetings. 


34552 (CICS—850-040/015) Northeast International Commit- 
tee on Energy: Annual report. Canadian Intergovernmental 
Conference Secretariat, Ottawa, ON (Canada). [1989]. 29p. 
(MICROLOG—90-00524). Available from PC Canadian Intergovern- 
mental Conference Secretariat, P.O. Box 488, Station A, Ottawa, 
ON, CAN KiN 8V5; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The annual Conference of the New England Governors and 
Eastern Canadian Premiers was established in 1973 to deal with 
such common questions as energy, agriculture, transportation, 
tourism, economic development, and the environment. As a result 
of this conference, the Northeast International Committee on En- 
ergy was established in 1978. This annual report gives a summary 
of the year's activities, which included an international roundtable 
on energy choices and the environment, energy education, and a 
compendium of biomass facilities. New activities to be undertaken 
in the coming year include the convening of an_ international 
roundtable on energy in the spring of 1990 in Halifax, Nova Scotia; 
a review of recycling efforts in the region; and a review of regula- 
tory procedures at the national, state and provincial levels for 
across-the-border energy transactions. 


34553 (DOE/IG—0008/10-9) Office of Inspector General 
semiannual report to Congress, October 1, 1989—March 31, 
1990. USDOE Office of Inspector General, Washington, DC (USA). 
Apr 1990. 58p. Sponsored by U.S. DOE Office of Inspector Gen- 
eral. Available from OSTI. 

This semiannual report is being submitted to Congress via the 
Secretary by the Department's Office of Inspector General (OIG), 
pursuant to the provisions of the Inspector General Act of 1978, as 
amended. During the 6-month period ending March 31, 1990, we 
continued to focus our attention on major issues affecting Depart- 
ment mission and operations, including environment, safety and 
health, oversight and control of management and operating 
contractors, nuclear waste management, operations office manage- 
ment, and reimbursable work. We believe that the audits, 
inspections, and investigations summarized in this Semiannual Re- 
port are important tolls which are useful in measuring the 
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Department’s management accountability. In keeping with our re- 
sponsibilities, we will continue to provide detailed analyses and 
recommendations highlighting areas where Departmental efficiency 
and effectiveness may need improvement. 18 figs. 


34554 (DOE/S—0076P) Semiannual report to Congress on 
Inspector General audit reports, October 1, 1989-—March 31, 
1990. Department of Energy, Washington, DC (USA). Office of the 
Controller. May 1990. 20p. Sponsored by U.S. DOE Office of the 
Secretary. Available from OSTI (Free of charge). 

This is the second semiannual report to Congress by the Secre- 
tary of Energy to be submitted under the Inspector General Act of 
1978, as amended. Pursuant to the Inspector General Act Amend- 
ments of 1988 (Public Law 100-504), agency heads are to report 
to Congress on the status of final action taken on audit report rec- 
ommendations. This report is complemented by a report prepared 
by the Department's Office of Inspector General (IG), which pro- 
vides information on audit reports issued during the period and on 
the status of management decisions made on IG audit reports. 
During the time period covered by this report, from October 1, 
1989, to March 31, 1990, the Department took final action on 31 
contract and financial assistance audit reports. At the end of the 
period, there were only seven reports pending final action. With re- 
gard to operational, financial, and preaward audits, the Department 
made management decisions on 33 reports and took final action 
on 50 reports. There was 51 audit reports remaining that required 
final action at the end of the reporting period, which represents a 
decrease of 25 percent from the previous semiannual period. This 
report has three parts. The first outlines significant management 
accomplishments achieved by the Department during the reporting 
period. The second part contains the statistical tables which illus- 
trate the status of final action on IG audit reports. The third lists the 
audit reports which are one year or more past management deci- 
sion and have not completed final action, an provides the status of 
corrective actions on each report. 


34555 (EMR-90-00552) EMR [Energy, Mines and Re- 
sources] annual report 1985/86. Department of Energy, Mines 
and Resources, Ottawa, ON (Canada). 1987. 92p. (MICROLOG— 
90-00552). Available from PC Energy, Mines and Resources 
Canada, Communications Branch, 580 Booth St., Ottawa, ON, 
CAN K1A OE4; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This annual report of the Department gives an overview of the 
year's activities, and profiles of the Energy Program and the Min- 
eral and Earth Sciences Program. More detailed information is 
given on the various sectors within the Energy Program, which was 
reorganized in January 1986 to cover energy policy, programs and 
conservation, and energy commodities (electricity, nuclear, ura- 
nium, transportation, and petroleum). Also included in the Energy 
Program are the Petroleum Incentives Administration and the 
Canada Oil and Gas Lands Administration. The Minerals and Earth 
Sciences Program included international developments, mineral de- 
velopment agreements, asbestos, nonferrous smelters, coal, 
mining industry employment update, the activities of the Geological 
Survey of Canada, surveys and mapping, the operation of the 
Canada Centre for Mineral and Energy Techology (CANMET), and 
research on energy projects. Highlights of the year included the im- 
plementation of the Western and Atlantic accords, the deregulation 
of the natural gas industry, and the signing of mineral development 
agreements with 4 provinces. 
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34556 (DOE/FE-0187P) Gas research program implemen- 
tation plan. USDOE Assistant Secretary for Fossil Energy, 
Washington, DC (USA). Office of the Deputy Assistant Secretary 


for Oil, Gas, Shale and Special Technologies. Apr 1990. 54p. Spon- 
sored by U.S. DOE Fossil Energy. Order Number DE90010357. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The program described in this Natural Gas Research Program 
Implementation Plan is a time phased research program whose 
goal is to provide a basis for greater utilization of the nation’s natu- 
ral gas resources. This plan was developed in support of the 
Hydrocarbon Geoscience Research Strategy, and in parallel with 
the Oil Research Program Implementation Plan. There are several 
areas in which the gas plan and the oil are mutually supportive: 
the intensive reservoir data base orientation of the oil plan has 
been adopted in the gas plan; both plans contain supporting envi- 
ronmental research; much of the research on horizontal drilling 
sponsored in the gas program will be of interest to the oil program. 
11 refs., 10 tabs. 


34557 (EMR/CANMET-SP88-23, pp. 69-76) Microbial treat- 
ment for the fossil fuel industries. Wightman, M.J. (Mcintyre 
Engineering Consultants Ltd., Ottawa, ON (Canada)); Dhaliwal, N. 
Canada Centre for Mineral and Energy Technology, Ottawa, ON 
(Canada). 1989. (CONF-8811327-: 5. annual general meeting of 
Biominet, Calgary (Canada), 2 Nov 1988; MICROLOG—89-05065). 
In Proceedings of the fifth annual general meeting of Biominet. 
Available from PC Canada Centre for Mineral and Energy Technol- 
ogy, Technical Information Division, 562 Booth St., Room 20-C, 
Ottawa, ON, CAN K1A 0G1; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 
Canada’s fossil fuel industries are facing strong market competi- 
tion, tighter environmental regulations and a gradual shift in 
feedstock materials. Biotechnology and applied microbiological 
techniques have been commercially developed for enhanced oil re- 
covery, fuel gas desulphurization, soil reclamation, and process 
and waste water treatment. Researchers are also investigating mi- 
crobial coal desulphurization and demetallization, enhanced solvent 
recovery of tar sands, biodegradation of oil, corrosion inhibition, 
and catalyst recovery. This study was undertaken to determine the 
degree of relevance of these emerging technologies to Canadian 
industries, the current extent of technology transfer activities in this 
area, and the potential for industries, the current extent of technol- 
ogy transfer activities in this area, and the potential for industrial 
applications. A review of the international scientific literature and 
patents was supplemented by interviews with key research and 
business representatives to provide the basis for this report. En- 
hanced oil recovery and environmental protection were found to be 
the main driving forces to applied research and commerical devel- 
opment in this area. Corporate interest in microbial applications for 
the fossil fuel industries appears to be increasing. There is signifi- 
cant opportunity for collaborative development activities. 2 tabs. 


34558 (MR-37) Canadian minerals yearbook: Review and 
outlook, 1988. Department of Energy, Mines and Resources, Ot- 
tawa, ON (Canada). 1989. vp. (MICROLOG—90-00652). Available 
from PC Energy, Mines and Resources Canada, Communications 
Branch, 580 Booth St., Ottawa, ON, CAN K1A OE4; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

This edition of the Canadian Minerals Yearbook reports on the 
activity of the mineral industry during 1988. A general review iden- 
tifies the predominant economic events of 1988 and indicates the 
major trends in the Canadian economy. It also covers the develop- 
ments and overall patterns of the mineral industry during the year. 
The regional and international scenes are covered in separate re- 
views, while chapters on labour and employment and on Canadian 
mineral exploration are also included. The 48 chapters on specific 
commodities feature economic developments, uses, prices, ex- 
ports, imports, and production and consumption figures specific to 
each commodity; the outlook section, under each commodity re- 
view, provides a forecast of the industry's future position. Two of 
those chapters have been abstracted. 


34559 (MR-37, pp. 26.1-26.6) Crude oil and natural gas. 
Thomas, R. Department of Energy, Mines and Resources, Ottawa, 
ON (Canada). 1989. (MICROLOG—90-00652). In Canadian miner- 
als yearbook: Review and outlook, 1988. Available from PC 
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Energy, Mines and Resources Canada, Communications Branch, 
580 Booth St., Ottawa, ON, CAN K1A 0E4; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

This chapter is a review of petroleum and natural gas exploration, 
reserves and production in Canada during the year 1988. The sta- 
tus of the oil sands projects is also reviewed. International oil 
market prices continued to be soft and unstable througout the year. 
This caused exploration activity to be strong in the first three quar- 
ters, but drop significantly towards the close of the year. During the 
first 2 months of 1988, many of the leading indicators of upstream 
activity (land sales, geophysical and drilling) were accelerating at 
levels surpassing those of 1986 and 1987. In the last quarter of the 
year, growth stalled as operators cut their exploration expenditures 
and concentrated on the development of discovered prospects. The 
well completions are expected to surpass those of 1987 by close 
to 26%. The exploratory operations in Canada’s frontier regions 
have been reduced considerably. However, the Hibernia project is 
moving ahead, as are 2 other major projects, the OSLO (Other Six 
Leases Operation) oil sands plant and the Husky heavy oi! up- 
grader at Lloydminster. For the first time since 1980, Canada’s 
remaining reserves of total hydrocarbons have declined. Based 
upon the total volumes produced during the year, the operators 
were successful in replacing only 72% as gross additions. 2 refs. 
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34560 (NEMO-13) The use of hydrogen in energy econ- 
omy of Finland: Preliminary survey. Arpiainen, V. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Polttoainejalostus- ja 
voitelutekniikan Lab.). Helsinki Univ. of Technology, Espoo (Fin- 
land). Sep 1989. 96p. (in Finnish). Order Number DE90796180. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

NEMO-Research Programme. 

In this preliminary survey the possibilities of using hydrogen in 
energy supply are examined. The survey is based on domestic and 
international literature. 
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34561 (CERI-S33) Critical Issues in electric power plan- 
ning in the 1990s. Vol. 2. Canadian Energy Research Inst., 
Calgary, AB (Canada). Dec 1989. 364p. (CE-03030). Available 
from Canada Business Opportunities Sourcing System, 235 Queen 
St, Ottawa, ON, CAN K1A OHS. Prices: $125 CAN. 

To assist in a broad understanding of Canada’s electric power in- 
dustry and of its regional dimensions, a detailed historical overview 
of Canada's electric power system is provided. The present situa- 
tion of each province or territory is presented, and the future 
required capacity additions are listed. For comparative purposes, 
and for understanding the factors which may come into play in 
Canada, a discussion of the United States experience is provided; 
this discussion deals, in large part, with the initatives aimed at 
rationalizing the US electric utility industry. Finally, the detailed as- 
sumptions and constraints of the ELGEM (Electicity Generation 
Planning Model), developed in Canada, are enuimerated. A glos- 
sary of technical terms is included. 510 refs., 46 figs., 43 tabs. 


34562 


(CERI-S33) Critical issues in electric power plan- 
ning in the 1990s. Vol. 1. MacRae, K.M. Canadian Energy 
Research Inst., Calgary, AB (Canada). Nov 1989. 323p. (CE- 
03010). Available from Canada Business Opportunities Sourcing 
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System, 235 Queen St, Ottawa, ON, CAN K1A OHS. Prices: $250 
CAN. 

Canada's electric power industry is going through some impor- 
tant changes in its regulatory and business environment. This book 
assesses the current and prospective importance of the general 
factors that will influence the development of Canada’s electric 
power system. The main considerations, in this assessment, were 
the following: what the critical or fundamental electric power plan- 
ning issues are the next decade; when the major decision points 
are likely to occur; how the utility industry should respond to these 
pressures in the future. The need for major capacity additions in 
most Canadian provinces during the 1990s is discussed. The po- 
tential for greater non-utility generating capacity (NUG) in Canada, 
the appropriate role of demand-side managment (DSM) in electric 
utility planning, the problem of electricity trade are discussed. The 
public’s concern with the environment places increased emphasis 
on the efficient production and end-use of electrical power and, 
consequently, greater interest in DSM, NUB and electrical power 
trade. The main preoccupation of this book is greater rationaliza- 
tion or efficiency in the provision and end-use of Canadian electric 
power; this preoccupation results from a wide-ranging concern with 
the environmental impacts of energy production and use. It is rec- 
ommended that research and development be increased. A 
glossary of technical terms is provided. 226 refs., 45 figs., 36 tabs. 


34563 (CONF-870811—Vol.2, pp. 3-14) Graphical analysis 
and data presentation techniques applied to hourly building 
energy consumption end-use data. Stoops, J.L. (Pacific North- 
west Lab., Richland, WA (USA)); Gilbride, P.D. Argonne National 
Lab., IL (USA); USDOE Bonneville Power Administration, Portland, 
OR (USA); Illinois Dept. of Energy and Natural Resources, 
Chicago, IL (USA); USDOE, Washington, DC (USA). [1987]. From 
Energy conservation program evaluation: practical methods and 
useful results; Chicago, IL (USA); 19-21 Aug 1987. In Energy con- 
servation program evaluation: Practical methods, useful results: 
Proceedings. Volume 2, August 20 and 21 sessions. Order Num- 
ber DE90010891. Available from NTIS, PC A21/MF A01. 

The hourly building energy consumption end-use data collection 
projects being conducted by Battelle, Pacific Northwest Laboratory 
for various sponsors share many attributes, particularly the issue of 
the size and complexities of the data sets involved. As an aid in 
early data analysis and verification, the authors have developed a 
series of automated data presentation tools. These tools attempt to 
clarify the multiple dimensions inherent in the data sets and bring 
them into focus through allowing the isolation to two or three di- 
mensions which can be viewed through graphical methods. The 
approach has been to apply computational resources as a powerful 
aid in processing data for graphical presentation of the results. 
This processing allows enormous quantities of information to be 
presented in a manner that is quick and easy to understand. If in- 
formation can be presented properly, the human mind is extremely 
adept at noting trends, excursions, patterns, and other qualities 
that sets of data may contain, but be difficult to express in mean- 
ingtul ways through verbal or statistical methods. 20 figs. 


34564 (CONF-870811—Vol.2, pp. 15-27) Creating an efficient 
data environment: The energy consumers data library. Windell, 
P.A. (Bonneville Power Administration, Portland, OR (USA)). 
Argonne National Lab., IL (USA); USDOE Bonneville Power Admin- 
istration, Portland, OR (USA); Illinois Dept. of Energy and Natural 
Resources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 21 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 
In response to the considerable attention paid to issues of power 
forecasting, energy conservation assessment and conservation 
program evaluation, significant resources have been invested in 
the collection, processing, and documentation of relevant data. To 
be useful, however, these data must be stored in a manner which 
facilitates access and ease of manipulation. It is also critical to cre- 
ate and maintain a thorough but concise set of documents as an 
institutional memory. Fortunately, the tools to accomplish both of 





these objectives are now becoming available on a commercial ba- 
sis. This paper describes a system currently being developed by 
the Bonneville Power Administration to facilitate access to some of 
its energy consumer related data. The system includes a set of 
Data Acquisition and Documentation Standards, a machine- 
readable data element cross reference system, and a 
machine-readable study participation matrix. The data themselves 
are stored in SAS system files on an IBM mainframe computer. 
The system significantly abbreviates the learning and data man- 
agement processes for analysts, especially when they are engaged 
in issue-oriented analyses. 5 refs., 2 figs. 


34565 (CONF-870811—Vol.2, pp. 31-40) Identification of wa- 
ter conservation program savings for cost benefit analysis. 
Jaussaud, D.P. (Resource Management Dept., Austin, TX (USA)). 
Argonne National Lab., IL (USA); USDOE Bonneville Power Admin- 
istration, Portland, OR (USA); Illinois Dept. of Energy and Natural 
Resources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 21 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 

The selection of inputs to a cost benefit analysis model is crucial 
to the quality and reliability of the model output. This paper focuses 
on the problem of identifying savings associated with the imple- 
mentation of water conservation programs. In the long run, the 
effect of postponing the construction of a water or waste water 
treatment plant on the present worth of system costs should enter 
into the calculation of the avoided costs resulting from a water con- 
servation program. In the short run, if the system is operating at 
full capacity, the selection of the relevant avoided capacity costs 
depends on the available alternatives to conservation. If unused 
capacity exists, no capacity cost may be claimed as benefit of a 
water conservation program. An example taken from the city of 
Austin’s conservation experience is presented. 9 refs. 


34566 (CONF-870811—Vol.2, pp. 51-59) An assessment of a 
water-saver kit depot distribution project in the city of Austin, 
Texas. Mullarkey, N. (Resource Management Dept., Austin, TX 
(USA)). Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 2, August 20 and 21 
sessions. Order Number DE90010891. Available from NTIS, PC 
A21/MF A01. 

Since 1984, the City of Austin Resource Management Depart- 
ment has distributed water conservation plumbing devices to Austin 
residences.This paper describes and evaluates the Williamson 
Creek Depot Distribution program, the first retrofit program con- 
ducted by the City. The City found that some savings did accrue 
from the program, although not as much as had been originally es- 
timated. 14 refs. 


34567 (CONF-87081 1—Vol.2, pp. 295-306) Free-riders in en- 
ergy conservation programs: Implications for cost-benefit and 
impact evaluation. Weinstein, R. (Bradley Univ., Peoria, IL 
(USA)); Scott, R.; Jones, C. Argonne National Lab., IL (USA); US- 
DOE Bonneville Power Administration, Portland, OR (USA); Illinois 
Dept. of Energy and Natural Resources, Chicago, IL (USA); US- 
DOE, Washington, DC (USA). [1987]. From Energy conservation 
program evaluation: practical methods and useful results; Chicago, 
IL (USA); 19-21 Aug 1987. In Energy conservation program evalu- 
ation: Practical methods, useful results: Proceedings. Volume 2, 
August 20 and 21 sessions. Order Number DE90010891. Avail- 
able from NTIS, PC A21/MF A01. 

This paper discusses some of the issues surrounding the identifi- 
cation and measurement of free-rider effects in evaluating utility 
sponsored energy conservation programs. The term free-rider is 
generally, used in the energy conservation program evaluation 
literature to refer to individuals or organizations who obtain conser- 
vation subsidy benefits, but who would have undertaken 
conservation actions without the subsidy. Several different types of 
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free-riders are identified. Free-riders do not represent a problem if 
the object of evaluation research is the estimation of realized en- 
ergy savings resulting from specific program energy conservation 
measures, but are a problem if the object is to determine the net 
benefits that result from the expenditure of funds on the conserva- 
tion program. Analysis of conservation program effectiveness 
depends on accurate estimates of this incremental realized energy 
savings obtained as a result of the conservation program. These 
estimates must be devoid of energy savings associated with pro- 
gram free-riders, if overestimates of program net benefits are to be 
avoided. The focus of this paper is on the effects of free-riders on 
the evaluation of utility company sponsored energy conservation 
programs. This focus does not imply that free-rider effects need not 
be considered in publicly sponsored programs. Public programs, 
unlike utility sponsored programs, may often have explicit objec- 
tives of redistributing income between different societal groups. 
Since one of the effects of free-rider participation in income redistri- 
bution, the appropriate treatment of this consequence will depend 
on program objectives. To the extent that public programs are be- 
ing implemented to achieve goals other than income redistribution, 
the analysis presented in this paper will be applicable to these 
public procrams as well as utility programs. 3 figs., 4 tabs. 


34568 (CONF-870811—Vol.2, pp. 309-319) Are savings esti- 
mates over-emphasized in conservation program evaluation?. 
Watson, R.K. (Natural Resources Defense Council, San Francisco, 
CA (USA)). Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 2, August 20 and 21 
sessions. Order Number DE90010891. Available from NTIS, PC 
A21/MF A01. 

This paper attempts to address broad issues of conservation 
program evaluation. Traditional evaluation criterion such as energy 
savings are compared with other criteria such as final efficiency 
and unit energy consumption. We argue that the efficiency descrip- 
tor is more valuable for energy planning than the savings 
descriptor, particularly in the context of forecasts that address plan- 
ning uncertainty. 34 refs., 1 fig. 


34569 (DOE/BP-1317) Bonneville Power Administration 
1989 annual report. USDOE Bonneville Power Administration, 
Portland, OR (USA). Dec 1989. 47p. Sponsored by U.S. DOE Bon- 
neville Power Administration. Order Number DE90011833. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

1989 was a year of solid achievement for BPA. Despite a third 
straight year of low streamflows, our net revenues improved from 
$5 million in 1988 to $40 million in 1989. Our strong financial per- 
formance was a direct result of higher sales to our Northwest 
aluminum and utility customers, and strict cost discipline within the 
BPA organization. 33 figs., 12 tabs. 


34570 (DOE/EIA-0226(90/02)) Electric power monthly, 
February 1990. USDOE Energy Information Administration, Wash- 
ington, DC (USA). Office of Coal, Nuclear, Electric and Alternate 
Fuels. 24 May 1990. 168p. Sponsored by U.S. DOE Energy Infor- 
mation Administration. Order Number DE90011895. Available from 
NTIS, PC AO8/MF A01 - GPO - OSTI; GPO Dep. 

This publication provides monthly statistics at the national, Cen- 
sus division, and State levels for net generation, fuel consumption, 
fuel stocks, quantity and quality of fuel, cost of fuel, electricity sales, 
and average revenue per kilowatthour of electricity sold. Data on 
net generation are also displayed at the North American Electric 
Reliability Council (NERC) region level. Additionally, company and 
plant level information are published in the EPM on capability of 
new plants, net generation, fuel consumption, fuel stocks, quantity 
and quality of fuel, and cost of fuel. 4 figs., 40 tabs. 


34571 (EPRI-CU-6840) Proceedings: Demand-side man- 
agement incentive regulation. Electric Power Research Inst., 
Palo Alto, CA (USA); Barakat and Chamberlin, Inc., Oakland, CA 
(USA). ¢ May 1990. 160p. Sponsored by Electric Power Research 
Institute. (CONF-8908230—: Demand-side management incentive 
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regulation, Denver, CO (USA), 16-17 Aug 1989). Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 

These proceedings document a workshop on Demand-Side Man- 
agement Incentive Regulation, which was held in Denver, Colorado 
on August 16-17, 1989. The workshop provided a forum for 
discussion of current DSM programs and trends and their implica- 
tions; fundamentals and rationale for incentive mechanisms; short- 
and long-term issues from the utility perspective; and approaches 
for enhancing the attractiveness of DSM incentive mechanisms. At- 
tendees at this workshop included DSM managers, planners, and 
analysts. 


34572 (EPRI-CU-6855) Uncertainty in forecasting: Final re- 
port. Faruqui, A. (Barakat and Chamberlin, Inc., Oakland, CA 
(USA)); Khazzoom, J.D. Electric Power Research Inst., Palo Alto, 
CA (USA); Barakat and Chamberlin, Inc., Oakland, CA (USA); San 
Jose State Univ., CA (USA). c May 1990. 169p. Sponsored by 
Electric Power Research Institute. Available from Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

This report is designed to help utilities deal with uncertainty in 
forecasting. Over the past 15 years, forecasting models have be- 
come increasingly more detailed, partly in response to greater 
utility interest in demand-side management (DSM) activities. The 
addition of more variables and parameters has substantially ex- 
panded the explanatory power of forecasting models, but has also 
made it more complex to measure the uncertainty in the demand 
forecasts. At the same time, the need to measure this uncertainty 
has become clear since point forecasts have proved to be consis- 
tently wrong in the turbulent environment of the 1970s and '80s. In 
addition, the costs of being wrong have gone up in recent years. 
The report first discusses several kinds of forecasting applications 
that are encountered by utility practitioners. Next, it distinguishes 
three major kinds of uncertainty, and reviews methods appropriate 
for dealing with each. Both probabilistic and scenario-based ap- 
proaches are discussed. Several case studies drawn from actual 
utility practice are used to illustrate the use of several of these 
methods. The report concludes with a list of recommendations for 
future research. 84 refs., 75 figs., 3 tabs. 


34573 (EPRI-EL-6791-Vol.3) Cost-benefit analysis of power 
system reliability: Determination of interruption costs: Volume 
3, Measurement of interruption cost for a major southeast util- 
ity: Final report. Sanghvi, A.P. (RCG/Hagler, Bailly, Inc., 
Washington, DC (USA)). Electric Power Research Inst., Palo Alto, 
CA (USA); RCG/Hagler, Bailly, Inc., Washington, DC (USA). ¢ May 
1990. 165p. Sponsored by Electric Power Research Institute. Avail- 
able from Research Reports Center, Box 50490, Palo Alto, CA 
94303. 

This study examines and characterizes the impacts and costs of 
service interruptions to customers. Alternative methods to measure 
interruption costs are reviewed, and the major steps involved in 
conducting an interruption cost measurement study are described. 
The applications of interruption cost data in reliability planning are 
discussed, and the results of a survey of US and Canadian utilities 
on reliability planning practices are evaluated. The study also 
documents two case studies, one for the Bonneville Power Admin- 
istration and one for a major utility in the southeast US. For these 
studies, surveys of households and commercial and industrial firms 
were conducted using a survey instrument tailored to each 
segment. The survey data were statistically analyzed to develop es- 
timates of customer interruption costs that are representative of the 
“customer mix” at typical delivery points in the network. This study 
also documents the survey methodology, and presents summary 
Statistics that describe the survey respondents’ experience with 
service reliability and power quality. Finally, the results of econo- 
metric analyses of the survey data are described. These analyses 
identify the subset of variables that best explain the variation in in- 
terruption costs across different customer types. 10 figs., 87 tabs. 


34574 (EPRI-P-6823) Utility fuel oil market trends: Out- 
look for residual and distillate fuel oil: Final report. Foley, D.J. 
(Pace Consultants, Inc., Houston, TX (USA)). Electric Power 
Research Inst., Palo Alto, CA (USA); Pace Consultants, Inc., Hous- 
ton, TX (USA). ¢ May 1990. 237p. Sponsored by Electric Power 
Research Institute. Available from Research Reports Center, Box 
50490, Palo Alto, CA 94303. 


Because natural gas supplies are subject to seasonal and other 
fuel supply interruptions and gas prices can change relative to oil 
prices, any significant increase in the role of natural gas in power 
generation must include plans for backup fuel supplies. This report 
provides utilities with information on the future supply availability, 
quality, and cost of residual and distillate fuel oil as backup for nat- 
ural gas. 


34575 (LBL-26689) Energy management and control sys- 
tems for utility load monitoring and real-time pricing. Akbari, 
H.; Heinemeier, K.; Goralka, M. Lawrence Berkeley Lab., CA 
(USA). Jan 1989. 165p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC03-76SF00098. Order Num- 
ber DE90011616. Available from NTIS, PC AO8/MF A01 - OSTI; 
GPO Dep. 

The Pacific Gas and Electric Company (PG&E) has contracted 
with Lawrence Berkeley Laboratory (LBL) to assess the potential 
use of customer-owned energy management and control systems 
(EMCSs) for PG&E's end-use metering and real-time pricing (RTP) 
projects. The objectives of this assessment are: to evaluate and 
develop procedures for utility load researchers to obtain energy 
end-use data by accessing EMCSs installed in non-residential 
buildings; to evaluate currently available load management EMCS 
software and develop software specifications that reflect utility and 
customer needs with respect to RTP. The focus of this project is to 
explore and study the feasibility of using existing, in-place EMCSs 
in non-residential buildings for the purposes of utility load monitor- 
ing and RTP. 


34576 (NEB-SS—CE03051) Inter-utility electricity trade re- 
view. National Energy Board, Ottawa, ON (Canada). 2 Mar 1990. 
29p. (CE-03051). Available from National Energy Board, Trebla 
Bidg., 473 Albert St., Ottawa, ON, CAN K1A OES. Prices: PRICES 
UPON REQUEST. 

The National Energy Board was asked by the federal govern- 
ment to review and report on measures that could be taken to 
encourage greater interprovincial cooperation between Canada’s 
electrical utilities, and enable buyers and sellers of electricity to ob- 
tain commercial access to available transmission capacity through 
intervening provinces for wheeling purposes. The Board is planning 
to carry out the review by first focusing on inter-utility cooperation, 
and secondly by addressing questions related to wheeling and 
transmission access. This document includes letters of transmis- 
sion from the Board and the Minister of Energy, Mines, and 
Resources; a background document clarifying the scope of the 
Board’s study by developing a conceptual framework that will 
describe those aspects of inter-utility cooperation that the Board in- 
tends to focus on at the present time; and a questionnaire to the 
electrical utilities requesting information on interconnections, exist- 
ing cooperation agreements, future cooperation initiatives and the 
current resource plan of the utility. 


34577 (ORNL/FTR-3610) [Innovative technologies and In- 
dia’s energy demand]: Foreign trip report, April 22, 1990—April 
27, 1990. Reddoch, T.W. Oak Ridge National Lab., TN (USA). 16 
May 1990. 7p. Sponsored by U.S. Agency for International 
Development; U.S. DOE Energy Research. DOE Contract ACO05- 
840R21400. Order Number DE90011367. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The traveler attended the PACER conference to present an in- 
vited paper entitled “Innovative Transmission and Distribution 
Technologies,” under subcontract from Oak Ridge National Labora- 
tory (ORNL). The purposes of the conference were to identify the 
roles of innovative technologies and to explore approaches for 
solving India’s electric power system needs. India projects a need 
for 40 to 100 gigawatts of additional electric generating capacity 
during the next decade. Consequently, all options for satisfying a 
part of this need other than conventional coal, oil and nuclear pro- 
duction technologies were considered as conference agenda. In 
particular, the potentials of conservation technologies, renewables, 
cogeneration, system loss reduction, and advanced coal-based 
technologies were discussed. 4 refs. 


34578 (PNL-SA-17880) A peak load simulation model for 
the Pacific Northwest. Sands, R.D. (Pacific Northwest Lab., Rich- 
land, WA (USA)); Englin, J.E.; De Steese, J.G.; Vinnard, A.E. 
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Pacific Northwest Lab., Richland, WA (USA). Apr 1990. 14p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO06-76RL01830. (CONF-9004110-3: 4. national confer- 
ence on microcomputer applications in energy, Tucson, AZ (USA), 
25-27 Apr 1990). Order Number DE90011943. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A PC-based Peak Load Management (PLM) model was devel- 
oped by Pacific Northwest Laboratory for the Bonneville Power 
Administration (Bonneville) to evaluate the effect of demand-side 
management programs on peak winter loads. The PLM model is 
based on a similar, but much larger, demand-side analysis model 
previously developed by PNL for Bonneville. Revisions include (1) 
a direct comparison between program savings on average winter 
days and peak winter days; (2) a reduction in size, allowing the 
model to run much faster and fit on a PC without expanded mem- 
ory; and (3) greater flexibility for quick modification. Output from 
the model consists of electricity consumption by hour on each of 
the two daytypes, with and without a demand-side program in 
place. A test case evaluating electric thermal storage is presented 
to describe PLM model operation. 2 refs., 3 figs., 2 tabs. 


34579 (TU/IPA-CE02950) The role of crown corporations in 
the efficient production and use of electricity. Vol.1., An eco- 
nomic analysis of the production, investment, and financing 
behavior of the Canadian electric utility industry. Berkowitz, 
M.K.; Halpern, P.J. Toronto Univ., ON (Canada). Inst. for Policy 
Analysis. Jan 1981. 263p. (CE-02950). Available from CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: $0.34 CAN per page, 
$3.40 minimum. 

With the exception of Prince Edward Island and Alberta, most 
electricity is generated, transmitted, and distributed in Canada by 
provincial Crown corporations. This is in sharp contrast to the U.S., 
where investor-owned utilities comprise the majority of supply 
firms. Provincial governments have taken over investor-owned 
electric utilities because of expected lower financing costs resulting 
from the guarantee of both principal and interest by the govern- 
ment. This study identifies and measures the _ inefficiencies 
associated with the debt guarantee. The difference was estimated 
in financing costs between the firm operating with the debt guaran- 
tee and the same firm operating without it. The impact of this 
government subsidy on investment, the price of the service, and 
the utilization of alternative energy technologies such as co- 
generation were explored. The study used models to estimate the 
discount rates that would be adopted by the Crown corporations if 
the debt guarantees were removed. The derived discount rates 
were then compared to the actual rates employed by these utilities 
for investment purposes. The study found that even when an aver- 
age of the before-tax and after-tax rates was used, the derived 
rates significantly exceeded the discount rates currently employed. 
The lower discount rate has the effect of encouraging the firm to 
invest in a level of capacity which is not consistent with efficient re- 
source allocation. The study concludes that the elimination of the 
debt guarantee or forcing the firm to act as if the debt guarantee 
had been removed, would encourage the more efficient allocation 
of energy resources. 101 refs., 9 figs., 24 tabs. 


34580 (TU/IPA-CE02951) The role of crown corporations in 
the efficient production and use of electricity. Vol.2, Canadian 
electric utility industry: A description. Toronto Univ., ON 
(Canada). Inst. for Policy Analysis. Jan 1981. 43p. (CE-02951). 
Available from CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
$0.34 CAN per page, $3.40 minimum. 

In contrast to electricity generation in the U.S., Canadian electric 
utilities are organized primarily as crown corporations. Each of 
these government owned and operated firms, has characteristics 
that differentiate them from one another. When compared with the 
few privately owned and regulated electrical utilities also operating 
in Canada (in Prince Edward Island and Alberta), differences in 
financial structure, types of physical capital employed, and invest- 
ment decision processes are apparent. This volume of the study 
consolidates and summarizes the relevant information collected on 
major Canadian electrical generating firms. Included are back- 
ground information on the year of incorporation, responsible 
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authority and provincial statute(s) under which they operate, their 
financial structure, their regulation and profitability, and the physical 
capital structure of the industry. 22 tabs. 
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34581 (DOE/EIA-0035(90/02)) Monthly energy review, 
February 1990. USDOE Energy information Administration, Wash- 
ington, DC (USA). Office of Energy Markets and End Use. 24 May 
1990. 135p. Sponsored by U.S. DOE Management & Administra- 
tion. Order Number DE90011624. Available from NTIS, PC A07/MF 
A01 - GPO; OSTI; INIS; GPO Dep. 

The Monthly Energy Review presents current data on production, 
consumption, stocks, imports, exports, and prices of the energy 
commodities in the United States. Also included are data on inter- 
national production of crude oil, consumption of petroleum 
products, petroleum stocks, and production of electricity from 
nuclear-powered facilities. 


34582 (WEB/DA-020) Wisconsin energy statistics, 1989. 
Wisconsin Dept. of Administration, Madison, WI (USA). Energy Bu- 
reau. Jul 1989. 134p. Sponsored by Wisconsin Department of 
Administration. Available from OSTI; Wisconsin Dept. of Adminis- 
tration, 101 S. Webster Street, 6th Floor, Madison, W! 53707. 

The following pages present an overview of Wisconsin's annual 
energy use from 1970 to 1988. There are two common ways to ac- 
count for energy use; resource energy consumption and end use 
energy consumption. End use refers to the energy content of 
electricity and other fuels at the point of use by customers. It is im- 
portant to make this distinction because about 70 percent of the 
energy used to generate and distribute electricity is lost as waste 
heat. Consequently, much less energy comes out of the production 
process as electricity than goes into it at the beginning. Resource 
energy consumption data includes all energy resources attributable 
to electricity generation. For this reason, resource consumption fig- 
ures are greater than end use consumption figures. 32 figs., 102 
tabs 
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34583 (EMR/RED-89-05623) Canada’s bioenergy R&D 
strategy - 1987. Hayes, R.D. Department of Energy, Mines and 
Resources, Ottawa, ON (Canada). Renewable Energy Div. [1989]. 
19p. (CONF-8702152-: 6. Canadian bioenergy research and de- 
velopment seminar, Richmond (Canada), 16-18 Feb 1987; 
MICROLOG-89-05623). Available from PC Energy, Mines and Re- 
sources Canada, Communications Branch, 580 Booth St., Ottawa, 
ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A review is provided of the comprehensive plan formulated to 
direct overall Canadian research and development in bioenergy fol- 
lowing the funding cutbacks of 1984. Among the varied biomass 
resources found in Canada, wood is the main candidate for energy 
source development; other sources of considerable interest include 
municipal solid waste, peat, and agricultural residues. In the field of 
biochemical conversion, research activities are concerned with the 
anaerobic digestion of farm and industrial wastes, and with the co- 
production of ethanol with other products from biomass fractions 
other than cellulose. Research in thermochemical conversion re- 
sponds to industrial developments, and some gasifers have been 
designed and developed for producing synthesis gas or low-joule 
gas. Government involvement in research in combustion is 
expected to decline with the increased popularity of biomass com- 
bustion as an energy source (6.5% of Canadian primary energy 
supply), since industry would assume a greater share of research 
costs. In the area of solid fuels processing and handling, attractive 
innovations are being developed which have immediate commer- 
cial potential. Biomass production research is largely concentrated 
in the forestry sector. Investigations on biomass availability activity 
have been largely completed. Priority is placed on silvicultural as- 
pects of the forest research program. Cooperative research into 
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biomass production, harvesting, transport, and conversion is also 
conducted with 11 member countries of the International Energy 
Agency. 1 tab. 


34584 (PB—90-864794/XAB) Developing countries: Non- 
nuclear energy technology. July 1972-March 1988 (A 
Bibliography from the International Aerospace Abstracts data 
base). Report for July 1972-March 1988. National Technical Infor- 
mation Service, Springfield, VA (USA). Apr 1990. 63p. Available 
from NTISPC NO1/MF NO1. 

Supersedes PB-84-869668; U.S. sales only. 

This bibliography contains citations concerning generation of 
non-nuclear energy technology developed and used by developing 
countries. Technical, social, economic, and commercial aspects are 
presented. Applications in the solar, geothermal, synfuels, ocean 
thermal, and wind power energy industries are discussed. 
Forecasts and future prospects for these energy industries in devel- 
oping countries are included. (This updated bibliography contains 
125 citations, 24 of which are new entries to the previous edition.) 
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34585 (PB—90-901700/XAB) Government research and de- 
velopment summaries: Electrical Project Briefs. Irregular. 
CSR, Inc., Washington, DC (USA). Power Information Center. 
1990. vp. Available from NTISSubscription. 

Supersedes PB-89-901700. Paper copy available on subscrip- 
tion, $125.00/year. U.S. sales only, excluding embassies. 
Additional subject categories available at a discount. Also available 
in single copies. 

Electrical Project Briefs describe the status of all R and D 
programs submitted to the Power Information Center by the gov- 
ernment sponsors in energy conversion to electrical forms 
(including electrical energy control) by electromechanical, electro- 
magnetic, electrostatic, magnetohydrodynamic, electronic, and solid 
state devices excluding photovoltaic and photoemissive devices. 
Specific attention is devoted to magnetohydrodynamics, power 
conditioning, and superconductivity. The document is not to be re- 
producted, in whole or in part, for dissemination outside your own 
organization nor may it be reproduced for advertising or sales pro- 
motion purposes. 


34586 Estimated output parameters at high neutron flux 
values for an experimental fission electric cell. Ursu, |. (Central 
Inst. of Physics, Bucharest (Romania)); Badescu-Singureanu, Al.|.; 
Schaechter, L. International Journal of Energy Research (UK), 
14(1): 63-71 (Jan 1990). 

The output parameters of an experimental fission electric cell 
(FEC) operating in the current generator mode have been esti- 
mated for the values of the neutron flux existing in the nuclear 
reactors. The estimation has been performed on the basis of the 
experimental values obtained in an investigation carried out at the 
Central Institute of Physics (CIP) in Bucharest, Romania, concen- 
trating on direct nuclear fission energy conversion into electrical 
energy. These experimental values are higher by orders of magni- 
tude than those reported by other laboratories. The results of the 
estimation indicate that hundreds of microamperes, hundreds of 
kilovolts and hundreds of watts could be delivered by an FEC con- 
taining 19 of 2°5U and irradiated in a thermal neutron flux of 1.4 x 
10'> neutron cm-*s—'. The research demonstrates the feasibility 
of efficient fission electric cells as potentially usable components in 
nuclear reactors. (author). 
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34587 


(DOE/ET/10815-145) Status of proof-of-concept 
testing at the CFFF [Coal Fired Flow Facility]. Attig, R.C.; 
Muehlhauser, J.W.; Johanson, N.R.; Chapman, J.N. Tennessee 
Univ., Tullahoma, TN (USA). Space Inst. [1990]. 10p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract AC02-79ET10815. 
(CONF-9006105-2: 28. symposium on engineering aspects of 
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magnetohydrodynamics, Chicago, IL (USA), 26-28 Jun 1990). Or- 
der Number DE90012628. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

This paper will summarize the results of POC testing at the DOE 
CFF during CY 1989. At the end of this period, more than 1500 
hours of testing had been completed. Major efforts for the period 
included continued evaluation of the baghouse (BH) and 
Electrostatic Precipitator (ESP) in removing particulate under para- 
metrically varied conditions. Results of the redesigned superheater 
test module (SHTM), which provides more flexibility to meet de- 
sired test temperatures, increased the number of sootblowers and 
increased tube spacing will be covered. The status of facility modi- 
fications will be detailed. This includes the provision of a high 
pressure air system for sootblowing tubes with molten tube de- 
posits, installation of an automated ash/seed handling system and 
the engineering investigations into modification of the coal process- 
ing system to handle western coal. The latter capability is needed 
in FY-91 for the beginning of the scheduled 2000 hours Proof-of- 
Concept (POC) testing with western coal. Performance of test 
components and improvements made during the year will be sum- 
marized. Plans for the balance of FY-90 and the remaining years 
in the POC program will be presented. 2 refs., 17 figs., 3 tabs. 


34588 (DOE/ET/10815—146) 500-hour superheater/ITAH 
tube corrosion in the CFFF [Coal Fired Flow Facility]. White, 
M.; Li, M. Tennessee Univ., Tullahoma, TN (USA). Space Inst. 
[1990]. 13p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC02-79ET10815. (CONF-9006105-3: 28. symposium on engi- 
neering aspects of magnetohydrodynamics, Chicago, IL (USA), 
26-28 Jun 1990). Order Number DE90012629. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Corrosion data have been obtained for tubes exposed for 
approximately 500 hours in a demonstration-scale magnetohydro- 
dynamics (MHD) power generation test facility to conditions 
representative of superheater and intermediate temperature air 
heater components. The tubes, austenitic stainless steels, high 
chromium and carbon steels coated with K2SO,-rich deposits, 
developed predominantly oxide surface scales which were not pro- 
tective against intergranular sulfur penetration of the subsurface 
metal. Corrosion rates derived from scale thickness and intergranu- 
lar corrosion depth measurements are reported, along with scale 
morphologies and compositions. The implications of the results on 
commercial MHD utilization of the alloys are discussed, as well as 
the indicated need for more corrosion resistant alloys or coating un- 
der the most severe exposure conditions. 2 refs., 14 figs., 3 tabs. 


34589 (DOE/ET/10815-147) Priority pollutant analysis of 
MHD-derived combustion products. Parks, K.D. Tennessee 
Univ., Tullahoma, TN (USA). Space Inst. [1990]. 10p. Sponsored 
by U.S. DOE Fossil Energy. DOE Contract ACO2-79ET10815. 
(CONF-9006105-4: 28. symposium on engineering aspects of 
magnetohydrodynamics, Chicago, IL (USA), 26-28 Jun 1990). Or- 
der Number DE90012630. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

An important factor in development Magnetohydrodynamics 
(MHD) for commercial applications is environmental impact. Conse- 
quently, an effort was initiated to identify and quantify any possible 
undesirable minute chemical constituents in MHD waste streams, 
with special emphasis on the priority pollutant species. This paper 
discusses how priority pollutant analyses were used to accomplish 
the following goals at the University of Tennessee Space Institute 
(UTSI): comparison of the composition of solid combustion prod- 
ucts collected from various locations along a prototypical MHD flow 
train during the firing of Illinois #6 and Montana Rosebud coals; 
comparison of solid waste products generated from MHD and con- 
ventional power plant technologies; and identification of a suitable 
disposal option for various MHD derived combustion products. Re- 
sults from our ongoing research plans for gas phase sampling and 
analysis of priority pollutant volatiles, semi-volatiles, and metals are 
discussed. 15 refs., 10 figs., 7 tabs. 


34590 (DOE/ET/10815-148) Analysis of slag from the Coal 
Fired Flow Facility. Zhi, Jiang Chi; Mao, Li; Martin, C.F.; 
Lineberry, J.T. Tennessee Univ., Tullahoma, TN (USA). Space Inst. 
[1990]. 10p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 





AC02-79ET10815. (CONF-9006105-5: 28. symposium on engi- 
neering aspects of magnetohydrodynamics, Chicago, IL (USA), 
26-28 Jun 1990). Order Number DE90012631. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. : 

Results of analysis of slag samples taken from the CFFF are 
presented. During 1989, a multitude of post test samples of slag 
deposits was collected from the walls of various components of the 
upstream CFFF test train after completion of long duration tests. 
These samples were extracted from many, distributed locations 
along the test train. The physical characteristics of these samples 
were qualitatively evaluated. Discussions are included which sum- 
marize these findings. A comparison of the slag deposits to 
experimental heat transfer data and plasma dynamics at varying lo- 
cation along the length of the CFFF test train is made. Qualitative 
analyses of the samples were also made in the CFFF chemical 
laboratory using the Scanning Electron Microscope. These labora- 
tory studies were directed at determination of the slag chemical 
composition, structure and texture. Particular emphasis was placed 
upon quantifying the amount of sulfur and potassium bound in the 
frozen slag layer. The findings of these laboratory studies are dis- 
cussed and a general description of the slag deposit layers is 
given. 8 refs., 10 figs., 4 tabs. 


34591 (DOE/FE-0189P) MHD [Magnetohydrodynamics] 
Program Plan, FY 1990. USDOE Assistant Secretary for Fossil 
Energy, Washington, DC (USA). Office of the Deputy Assistant 
Secretary for Oil, Gas, Shale and Special Technologies. Oct 1989. 
38p. Sponsored by U.S. DOE Fossil Energy. DOE Contract NONE. 
Order Number DE90010389. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Research on magnetohydrodynamic (MHD) conversion, and pro- 
gram goals of the office of fossil energy on MHD technologies is 
described. A description of the topping and bottoming cycles and 
equipment (combustors, nozzles, feed systems) is included. 7 figs. 
(CBS) 


34592 (DOE/FE-0190P) Magnetohydrodynamics topping 
cycle: The Component Development integration Facility, Butte, 
Montana: Summary facility description. USDOE Assistant Sec- 
retary for Fossil Energy, Washington, DC (USA). Office of Special 
Technologies. Apr 1990. 25p. Sponsored by U.S. DOE Fossil En- 
ergy. DOE Contract NONE. Order Number DE90011773. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Component Development and Integration Facility (CDIF) is a 
highly flexible 50 MW thermal magnetohydrodynamic (MHD) testing 
facility operated for the US Department of Energy by MSE, Inc. It 
occupies 50 acres of a 93 acre site located 5 miles south of Butte, 
Montana. It is a dual purpose facility for development testing of 
MHD components and determining component and subsystem in- 
teractions. This facility description divides the components of the 
CDIF into three groups on a systematic basis. The first area is 
designated test train support systems and deals with the primary 
functions of MHD operations; the second area is designated auxil- 
iary systems and deals with utilities and operational support 
functions which are secondary to the MHD operations; the third 
area is designated building and yard facilities and gives dimen- 
sional capacity descriptions on the structural elements of the CDIF. 


34593 (DOE/ID/12735-T7) [Manage, operate and maintain 
the Component Development and integration Facility in Butte, 
MT]: Quarterly technical progress report, January 1—March 31, 
1990. MSE, Inc., Butte, MT (USA). [1990]. 10p. Sponsored by U.S. 
DOE Fossil Energy. DOE Contract AC07-881D12735. Order Num- 
ber DE90011083. Available from NTIS, PC A0Q3/MF A01 - OSTI; 
GPO Dep. 

This quarterly technical progress report presents the tasks ac- 
complished at the Component Development and Integration Facility 
during the second quarter of FY90. Areas of technical progress this 
quarter included: coal system development; seed system develop- 
ment; test bay modification; channel power dissipation and 
distribution system development; integrated topping cycle/proof-of- 
concept current controls project; split coal feed system; oxygen 
system storage upgrade; iron core magnet thermal protection sys- 
tem checkout; TRW siag rejector/CDIF slag removal project; stack 
gas/environmental compliance upgrade; coal-fired combustor sup- 
port; 1A channels fabrication and assembly; support of Mississippi 
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State University diagnostic testing; test operations and results; data 
enhancement; data analysis and modeling; technical papers; and 
projected activities. 2 tabs. 


34594 (PB-90-902200/XAB) Government research and de- 
velopment summaries: Magnetohydrodynamic Project Briefs. 
Irregular. CSR, Inc., Washington, DC (USA). Power Information 
Center. 1990. vp. Available from NTISSubscription. 

Supersedes PB-89-902200. Paper copy available on subscrip- 
tion, $80.00/year. U.S. sales only, excluding embassies. Additional 
subject categories available at a discount. Also available in single 
copies. 

Magnetohydrodynamic Project Briefs describe the status of all R 
and D programs submitted to the Power Information Center by the 
government sponsors in energy conversion involving the magneto- 
hydrodynamic (MHD) interaction between electromagnetic fields 
and electrically conducting fields, including fuels, materials, plasma 
dynamics, and combustion. The document is not to be reproduced, 
in whole or in part, for dissemination outside your own organization 
nor may it be reproduced for advertising or sales promotion pur- 
poses. 


3003 Thermoelectric Generators 
Refer also to citation(s) 34187, 34188 


34595 (AD-A-—217822/6/XAB) Thermoelectric conversion 
with ion conductors. Final report. Joshi, A.V. Ceramatec, Inc., 
Salt Lake City, UT (USA). Jan 1990. 40p. (CERAMATEC-— 
90610/55001). Available from NTIS, PC A03/MF A01. 

A theoretical and experimental investigation of an oxygen ther- 
moelectric generator based on oxygen ion-conducting solid 
electrolyte was carried out. In this thermoelectric generator 
concept, oxygen is electrochemically expanded at a higher temper- 
ature T and compressed at T1 (T1 < T2). The purpose of this 
program was to establish the theoretical and experimental founda- 
tion necessary for assessment of feasibility of this concept for 


potential application to space power systems. 


3004 Thermionic Converters 
Refer also to citation(s) 34189, 34595 


3005 Fuel Cells 
Refer also to citation(s) 34496, 34543 


34596 (AD-A-217840/8/XAB) Enhanced ceria __solid- 
electrolyte fuel-cell development. Reduction of electronic 
conductivity permits use of a solid-ceria electrolyte in high- 
efficiency high-power-density fuel cells at tem 
compatible with metallic cell hardware. Final technical report. 
Maricle, D.L. International Fuel Cells Corp., South Windsor, CT 
(USA). Jan 1990. 6ip. (FCR-10824). Available from NTIS, PC 
A04/MF A01. 

The primary obstacle to the use of ceria as a high-power-density 
solid-oxide fuel-cell electrolyte has been a low-level electronic 
short. This develops under reducing (anode) conditions as a result 
of partial reduction of the CeOz lattice. The result is a decrease in: 
(a) cell voltage, (b) useful external current, (c) efficiency, (d) power 
density. A dopant concept has been shown to lower the anode 
PO. below which the short becomes detrimental (electrolytic do- 
main boundary) by two orders of magnitude. Two dopants, A and B 
have been shown to be effective. The optimum dopant A level was 
shown to be 1-3 metal atom percent. This reduction in the elec- 
tronic short current is the primary achievement of this program. 
Analysis of the activation energies for electronic and ionic conduc- 
tion indicate that the dopant is effective in reducing the short by 
trapping the electronic charge carriers rather than preventing partial 
reduction of the ceria. Measurement of the grain boundary and 
bulk conductivities show the overall ionic conductivity is limited by 
grain boundary resistance. If lower grain boundary resistance can 
be achieved by processing changes, another two orders of magni- 
tude improvement in electrolytic domain boundary is possible. An 
attempt to limit the short by establishing an electronically resistive 
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grain-boundary barrier layer was abandoned. A separate grain- 
boundary phase was difficult to maintain during the sinter 
densification step. The dopant approach was selected for further 
development in Phase Il. 


34597 (CONF-900546-5) Microwave sintering of fuel cell 
materials. Janney, M.A.; Kimrey, H.D. Oak Ridge National Lab., 
TN (USA). [1990]. 7p. Sponsored by U.S. DOE Fossil Energy. 
DOE Contract AC05-840R21400. From 4. conference on fossil en- 
ergy materials; Oak Ridge, TN (USA); 15-17 May 1990. Order 
Number DE90011643. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Microwave processing of LaCrO3-based ceramics for the 
interconnect layer in the solid oxide fuel cell is reviewed. The char- 
acteristics of an inexpensive microwave furnace are detailed. 
(Lag.79Cap.2) (Cro.9Co9.4)O3 was shown to sinter at ~ 150°C 
lower in the microwave furnace than in a conventional furnace. 4 
figs., 2 tabs. 


34598 (CONF-9005195—1) Evaluation of novel solid elec- 
trolyte materials. Bloom, |.; Krumpelt, M.; Dees, D.W.; Hash, M.C. 
Argonne National Lab., IL (USA). [1990]. 4p. Sponsored by U.S. 
DOE Fossil Energy; Electric Power Research Institute; Gas Re- 
search Institute. DOE Contract W-31109-ENG-38. From METC 
contractors review meeting; Morgantown, WV (USA); 2-3 May 
1990. Order Number DE90011164. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Solid-state fuel cells have the potential for becoming one of the 
most trouble-free fuel cell systems. The use of solid electrolyte vir- 
tually eliminates corrosion reactions and redistribution due to a 
liquid electrolyte. The project is structured to first focus on develop- 
ing new candidate electrolyte materials. Once suitable electrolyte 
materials have been identified, compatible electrode and intercon- 
nect materials will be developed. Central to the theme of the 
project is to find an electrolyte that could function as the basis of 
all four cell components, depending on dopant. In this way, the 
stresses due to thermal mismatch could be much smaller than 
those in a cell made from different materials. Following this 
approach, two classes cf compounds were chosen initially for eval- 
uation: perovskites scheelites. 3 refs. 


34599 (CONF-9005196-1) Requirements for a fuel cell for 
transportation application. Kumar, R. Argonne National Lab., IL 
(USA). [1990]. 8p. Sponsored by U.S. DOE Conservation & Re- 
newable Energy. DOE Contract W-31109-ENG-38. From Direct 
methano/Vair fuel cell workshop; Washington, DC (USA); 14-16 May 
1990. Order Number DE90011146. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Fuel cells are being considered as replacements for internal 
combustion engines in buses, vans, and ultimately passenger cars 
Low emissions of pollutants, high fuel energy conversion efficien- 
cies, and the possibility of using coal- or biomass-derived alcohols 
rather than petroleum-based fuels are the major motivations. The 
challenges are to reduce the capital costs of the fuel cell power 
systems, to make the systems capable of meeting the dynamic 
power requirements of the different driving profiles, and to increase 
the systems’ volumetric and mass power densities to enable their 
use within the space and weight limitations imposed by the vehicle 
design. Other considerations in adapting fuel cells to automotive 
applications include start up, idling (or standby) operation, drivabil- 
ity, ruggedness, useful life (in terms of both the delivered kWh and 
lifetime), safety, and operation at ambient temperatures from less 
than 0°C to 50°C. 6 refs., 2 figs. 


34600 (DOE/CE/90048-1) Electrocatalytic study of ammo- 
nla synthesis and methane dimerization in high temperature 
solid electrolyte cells: First year report. Stoukides, M. Tufts 
Univ., Medford, MA (USA). Dept. of Chemical Engineering. 25 Jan 
1990. 6p. Sponsored by U.S. DOE Conservation & Renewable 
Energy; National Science Foundation. DOE Contract FG02- 
89CE90048. Order Number DE90012496. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The present report covers the first year of the three year project. 
The work is funded 50-50% by the National Science Foundation 
and the Department of Energy. The NSF support started on Febru- 
ary 15, 1989 while the DOE support started on September 15, 
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1989. This created some minor difficulties in the budget distribution 
but hopefully within the second year everything will be smoothed 
out. The personnel involved in the project includes the principal in- 
vestigator (M. Stoukides) who devotes 25-30% of his time during 
the year. Douglas Eng who recently received his Ph.D. degree is 
going to work as a research scientists in the project on a full-time 
basis. Dr. Eng worked under the P.I. in the area of methane oxida- 
tion and he is probable the most qualified person for this position. 
Mr. Po-Hung Chiang has started working as a Ph.D. candidate in 
the H* solid electrolyte aided study of methane dimerization. Mr. 
Hyatham Algahtang, a new graduate student, is the most favorite 
candidate for the study of NH3 synthesis. He is already examining 
preliminary aspects of the project. Most of the equipment required 
for this research was in operating condition in the laboratory. Addi- 
tional equipment purchased included a Lindberg furnace that could 
reach as high as 1500°C (for fabrication of the solid electrolyte) 
and a Rosemount Analytical hydrogen analyzer (for continuous 
measurement of the concentration of hydrogen on either the ca- 
thodic or the anodic side). 12 refs., 2 figs. 


34601 (DOE/MC/23265—2822) Corrosion of materials in 
Molten Carbonate Fuel Cells (MCFC): Final report. Vesely, E.J. 
Jr. IIT Research Inst., Chicago, IL (USA). Mar 1990. 75p. 
Sponsored by U.S. DOE Fossil Energy. DOE Contract AC21- 
86MC23265. Order Number DE90000484. Available from NTIS, PC 
AO5/MF A01 - OSTI; GPO Dep. 

Results on corrosion behavior of a number of heat exchanger 
materials which were exposed to simulated fuel cell environments 
are given. Effect of alloy composition, exposure time and tempera- 
ture, type of environments, and effect of carbonate tile on the 
overall corrosion resistance of materials are discussed. Materials 
that show promise for separator plants have been identified from 
exposure tests of up to 5000 h. One of the most significant modes 
of corrosion, i.e., breakaway corrosion, for a number of materials 
has been identified. In this mode of corrosion, alloys show ten- 
dency of accelerated corrosion after satisfactory performance for 
several thousands of hours. In such cases, longer term tests are 
generally undertaken e.g., 5000 h tests have been performed in 
this contract. IITRI is, however, advocating longer term tests, 
preferably for 10,000 h which should identify the tendency of alloys 
to go into breakaway corrosion if those are susceptable to such 
damage. A total of 24 tests were completed in both oxidizing and 
fuel gas environments on iron base and nickel base alloys. Twelve- 
dual atmospheric tests were also conducted by IITRI subcontractor 
IGT, located in an adjacent building on IIT campus. A detailed 
analysis of the results which probed into corrosion mechanisms is 
also given. Finally, effect of exposure in both oxidizing and reduc- 
ing environment on the mechanical properties of 30A and 314L is 
also presented in this report. 


34602 (EPRI-ER/GS-6831) Alternative cathodes for molten 
carbonate fuel cells: Final report. Rolfson, B.K. (Ceramatec, 
Inc., Salt Lake City, UT (USA)); Elangovan, S.; Khandkar, A.C. 
Electric Power Research Inst., Palo Alto, CA (USA); Ceramatec, 
Inc., Salt Lake City, UT (USA). c May 1990. 59p. Sponsored by 
Electric Power Research Institute. Available from Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. 

Yttrium lons Garnets (YIG), Y3FesQ;2, and Barium Ferrite, 
BaFe,2019, were synthesized and characterized. Among the vari- 
ous synthesis techniques tried the gel resin process was found to 
be the best method of synthesis in terms of purity of the phase and 
the conventional powder mixing/calcination technique was found to 
give the highest yield of the desired phase in larger quantities. 
Doping and calcining conditions were established to synthesize 
phase pure Ca-doped cubic YIG. The weight loss of doped YIG in 
molten carbonate was comparable to that reported for NiO, the 
current state-of-the-art cathode material. However, the stability of 
the YIG is expected to be better than NiO due to the stability of the 
corrosion product, Y203. The performance of doped YIG cathode 
in an in-cell test at the Institute of Gas Technology was below the 
present state of the are cathode due to high polarization loss. A 
Barium Ferrite based magnetoplumbite material was tested as a 
potential cathode candidate in molten carbonate. The material 
formed a reaction product that was conductive at room tempera- 
ture; it also exhibited some magnetization. 





34603 (ESA-SP-294-VOL-1, pp. 211-216) Advanced space 
power PEM fuel cell systems. Vanderborgh, N.E.; Hedstrom, J.; 
Huff, J.R. European Space Agency, 75 - Paris (France). Aug 1989. 
(ETN-90-96194;CONF-8910243—: European space power confer- 
ence, Madrid (Spain), 2-6 Oct 1989). In European Space Power, 
volume 1. Available from NTIS, PC A19/MF A03. 

A model showing mass and heat transfer in proton exchange 
membrane (PEM) single cells is presented. For space applications, 
stack operation requiring combined water and thermal manage- 
ment is needed. Advanced hardware designs able to combine 
these two techniques are available. Test results are shown for 
membrane materials which can operate with sufficiently fast diffu- 
sive water transport to sustain current densities of 300 ma per 
square centimeter. Higher power density levels are predicted to re- 
quire active water removal. 


34604 (ESA-SP—294-VOL-1, pp. 217-219) Regenerative fuel 
cell systems for project Pathfinder. Huff, J.R. (Los Alamos Na- 
tional Lab., NM (USA)); Hedstrom, J.; Vanderborgh, N.E.; 
Prokopius, P. European Space Agency, 75 - Paris (France). Aug 
1989. (ETN-90-96194;CONF-8910243-—: European space power 
conference, Madrid (Spain), 2-6 Oct 1989). In European Space 
Power, volume 1. Available from NTIS, PC A19/MF A03. 

The objectives of a surface power program, an element of the 
exploration thrust of the Pathfinder project, and plans for meeting 
them are outlined. Technological assessment and tradeoff studies 
of fuel cell and electrolyzer technologies suitable for use in a re- 
generative fuel cell are described. The viability of proton exchange 
membranes (PEM) in meeting the system requirements is dis- 
cussed. 


34605 (ESA-SP-294-VOL-1, pp. 227-231) Hydrogen/oxygen 
SPE (trademark) electrochemical devices for zero-g applica- 
tions. Leonida, A. European Space Agency, 75 - Paris (France). 
Aug 1989. (ETN—-90-96194;CONF-8910243—: European space 
power conference, Madrid (Spain), 2-6 Oct 1989). In European 
Space Power, volume 1. Available from NTIS, PC A19/MF A03. 

Hydrogen-oxygen-water SPE (registered trademark) electro- 
chemical systems which could be used to integrate life support, 
propulsion and energy storage functions for future space programs 
are described. The performance of two passive fluid management 
electrochemical cells is discussed. One is an electrolyzer which 
has separate water and product gas compartments and generates 
liquid free gases. The second is a fuel cell device which effects the 
water separation and removal internally without moving parts. Pas- 
sive fluid management makes the designs of interest for zero-G 
applications. The proof-of-concept testing was done on Earth. The 
cell orientation was such that the effect of gravity was negligable. A 
unitized design combining the electrolyzer and fuel cell capabilities 
in a single cell for energy conversion and storage is discussed. 


34606 (LA-UR-90-1603) Impurity tolerant electrocatalysts. 
Paffett, M.T. Los Alamos National Lab., NM (USA). [1990]. 10p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract W-7405-ENG-36. (CONF-900591-—2: Fuel cells contrac- 
tors review, Morgantown, WV (USA), 2-3 May 1990). Order 
Number DE90011960. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

This project has two central goals. The primary research effort 
addresses fundamental aspects of Pt electrocatalyst poisoning by 
CO and an understanding of practical schemes for improving the 
CO tolerance of electrocatalytic materials. The second mission of 
this work is an attempt to address, on a fundamental level, the sur- 
face chemical properties that enhance the direct electrooxidation of 
methanol at binary Pt alloy electrode surfaces. 8 refs., 4 figs. 


34607 (LA-UR-90-1688) Direct methanol/air fuel cells: Sys- 
tems considerations. Huff, J.R. Los Alamos National Lab., NM 
(USA). [1990]. 6p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract W-7405-ENG-36. (CONF- 
9005196-2: Direct methanol/air fuel cell workshop, Washington, 
DC (USA), 14-16 May 1990). Order Number DE90011971. Avail- 
able from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Successful operation of a direct methanoVair fuel cell system de- 
pends upon appropriate integration of the fuel cell components and 
accommodation of the need for heat and mass transfer within the 
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system. The features of the system that must be considered sepa- 
rately and in an interactive fashion are: (1) the physical state of the 
fuel feed stream, (2) electrode characteristics, (3) characteristics of 
the electrolyte, (4) product water removal, (5) heat transfer into our 
out of the stack, and (6) methanol loss modes. The operating tem- 
perature and pressure will be determined, to a large extent, by 
these features. An understanding of the component features and 
their interactions is necessary for initial system considerations for 
direct methano/air fuel cells. 


34608 (NEMO-4) Fuel cells: Their applications, technolog- 
ical status, market and ity. Yao, M. (Yao International 
Inc., Claredon Hills, IL, (USA)). Helsinki Univ. of Technology, Es- 
poo (Finland). Oct 1988. 109p. Order Number DE90796158. 
Available from NTIS (US Sales Only), PC AO6/MF A01. 

NEMO-research programme. 

This study report was prepared in support of the programme 
planning for fuel cell technology within the NEMO Programme 
sponsored by the Energy Department of the Ministry of Trade and 
Industry, Finland. Specifically this studdy had focused on the re- 
view of fuel cell applications, the global status of fuel cell 
development and demonstration, and the potential market and op- 
portunity. The study led to a recommendation of potential strategies 
for Finnish industries and the government's role in the application 
and development of fuel cell technology in Finland. The study was 
performed during July-September, 1988 and was supported by the 
NEMO programme office at the Helsinki University of Technology. 


34609 (PNL-SA-18126) SOFC materials development: 
Chromite interconnections. Chick, L.A.; Bates, J.L. Pacific North- 
west Lab., Richland, WA (USA). May 1990. 13p. Sponsored by 
U.S. DOE Nuclear Energy. DOE Contract AC06-76RL01830. 
(CONF-900591—1: Fuel cells contractors review, Morgantown, WV 
(USA), 2-3 May 1990). Order Number DE90011944. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Solid oxide fuel cells are emerging as an attractive, clean, and 
efficient technology for the direct conversion of hydrogen and fossil 
fuels to electrical energy. The major challenge in developing 
SOFCs is to develop materials with acceptable electrical, thermal 
and electrochemical properties that can be synthesized, processed 
and fabricated as a high-performance fuel cell at low cost. The use 
of these different chromite, manganite, zirconia and nickel material 
combinations potentially results in several fabrication and 
performance-related limitations. The most critical problems are the 
thermal expansion mismatch between these materials, the low 
electrical conductivities (primarily of the air electrode) and the com- 
plex fuel cell fabrication/process steps required. Critical thermal, 
electrochemical and electrical properties are compromised in order 
to achieve compatibility between materials and improved fuel cell 
performance. The objectives of this research are to: develop a 
broader selection of alternative SOFC current interconnections and 
air electrode materials with improved electrical, thermal and 
electrochemical properties leading to enhanced and long-term per- 
formance of SOFCs; develop advanced synthesis and fabrication 
processes for both state-of-the-art La(Sr)CrO3; and new and alter- 
native materials for use as interconnection and air electrode 
materials in SOFCs. 


34610 High-temperature molten-salt thermal electrochemical 
cell. Plichta, E.J.; Behl, W.K. To Department of the Army, Wash- 
ington, DC (US). USA Patent Application 7-478,796. 12 Feb 1990. 
10p. Available from NTISPC NO3/MF A071. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

This invention relates in general to a high temperature molten 
sak thermal electrochemical cell and in particular to such a cell 
including cobalt oxide (Co30,4) as the cathode material. High tem- 
perature molten salt thermal electrochemical cells are widely used 
as power sources for projectiles, rockets, bombs, mines, missiles, 
decoys, jammers and torpedoes. These are also used as fuses. 
Thermal electrochemical cells are reserve-type cells that can be 
activated by heating with a pyrotechnic heat source such as Zirco- 
nium and barium chromate powders or mixtures of iron powder 
and potassium perchlorate. 
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34611 (CONF-890845—) Energy program evaluation: Con- 
versation and resource management: Proceedings. Argonne 
National Lab., IL (USA). [1989]. 480p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. From 4. inter- 
national energy program evaluation: conservation and resource 
management; Chicago, IL (USA); 23-25 Aug 1989. Order Number 
DE90011815. Available from NTIS, PC A21/MF A01 - OSTI; GPO 
Dep. 
This document presents papers on Energy Conservation and 
Resource Management as presented at the Fourth International 
Conference in Chicago each individual paper has been cataloged 
separately. (Fl) 


34612 (EMR-90-02760) The Federal Energy R & D Pro- 
gram: Putting imagination to work. Department of Energy, 
Mines and Resources, Ottawa, ON (Canada). 1989. 38p. 
(MICROLOG-90-02760). Available from PC Energy, Mines and 
Resources Canada, Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Since 1974 the Canadian federal energy R&D program has been 
developing new technologies and creating opportunities, working 
through 13 federal departments and agencies, in areas as diverse 
as domestic furnaces and global warming. This booklet gives a se- 
ries of examples and case histories to show the results of the 
program. It covers projects for energy efficiency and diversification, 
health and safety, the environment, industrial growth, regional de- 
velopment, and future technologies. A list of International Energy 
Agency agreements for cooperative R&D in which Canada is a par- 
ticipant, federal departments and agencies which have participated 
in the interdepartmental Panel on Energy R&D, and the programs 
carried out by the federal Panel for Energy R&D are also given. 


34613 (PB—90-864901/XAB) Thermatinsulating materials. 
October 1983-January 1990 (A Bibliography from Information 
Services in Mechanical Engineering data base). Report for Oc- 
tober 1983-January 1990. National Technical Information Service, 
Springfield, VA (USA). Apr 1990. 117p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-87-866885. 

This bibliography contains citations concerning medium and high 
temperature thermal insulating materials. Various types of insulat- 
ing materials and their suitability for insulating electrical generators, 
solar heating and cooling systems, furnaces, and rocket motors are 
considered. Ceramics, silica, and polyethylene are amoung a few 
of the various materials considered. (This updated bibliography 
contains 292 citations, 34 of which are new entries to the previous 
edition.) 


3201 Buildings 


Refer also to citation(s) 34204, 34278, 34287, 34775, 34784, 
34812, 34846, 34877, 35088, 35094, 35095, 35096, 35734 


34614 (AD-A-218287/1/XAB) Expert system for the design 
of heating, ventilating, and air-conditioning systems. Master’s 
thesis. Camejo, P.J. Air Force Inst. of Tech., Wright-Patterson 
AFB, OH (USA). Dec 1989. 154p. (AFIT/CVCIA-89-178). Available 
from NTIS, PC AO8&/MF A01. 

Expert systems are computer programs that seek to mimic 
human reason. An expert system shelf, a software program com- 
monly used for developing expert systems in a relatively short 
time, was used to develop a prototypical expert system for the de- 
sign of heating, ventilating, and air-conditioning (HVAC) systems in 
buildings. Because HVAC design involves several related knowl- 
edge domains, developing an expert system for HVAC design 
requires the integration of several smaller expert systems known 
as knowledge bases. A menu program and several auxiliary pro- 
grams for gathering data, completing calculations, printing project 
reports, and passing data between the knowledge bases are 
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needed and have been developed to join the separate knowledge 
bases into one simple-to-use program unit. 


34615 (BA-90-01241) Duakfired energy efficient boiler 
system: Final report. Manitoba Dept. of Energy and Mines, Win- 
nipeg, MB (Canada); Department of Energy, Mines and Resources, 
Ottawa, ON (Canada); Bristol Aerospace Ltd., Winnipeg, MB 
(Canada). Mar 1988. 49p. (MICROLOG-90-01241). Available from 
PC Energy, Mines and Resources Canada, Communications 
Branch, 580 Booth St., Ottawa, ON, CAN K1A 0E4; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

A dual-fired natural gas/electric boiler system was installed in a 
Winnipeg aerospace plant, enabling the use of off-peak electricity 
to produce heating and process steam. The boiler system is con- 
trolled by a computer which monitors the plant’s electrical demand. 
The boilers operate on electricity at the off-peak rate. When electri- 
cal demand reaches a predetermined setpoint, the system switches 
over to natural gas. The system is fail-safe, in that the gas train 
can operate outside the control system. In the event of a computer 
failure, steam is still generated. Prior to the installation, the plant 
had an average electrical load factor of 30-40%. The new boiler 
system is capable of increasing this factor to as high as 90% in the 
winter months. The system is ideally suited for an operation which 
has a large peak usage of electricity, and still requires heat during 
the off-peak period. This type of gas/electric system is only appro- 
priate in those areas that have gas and electrical rate structures 
which will produce an acceptable payback. An economic analysis 
indicates that the project cost, including funding assistance from 
the Enerdemo-Canada program, totalled $643,305, which signifies 
a payback period of 4.77 years. 6 figs., 6 tabs. 


34616 (BRE-IP—1/90) High-tech mixed-use buildings: atti- 
tudes to energy efficiency. Haughey, D.P. Building Research 
Establishment, Watford (UK). Mar 1990. 4p. Order Number 
DE90793343. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

An overview is given of a market research study of occupiers 
and providers of high-tech mixed-use office and industrial develop- 
ments. Attitudes to energy efficiency and environment, and to 
building labelling for these features, were examined in relation to 
the process of building selection and development. This information 
will be of interest to developers, financial institutions, development 
agencies, architects, building services engineers, owners, tenants 
and property agents concerned with this type of building. (author). 


34617 (CONF-870811-—Vol.1) Energy conservation program 
evaluation: Practical methods, useful results: Proceedings: 
Volume 1, August 19 sessions. Argonne National Lab., IL (USA); 
USDOE Bonneville Power Administration, Portland, OR (USA); Illi- 
nois Dept. of Energy and Natural Resources, Chicago, IL (USA); 
USDOE, Washington, DC (USA). [1987]. 273p. Sponsored by U.S. 
DOE Bonneville Power Administration; U.S. DOE Energy Re- 
search; Illinois Department of Energy and Natural Resources. DOE 
Contract W-31109-ENG-38. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. Order Number DE90010890. Available 
from NTIS, PC Ai2/MF A01 - OSTI; GPO Dep. 

The papers in this document, Volume 1, were presented at the 
Third International Conference on Energy Conservation Program 
Evaluation, held August 19, 1987, in Chicago. Energy conservation 
techniques, methology, and results are presented. Each individual 
paper has been cataloged separately. 


34618 (CONF-870811—Vol.1, pp. 3-10) An analysis of the 
savings achieved by energy conservation programs. Clinger- 
man, R.J. (Houston Lighting and Power Co., TX (USA)); Clements, 
A.M.; Prather, A.G. Argonne National Lab., IL (USA); USDOE Bon- 
neville Power Administration, Portland, OR (USA); Illinois Dept. of 
Energy and Natural Resources, Chicago, IL (USA); USDOE, Wash- 
ington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. In Energy conservation program evalua- 
tion: Practical methods, useful results: Proceedings. Volume 1, 





August 19 sessions. Order Number DE90010890. Available from 
NTIS, PC A12/MF AO1. 

This paper compares the results of an evaluation of six residen- 
tial conservation programs of Houston Lighting & Power (HL&P) 
Company. These programs address the three general areas of po- 
tential energy savings — improvements in equipment efficiency and 
building envelope, and changes in equipment operating habits. The 
evaluation method employed was to select two customer groups for 
each program. One group consisted of program participants, the 
other of participants’ neighbors. The billing history of the two groups 
the year prior to and the year after participation was analyzed. Net 
energy changes between the participant and control group were 
treated as the measurable impact of the conservation program. 
Due to residential metering limitations, demand savings can not be 
directly measured by comparisons of billing history, thus this paper 
is limited to a comparison of relative energy savings. 3 tabs. 


34619 (CONF-870811—Vol.1, pp. 11-20) The energy block 
retrofit project in Umea. Sandberg, O. (Univ. of Umea (Sweden)); 
Oestin, R.; Hoegberg, E.; Nordin, C. Argonne National Lab., IL 
(USA); USDOE Bonneville Power Administration, Portland, OR 
(USA); Illinois Dept. of Energy and Natural Resources, Chicago, IL 
(USA); USDOE, Washington, DC (USA). [1987]. From Energy con- 
servation program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 1, August 19 sessions. Order Number DE90010890. 
Available from NTIS, PC A12/MF A01. 

The Umea Project is one of the Energy Saving Blocks initiated 
by the Swedish Building Research Council in 1981. The project 
started in spring 1982 and aims at trying full scale activities for 
saving energy in existing houses. The following activities were in- 
cluded in this program: Completion of Thermostatic Valves and 
Balancing of the Heating System. Water Saving Fittings, Individual 
Electricity Submetering, Retrofit by means of Heat Pumps and 
Heat Exchangers, Triple Glazing, and A following up on consump- 
tion, one year after. In one of the houses a combination of 
activities has been carried out. In this house the consumption has 
been reduced from original 15.700 kWh/flatv/year to 9.600 kWh/flat/ 
year, or about 40 percent. The remaining consumption, thus, is 
about 130 kWh/m @/year. In the Umea Saving Blocks we have 
proved that it is possible to save energy by employing suitably se- 
lected activities, but that it often results in increased total costs. 
Also the management and staff must be highly motivated and sup- 
portive. Specified requirements must be assured in procurement 
and installation. Pilot projects for testing before full scale operation 
are recommended. If the results are not followed up the consump- 
tion will start to increase when less attention is paid to the area. 
This is clearly demonstrated by this retrofit project. A computerized 
energy statistics system has been developed to keep energy con- 
sumption permanently at a low level. 5 figs. 


34620 (CONF-870811—Vol.1, pp. 21-31) Methods for per- 
forming comparative evaluations of conservation and 
demand-side management programs. Violette, D.M. (Energy and 
Resource Consultants, Inc., Boulder, CO (USA)). Argonne National 
Lab., IL (USA); USDOE Bonneville Power Administration, Portland, 
OR (USA); Illinois Dept. of Energy and Natural Resources, 
Chicago, IL (USA); USDOE, Washington, DC (USA). [1987]. From 
Energy conservation program evaluation: practical methods and 
useful results; Chicago, IL (USA); 19-21 Aug 1987. In Energy con- 
servation program evaluation: Practical methods, useful results: 
Proceedings. Volume 1, August 19 sessions. Order Number 
DE90010890. Available from NTIS, PC A12/MF A01. 

The number of conservation programs sponsored by utilities and 
by state and federal agencies has grown rapidly over the past 
decade. The increase in the number of programs, the recent de- 
cline in the price of oil and continuing low natural gas prices have 
made the justification of expenditures to promote conservation 
more controversial. This has led to an increased interest in com- 
parative evaluations of conservation and demand-side programs. 
This paper focuses on the options researchers have to estimate 
energy savings from billing data. A number of techniques are 
available, each with different data requirements and different imple- 
mentation costs. As a result, the selection of the appropriate 
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estimation technique will be influenced by the specifics of the appli- 
cation and the available resources. The paper first presents the 
estimation problem facing the researcher; then, alternative estima- 
tion approaches are discussed. Historically, the predominant 
method of evaluation has involved engineering methods ranging 
from simple calculations to sophisticated simulation modeis. Re- 
searchers have expressed concern regarding the accuracy of 
engineering-based estimates (Fels 1986). While engineering meth- 
ods can be used to calculate potential savings, they often require 
simplifying assumptions and they do not account for behavioral 
changes in the household. As a result, evaluations have begun us- 
ing actual changes in consumption as measured in billing records 
to derive estimates of energy savings in statistical models. Two 
general approaches have been taken to utilize billing data. First 
energy savings are estimated by comparing energy use before and 
after program participation. In the second approach, analysts com- 
bine billing data from conservation program participants and 
non-participants with primary household survey data to develop 
multivariate regression models of energy savings. 12 refs. 


34621 (CONF-870811—Vol.1, pp. 35-44) Evaluation of the 
city of Palo Alto utilities partners program. Clinton, J.M. 
(Barakat, Howard and Chamberlin, Inc., Berkeley, CA (USA)); 
Dimit, M.G. Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 1, August 19 sessions. 
Order Number DE90010890. Available from NTIS, PC A12/MF A01. 

The City of Palo Alto’s (CPA) initiated a five-year electric peak 
reduction program called PARTNERS to provide incentives (re- 
bates) to commercial/industrial customers that install electrical 
demand-reducing equipment. The goal was 10 MW of peak de- 
mand reduction—about 5 percent of the CPA’s peak demand, and is 
one of several load management strategies targeted at CPA’s 750 
largest customers, and most intensely at the 300 largest that make 
up 80 percent of the CPA’s summer peak electrical demand of 185 
MW. Load management is important since the City has exceeded 
its 175 MW low-cost hydroelectric supply and supplemental power 
is four times as expensive. The operating cycle includes an early 
installation bonus period, if installed before the summer peak. This 
cycle allows two months to evaluate and modify the program for 
the following year. Marketing consists of direct mailing, workshops, 
newsletters, phone calls and staff visits. Personal contact, develop- 
ment of long-term relationships with customers, and support for 
area vendors and consultants are emphasized. Two types of re- 
bates are offered. Most rebates are for a specific amount of money 
for a specific measure installed. Rebate incentives range from the 
equivalent of $25 to $350 per kW reduced. Another rebate offers a 
straight $100 to $250 per kW reduced. Rebate levels vary across 
measures to reflect their peak reduction value to CPA (including 
associated lost revenue) and length of payback to the customer. 
The rebate levels are set to compensate for low electric rates and 
to encourage prompt action. The evaluation efforts consisted of: 
(1) a consultant evaluation in 1985 of customers, vendors, and 
consultants attitudes toward and acceptance of the program, (2) a 
technical evaluation by CPA staff in 1985, and (3) CPA staff moni- 
toring of customers in 1986. These activities are briefly described. 
2 tabs. 


34622 (CONF-870811-—Vol.1, pp. 45-53) A process evalua- 
tion of a state home oil weatherization program. Dillard, S. 
(Oregon Dept. of Energy, Salem (USA)). Argonne National Lab., IL 
(USA); USDOE Bonneville Power Administration, Portland, OR 
(USA); Illinois Dept. of Energy and Natural Resources, Chicago, IL 
(USA); USDOE, Washington, DC (USA). [1987]. From Energy con- 
servation program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 1, August 19 sessions. Order Number DE90010890. 
Available from NTIS, PC A12/MF A01. 

Oregon's State Home Oil Weatherization (SHOW) Program pro- 
vides energy audits, loans and rebates to oil-heated homes in the 
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state. In 1986, Oregon Department of Energy staff conducted an 
extensive evaluation of that program. The evaluation had two major 
goals: (1) to assess program effectiveness; and (2) to assist man- 
agement in making a decision about continuing the program. The 
principle evaluation methods were a consumer satisfaction survey, 
a target market analysis, and focus groups. The evaluation con- 
cluded that the program met its major goals and objectives, but 
made recommendations on how the program could be more effec- 
tive. 


34623 (CONF-870811—Vol.1, pp. 54-63) The application of a 
formal decision analysis procedure to state energy oil 
overcharge program and policy development. Wichert, D. (Wis- 
consin Div. of State Energy, Madison (USA)); Hanson, M. Argonne 
National Lab., IL (USA); USDOE Bonneville Power Administration, 
Portland, OR (USA); Illinois Dept. of Energy and Natural Re- 
sources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and usefu! results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 1, August 19 sessions. Order Num- 
ber DE90010890. Available from NTIS, PC A12/MF A01. 

State energy offices are often faced with making program and 
policy decisions without the benefit of systematic procedures to 
assess energy programs and with limited amounts of expected per- 
formance information on the programs under consideration. To 
mitigate this planning problem in developing Wisconsin's 1986 long 
range energy plan and oil overcharge allocation process, a simpli- 
fied form of multiattribute decision analysis was developed and 
tested. Thirteen energy objectives were identified and weighted by 
five key Wisconsin energy decision makers. The procedure and 
results were presented to the state energy office early in the plan- 
ning process. Management in the state energy agency were 
reluctant to use the assessment framework for a variety of concep- 
tual and practical reasons and a multi-objective non-formal 
assessment process was used to evaluate proposals. This process 
consisted of considering five state energy objectives but developing 
expected performance information for only the two most important 
ones. Neither procedure was directly used in the final selections of 
programs included in the two energy planning efforts. As decisions 
on the overcharge plan progressed to higher levels of decision 
making, the nature of multiattribute analysis gave way to a highly 
political process. A formal decision aid has a place in state energy 
planning if key decision makers push for its use, if it is used con- 
sistently and if realistic expectations are placed on its use. 3 refs. 


34624 (CONF-870811—Vol.1, pp. 67-74) Oslo electricity 
works’ energy conservation program - Post-implementation 
analyses (PIPA) - Methods/data-problems/results etc. Moen, J. 
{Oslo Electricity Works (Norway)). Argonne National Lab., IL 
(USA); USDOE Bonneville Power Administration, Portland, OR 
(USA); Illinois Dept. of Energy and Natural Resources, Chicago, IL 
(USA); USDOE, Washington, DC (USA). [1987]. From Energy con- 
servation program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 1, August 19 sessions. Order Number DE90010890. 
Available from NTIS, PC A12/MF A01. 

Oslo Electricity Works’ energy conservation program (ECON) 
commenced in 1982 and covers all categories of buildings. The tar- 
get is to save 10-15% (1500 GWh) of the city’s energy consumption 
(transport excepted) by the year 2000. ECON provides information 
and guidance, helps to finance approved energy conservation pro- 
jects (through loans and grants) and provides advisory services for 
the installation of energy monitoring systems in large buildings. 
ECON is integrated in the City’s Energy Plan for the years 1988 - 
2000. For forecasting purposes, expected savings during a particu- 
lar year are deducted from the gross anticipated consumption. 
When determining the optimal input for energy-saving, energy con- 
servation will be regarded as one of several alternative means of 
meeting demand. Investment costs for saving 1 kWh by energy 
conservation measures must therefore be compared with the cost 
of providing new firm power. For forecasting and choosing optimal 
alternatives for meeting new demands for power supplies, we 
needed reliable cost figures for conservation projects and what real 
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saving were achieved. To procure reliable figures, we will imple- 
ment a system of current post implementation analyses (PIPA). 
PIPA covers all categories of buildings, homes, commercial and in- 
dustrial. This paper concentrates on private homes. Those who 
had accomplished ECON measures (53%), real saving was 5.4%. 
Real saving increased to 12% for those with electrical heating who 
said that consumption had been reduced. The level of cost and 
price consciousness in respect of energy is higher than previously 
assumed. Surprisingly many have carried out measures to save 
energy but these measures show little systematic planning. Energy 
savings in the group not participating in Oslo ECON is negligible. 
The ECON program is dependent on continuing evaluation. 5 tabs. 


34625 (CONF-870811—Vol.1, pp. 75-84) Selecting DSM pro- 
gram monitoring and evaluation techniques. Smith, W.M. 
(Electric Power Research Institute, Palo Alto, CA (USA)); Bern- 
stein, H.M.; Barnes, H.H. Argonne National Lab., IL (USA); 
USDOE Bonneville Power Administration, Portland, OR (USA); Illi- 
nois Dept. of Energy and Natural Resources, Chicago, IL (USA); 
USDOE, Washington, DC (USA). [1987]. From Energy conserva- 
tion program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 1, August 19 sessions. Order Number DE90010890. 
Available from NTIS, PC A12/MF A01. 

The value of a demand side management (DSM) program is its 
impact: What happened as a result of the implementation of this 
program? Monitoring and evaluation are the mechanisms for an- 
swering this question. They seek to compare the impacts of a DSM 
program with the stated objectives of the program. This paper pro- 
vides the DSM program manager and analyst with an overview of 
the state of demand-side program monitoring in the industry today, 
along with an introduction on how to plan and implement a pro- 
gram evaluation. A general monitoring framework for planning the 
monitoring activity is presented and discussed. The paper high- 
lights the critical importance feedback of monitoring information has 
for a program's design, implementation, and operation. 2 figs. 


34626 (CONF-870811—Vol.1, pp. 85-94) ElectriCREDIT: Di- 
rect load control within Austin city limits. Birnbaum, |.L. (Austin 
Electric Utility, TX (USA)). Argonne National Lab., IL (USA); US- 
DOE Bonneville Power Administration, Portland, OR (USA); Illinois 
Dept. of Energy and Natural Resources, Chicago, IL (USA); US- 
DOE, Washington, DC (USA). [1987]. From Energy conservation 
program evaluation: practical methods and useful results; Chicago, 
IL (USA); 19-21 Aug 1987. In Energy conservation program evalu- 
ation: Practical methods, useful results: Proceedings. Volume 1, 
August 19 sessions. Order Number DE90010890. Available from 
NTIS, PC A12/MF A01. 

ElectriCREDIT, the Austin Electric Utility Department's direct load 
control pilot program, was initiated in June, 1986. One of the fore- 
most objectives of the pilot program is to obtain information on key 
issues which can guide future directions of Austin’s load control ac- 
tivities. Empirical measurement of the savings attained by program 
installations helps ascertain the program's impact on utility load 
curves. The impact results are complemented by examining the 
factors which enhance or hinder participation levels through more 
qualitative measurement of the program's delivery mechanisms. 
Taken together, the evaluation results can allow the Utility to refine 
the program strategy to provide for reliable and cost-effective re- 
sults. 3 figs., 5 tabs. 


34627 (CONF-870811—Vol.1, pp. 97-106) The impact of the 
auditor on conservation implementation: An evaluation of 
BPA’s commercial audit program. George, S.S. (Xenergy, Inc., 
Oakland, CA (USA)); Lee, A.G.; Train, K.E. Argonne National Lab., 
IL (USA); USDOE Bonneville Power Administration, Portland, OR 
(USA); Illinois Dept. of Energy and Natural Resources, Chicago, IL 
(USA); USDOE, Washington, DC (USA). [1987]. From Energy con- 
servation program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 1, August 19 sessions. Order Number DE90010890. 
Available from NTIS, PC A12/MF A01. 

This paper presents preliminary results from an investigation into 
the impact of the Bonneville Power Administration's Commercial 





Audit Program (CAP) on the implementation of conservation mea- 
sures among commercial customers. Approximately 4,400 CAP 
audits were conducted by 15 different contractors. The relative ef- 
fectiveness of the different contractors, measured as the percent of 
recommended measures that were implemented by customers 
within six months after the audit, varied from zero to 20 percent. A 
multivariate regression model is used to determine the underlying 
causes of this variation, which include differences in the character- 
istics of the recommendations made and of the customers audited. 
Even after controlling for these identifiable factors, however, statis- 
tically significant differences remain in the relative effectiveness of 
firms. One possible explanation for these remaining differences is 
that some contractors are better marketers than others. 8 tabs. 


34628 (CONF-870811—Vol.1, pp. 107-116) In search of an 
impact: An evaluation of an institutional buildings program. 
Keating, K.M. (Bonneville Power Administration, Portland, OR 
(USA)); Blachman, S. Argonne National Lab., IL (USA); USDOE 
Bonneville Power Administration, Portland, OR (USA); Illinois Dept. 
of Energy and Natural Resources, Chicago, IL (USA); USDOE, 
Washington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. In Energy conservation program evalua- 
tion: Practical methods, useful results: Proceedings. Volume 1, 
August 19 sessions. Order Number DE90010890. Available from 
NTIS, PC A12/MF A01. 

Evaluating the effects of a conservation programs for complex 
and diverse institutional buildings is difficult. This paper describes 
an evaluation of the Bonneville Power Administration’s Institutional 
Buildings Program. It describes the program, the evaluative ap- 
proach, the problems encountered, and the eventual methods used 
to resolve them. Key results are presented as well as policy impli- 
cations. 4 refs., 4 tabs. 


34629 (CONF-870811-—Vol.1, pp. 117-123) Texas industrial 
audit program evaluation efforts. Verdict, M.E. (Public Utility 
Commission, Austin, TX (USA)). Argonne National Lab., IL (USA); 
USDOE Bonneville Power Administration, Portland, OR (USA); Illi- 


nois Dept. of Energy and Natural Resources, Chicago, IL (USA); 
USDOE, Washington, DC (USA). [1987]. From Energy conserva- 


tion program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 1, August 19 sessions. Order Number DE90010890. 
Available from NTIS, PC A12/MF A01. ‘ 

All states must evaluate annually the estimated energy savings 
attributable to their State Energy Conservation Plans in order to 
comply with the reporting requirements of the Energy and Policy 
Conservation Act of 1975. Defensible program savings estimates of 
reported energy savings are of vital importance to States, the U.S. 
Department of Energy's (DOE) Office of State and Local Programs, 
and to members of Congress. The purpose of this paper is to de- 
scribe the Evaluation of the industrial audit program of the Texas 
State Energy Conservation Program. Several evaluation design is- 
sues are discussed: (1) the accuracy of the implementation and 
attribution estimates previously reported, (2) validation of the cur- 
rent estimates, and (3) recommendations for future evaluation 
design. A third party evaluation team was retained by the State to 
conduct an independent analysis (validation) of previous evalua- 
tions which were conducted internally. Follow-up of past audits 
were conducted to verify previously reported savings. The results 
of the audit validation were used to refine and document the pro- 
gram savings reported annually to DOE. 3 refs., 3 tabs. 


34630 (CONF-87081 1—Vol.1, pp. 129-138) Improving survey 
methods for gathering conservation and end-use data from 
commercial/industrial customers. Van Liere, K.D. (HBRS, Madi- 
son, WI (USA)); Rathbun, P.R.; McCalib, L.R.; Sundin, D.L.; 
Larson, D.C. Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 1, August 19 sessions. 
Order Number DE90010890. Available from NTIS, PC A12/MF A01. 
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Utilities and public service commissions have a growing interest 
in learning how commercial and industrial (C&l) class customers 
use and think about energy. This interest in C&l customers has 
stimulated a need for reliable and valid data for program planning, 
program evaluation, and forecasting. The purpose of this paper is 
to review several issues in collecting survey data from C&l cus- 
tomers. Specifically, problems in defining the population, survey 
procedures, and question wording are examined. Procedures used 
in a survey of 1,504 C&l customers are presented. The paper 
concludes that using business sites as the sampling frame is an ef- 
fective way to define the population. Also, question wording can be 
tailored for different types of businesses, and this improves re- 
sponse quality. Finally, a combination of telephone and mail survey 
techniques can be used to produce high response rates. The re- 
sponse rate for this study was 85 percent. 2 tabs. 


34631 (CONF-870811—Vol.1, pp. 139-148) On the accuracy 
of mail survey data for use in program evaluation. McRae, M. 
(Xenergy, Inc., Oakland, CA (USA)); Kreutzer, S.; Warner, K.L. 
Argonne National Lab., IL (USA); USDOE Bonneville Power Admin- 
istration, Portland, OR (USA); Illinois Dept. of Energy and Natural 
Resources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 1, August 19 sessions. Order Num- 
ber DE90010890. Available from NTIS, PC A12/MF A01. 

Pacific Gas and Electric Company (PG and E) conducted a vali- 
dation study of its 1986 Residential Appliance Saturation Survey 
(RASS) in order to assess the accuracy of the data and to provide 
insights for future survey design. The validation data was collected 
through two separate surveys, both of which were random samples 
of RASS respondents. Physical data were collected on-site; demo- 
graphic information was collected by telephone interview. Validity, 
error and causality analyses were conducted, as well as a compar- 
ison of validity rates between mail and phone survey responses. In 
general, the results show high validity (80%-90%) for most inven- 
tory variables such as space conditioning equipment and major 
appliances, and demographic variables such as income and num- 
ber of residents. Customers were slightly less reliable when 
reporting insulation and conservation measures, and when re- 
sponding to attitudinal and behavior questions. We also found that 
customers who responded by phone were found no more likely to 
provide accurate answers than those responding by mail. Perhaps 
the most important finding relates to the misreporting of space heat- 
ing fuels: nearly half of the customers reporting electric heat were 
verified as using some other fuel, usually natural gas. This con- 
firms a long held suspicion by users of RASS data. 6 figs., 2 tabs. 


34632 (CONF-870811—Vol.1, pp. 149-156) Audit and loan 
programs. Hernandez, |. (Austin Resource Management Dept., TX 
(USA)). Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 1, August 19 sessions. 
Order Number DE90010890. Available from NTIS, PC A12/MF A01. 

Energy conservation programs represent a rapidly growing ele- 
ment of electric utility activities. It has been established that 
conservation programs can be a significant potential source of new 
energy by promoting energy efficient measures. The City of Austin 
through the Resource Management Department has designed pro- 
grams and projects which promote energy and water conservation 
in the various consumer and product markets. An integral and es- 
sential component of conservation, however, is the evaluation of 
program effectiveness. To this end, this report presents the 
methodology, results, and observations of a study conducted to as- 
sess the effects of the Resource Management Audit and Loan 
Programs on the electric utility customer and the City of Austin 
Electric Utility.2 refs., 3 tabs. 


34633 (CONF-87081 1-Vol.1, pp. 159-166) A look at the per- 
manence of conservation savings. Prather, A.G. (Houston 
Lighting and Power Co., TX (USA)); Clingerman, R.J.; Clements, 
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A.M. Argonne National Lab., IL (USA); USDOE Bonneville Power 
Administration, Portland, OR (USA); Illinois Dept. of Energy and 
Natural Resources, Chicago, IL (USA); USDOE, Washington, DC 
(USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 1, August 19 sessions. 
Order Number DE90010890. Available from NTIS, PC A12/MF A01. 
This paper discusses the permanence of conservation savings 
and projection of savings across a utility service territory. An evalu- 
ation of a high efficiency air conditioner rebate program serves as 
a model for the discussion. The evaluation includes an analysis of 
participant and control group energy use and the estimation of sav- 
ings in the first, second and third years after participation. One 
major objective of program evaluation is the determination of en- 
ergy savings achievable in a geographic area over an extended 
time period. These savings are incremental savings, which do not 
include reductions that would have occurred in the absence of the 
program. incremental savings may remain constant over the life of 
the conservation measure, may increase or may degrade over time. 
This study uses an evaluation of a high efficiency air conditioning 
equipment rebate program as a model for discussing this issue. 
The air conditioner rebate program was originally evaluated in 1985 
with a statistical analysis of billing records for 5,399 participants 
and 4,671 of their neighbors who did not participate in the program. 
Since neighbors are likely to resemble the participants in economic 
and energy use characteristics, we feel that they are the most 
appropriate control group and that their energy usage is represen- 
tative of consumption that would have occurred in absence of the 
program. Tne net change in energy use one year prior to and one 
year after participation between the participant and control groups 
was treated as the measurable impact of a conservation program. 
When the results of these initial evaluations were incorporated into 
the company demand forecast, it was assumed that the savings re- 
main constant over the life of the conservation measure. 2 tabs. 


34634 (CONF-870811-Vol.1, pp. 167-174) SHLM [Standard 
Heat Loss Methodology]: Baseload assumptions and model 
efficiency. Schoch, K. (Pacific Power and Light Co., Portland, OR 
(USA)); Peach, H.G. Argonne National Lab., IL (USA); USDOE 
Bonneville Power Administration, Portland, OR (USA); Illinois Dept. 
of Energy and Natural Resources, Chicago, IL (USA); USDOE, 
Washington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. In Energy conservation program evalua- 
tion: Practical methods, useful results: Proceedings. Volume 1, 
August 19 sessions. Order Number DE90010890. Available from 
NTIS, PC A12/MF A01. 

The Standard Heat Loss Methodology (SHLM) was developed in 
1978 for use in ongoing Pacific Northwest weatherization pro- 
grams. This paper is a critique of this method's savings estimates 
associated with audit recommendations, focusing on understanding 
the energy savings results from the Hood River Conservation 
Project with reference to various base year energy use criteria. 
Analysis shows that estimated savings for the Hood River Conser- 
vation Project were consistently high, but that use of 1977/78 as 
the base year shows observed savings close to those predicted. 
The analysis is based on existing housing stock for each analytic 
year. Savings from the Hood River Conservation Project were 
found to be less than expected given audit estimations from the 
Standard Heat Loss Methodology (SHLM) developed by Pacific 
Power and the Bonneville Power Administration (1983). A compari- 
son of several alternate base years was performed to determine if 
audit estimated savings were in fact accurate if based upon con- 
sumption from an earlier, higher usage year. Homes used for 
comparison were single-family homes which did not use wood heat 
and had not participated in an interim weatherization program. The 
C-factor (an empirically derived modification factor that accounts 
for internal and solar gains) used in SHLM. Oveson, the originator 
of the method, recommended that C-factors be recalculated each 
year to account for changes in consumer behavior and housing 
stock. Since previous work has shown that average electricity use 
has steadily decreased since 1977 (e.g. Schoch et al., 1986), 
SHLM will over predict savings, as some of the predicted savings 
will already have been realized. This report shows that uses base 


year 1977/78, and provides close agreement with the audit esti- 
mated savings, and indicates energy savings attributable to 
non-weatherization causes. 8 refs., 6 tabs. 


34635 (CONF-87081 1—Vol.1, pp. 175-184) PRISM [Princeton 
Scorekeeping Method] - A second look. Wilson, T. (Residential 
Energy Conservation Consulting Group, Fairchild, WI (USA)); 
Belshe, R. Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 1, August 19 sessions. 
Order Number DE90010890. Available from NTIS, PC A12/MF A01. 

As researchers and programs continue to choose methodologies 
for measuring energy savings, comparisons of evaluation systems 
can offer insights to aid in planning future savings studies and 
encourage the review and analysis of results from a broader per- 
spective. To users of the specific methodologies reviewed here, 
this discussion is intended to be a contribution to the continuing 
development and dialogue regarding two commonly used energy 
savings analysis techniques. Over the last half decade, the Prince- 
ton Score keeping Method (PRISM) has proven to be a valuable 
research tool for evaluators of residential energy conservation pro- 
grams. In many instances, it has become the benchmark by which 
success or failure of a particular retrofit program or strategy is 
judged; it has become a model for verifying the accuracy of predic- 
tive energy-use audit programs as well. But how precise is PRISM? 
Is it giving us the optimal level of information we are seeking and 
require for program planning? Does a system based on primary 
fuel use, normalized for annual consumption, adequately reflect the 
energy profile of residential structures? Does the statistical valida- 
tion built into the program address the issues important to 
evaluation users, be they program planners, utility forecasters, or 
research technicians? Using PRISM and a more open, full-year 
normalization process, this study reports on the side-by-side track- 
ing of the energy savings from an intensive weatherization retrofit 
program using as a model a closely-monitored group of 14 houses 
in eastern Minnesota. By comparing the congruence and diver- 
gence of these methodologies, evidence of potential idiosyncrasies 
of the two evaluation systems has been inferred suggesting further 
discussion and investigation. 3 refs., 9 figs., 2 tabs. 


34636 (CONF-870811—Vol.1, pp. 187-195) Public regarding- 
ness in energy conservation attitudes. Sumners, J.A. (Auburn 
Univ., AL (USA)); Heilman, J.G.; O'Toole, L.J. Jr. Argonne National 
Lab., IL (USA); USDOE Bonneville Power Administration, Portland, 
OR (USA); Illinois Dept. of Energy and Natural Resources, 
Chicago, IL (USA); USDOE, Washington, DC (USA). [1987]. From 
Energy conservation program evaluation: practical methods and 
useful results; Chicago, IL (USA); 19-21 Aug 1987. In Energy con- 
servation program evaluation: Practical methods, useful results: 
Proceedings. Volume 1, August 19 sessions. Order Number 
DE90010890. Available from NTIS, PC A12/MF A01. 

Though many studies have explored public attitudes concerning 
energy conservation programs, few have addressed attitudes which 
are specifically political in content. The paper relates the lack of 
such studies to the historical development of western political and 
economic thought, and urges better understanding of political val- 
ues that are relevant to energy conservation policy. The concept of 
public-regardingness helps to define such values. The paper devel- 
ops the concept of public regardingness, and examines state-level 
survey data concerning public regarding attitudes. The findings 
suggest that the political component of public attitudes concerning 
energy conservation is diffuse. The implications of this finding for 
the future of energy policy are suggested. 12 refs., 1 tab. 


34637 (CONF-870811—Vol.1, pp. 196-205) Economic and 
psychological factors in energy conservation and the implica- 
tions for program design. Niemeyer, S.M. (Univ. of Nebraska, 
Lincoln (USA)); Morris, E.W. Argonne National Lab., IL (USA); US- 
DOE Bonneville Power Administration, Portland, OR (USA); Illinois 
Dept. of Energy and Natural Resources, Chicago, IL (USA); US- 
DOE, Washington, DC (USA). [1987]. From Energy conservation 
program evaluation: practical methods and useful results; Chicago, 
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IL (USA); 19-21 Aug 1987. In Energy conservation program evalu- 
ation: Practical methods, useful results: Proceedings. Volume 1, 
August 19 sessions. Order Number DE90010890. Available from 
NTIS, PC A12/MF A01. 

This paper focuses on contributions of a selected number of the 
determinants of the propensity to engage in energy-conserving be- 
havior. The principal findings are that resource constraints act as 
barriers to having an energy efficient dwelling, but that the intent to 
improve the efficiency of that dwelling is constrained by both pre- 
dispositions and resources. The program design implications 
supported by this research suggest that it would be both fruitful to 
attempt to reduce or remove the resource constraints that serve as 
barriers to energy conservation behavior than to attempt to change 
attitudes. The need would be, not only to change attitudes toward 
energy, but to change them sufficiently to overcome the resource 
constraints. The removal of constraints impinging on those who 
already have positive attitudes towards energy conservation mea- 
sures is suggested based on the findings. 18 refs., 2 figs. 


34638 (CONF-870811—Vol.1, pp. 209-217) Evaluation of gas 
heating system retrofit pilot programs in Minnesota and Ken- 
tucky. Berry, L. (Oak Ridge National Lab., TN (USA)); Vineyard, 
T.; Bledsoe, J.; White, D. Argonne National Lab., IL (USA); USDOE 
Bonneville Power Administration, Portland, OR (USA); Illinois Dept. 
of Energy and Natural Resources, Chicago, IL (USA); USDOE, 
Washington, DC (USA). [1987]. DOE Contract AC05-840R21400. 
From Energy conservation program evaluation: practical methods 
and useful results; Chicago, IL (USA); 19-21 Aug 1987. In Energy 
conservation program evaluation: Practical methods, useful results: 
Proceedings. Volume 1, August 19 sessions. Order Number 
DE90010890. Available from NTIS, PC A12/MF A01. 

Gas heating system retrofit pilot programs for low-income house- 
holds were conducted in Minnesota and Kentucky in 1985. These 
programs were aimed at improving the cost effectiveness of low- 
income residential conservation programs by demonstrating and 
encouraging the transfer of gas heating system retrofit technologies 
into existing weatherization assistance programs. To determine the 
fuel savings and cost effectiveness of the four gas heating system 
retrofit types, an experimental design with random assignment to 
treatment and control groups was implemented. The Princeton 
Scorekeeping Method (PRISM) was used to measure fuel savings 
by comparing treatment and control group consumption for the 
year before and the year after the retrofits were installed. Cost ef- 
fectiveness was estimated by calculating the net present value of 
the retrofits. Only one of the retrofit types, heat extractors for warm 
air furnaces, produced statistically significant net fuel savings (8%) 
in both Kentucky and Minnesota. The power gas burner produced 
statistically significant net fuel savings (6%) in Minnesota but not in 
Kentucky. The electric vent damper and electronic ignition produced 
significant net savings (5%) in Minnesota. The thermally actuated 
vent dampers did not produce significant savings in either location. 
Tile heat extractor was not cost effective. The power gas burner 
was cost effective with an average lifetime of ten years or more. 
The electric vent damper and electronic ignition were cost effective 
with an average lifetime of fifteen years or more. The thermally ac- 
tuated vent dampers were not cost effective. 7 refs., 7 tabs. 


34639 (CONF-870811-Vol.1, pp. 218-226) Low cost boller 
efficiency improvements. Proctor, J. (Sun Power Consumer As- 
sociation, Denver, CO (USA)). Argonne National Lab., IL (USA); 
USDOE Bonneville Power Administration, Portland, OR (USA); Illi- 
nois Dept. of Energy and Natural Resources, Chicago, IL (USA); 
USDOE, Washington, DC (USA). [1987]. From Energy conserva- 
tion program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Voiume 1, August 19 sessions. Order Number DE90010890. 
Available from NTIS, PC A12/MF A01. 

In this paper, boiler efficiency work in 46 households is studied. 
Most of the work was done as part of the Colorado Office of En- 
ergy Conservation Weatherization Program. The unit in this study 
are single family residences with natural gas fired boilers. The pro- 
cedures and treatments described can also be applied to propane 
and oil fired units. This paper consists of two sections, the first 
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deals with the technical details of the program including boiler con- 
trols, combustion and distribution efficiency improvements as well 
as essential administrative components of feedback, training and 
control. The second section deals with the evaluation method, re- 
sults and conclusions. The Boiler Program savings exceed the low 
cost furnace efficiency program results. The average annual gas 
heating bill for this group of homes was $786. The Boiler Program 
saves about 13.7% of that, or $107 per year. The average per unit 
cost of the efficiency work (parts, labor, and administration) is 
$198. This results in a payback on the efficiency items of 1.85 
years. 3 refs., 6 figs., 1 tab. 


34640 (CONF-870811-—Vol.1, pp. 227-236) Results of the 
Michigan natural gas furnace retrofit pilot for low-income 
households. Witte, P. (Michigan Public Service Commission, 
Lansing (USA)); Kushler, M.G. Argonne National Lab., IL (USA); 
USDOE Bonneville Power Administration, Portland, OR (USA); Ili- 
nois Dept. of Energy and Natural Resources, Chicago, IL (USA); 
USDOE, Washington, DC (USA). [1987]. From Energy conserva- 
tion program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 1, August 19 sessions. Order Number DE90010890. 
Available from NTIS, PC A12/MF A01. 

This paper presents the results of the Michigan Natural Gas 
Retrofit Pilot for Low-income Households. This pilot study was de- 
signed to test the incorporation of gas furnace retrofits into 
Michigan’s Low-income Home Weatherization Program. Data was 
obtained from several sources:(1) existing records maintained by 
the local weatherization offices; (2) telephone survey information 
from calls made to participating households; and (3) actual utility 
fuel consumption records for the time periods prior to and following 
the program. The findings indicate that none of the furnace retrofit 
options (tune-ups: -3.1%, vent dampers: -.6%, or heat extractors: 
9.3%) resulted in statistically significant fuel savings. In contrast, 
each of three service categories featuring the addition of building 
shell structural weatherization retrofits did produce significant sav- 
ings. Overall, the evidence suggests that none of the gas furnace 
retrofit strategies, by themselves, were particularly effective. Based 
on these findings, caution is advised concerning the incorporation 
of gas furnace retrofits into the state’s weatherization program at 
this time. 6 refs., 3 tabs. 


34641 (CONF-870811—Vol.1, pp. 239-247) Case studies in 
conservation planning and evaluation. Prather, A.G. (Houston 
Lighting and Power Co., TX (USA)); Clingerman, R.J. Argonne Na- 
tional Lab., IL (USA); USDOE Bonneville Power Administration, 
Portland, OR (USA); Illinois Dept. of Energy and Natural Re- 
sources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 1, August 19 sessions. Order Num- 
ber DE90010890. Available from NTIS, PC A12/MF A01. 

Case studies are an important part of conservation planning and 
evaluation. Engineering estimates, the methodology most fre- 
quently used by planners and evaluators, are developed and 
verified through case studies. Among the available techniques, 
case study methodology best allows the researcher to study the 
effect of various operating conditions and to obtain answers to spe- 
cific questions. In addition, case studies can be a very effective 
conservation marketing tool. A performance evaluation of a com- 
mercial heat pump water heater system installed at an elementary 
school will be used to illustrate the value of case studies in conser- 
vation planning and evaluation. The case study was carried out in 
cooperation with school district energy conservation personnel who 
wished to find a low-cost way of providing air conditioning to 
school kitchens. The heat pump water heater system was installed 
to serve as a preheater for an existing gas water heating system; 
the evaporator was mounted to the kitchen ceiling and the heat re- 
sulting from cooking and cleaning was drawn out of the work area 
and stored in the water preheating system. The paper describes 
the monitoring procedure, evaluation results, and problems 
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encountered with data collection and management. The paper con- 
cludes with a discussion of the applications of this case study to all 
parties to the project. 2 figs., 2 tabs. 


34642 (CONF-87081 1—-Vol.1, pp. 248-257) Using national en- 
ergy consumption surveys: Trends in U.S. commercial 
buildings. Goldberg, M.L. (Energy Information Administration, 
Washington, DC (USA)). Argonne National Lab., IL (USA); USDOE 
Bonneville Power Administration, Portland, OR (USA); Illinois Dept. 
of Energy and Natural Resources, Chicago, IL (USA); USDOE, 
Washington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. In Energy conservation program evalua- 
tion: Practical methods, useful results: Proceedings. Volume 1, 
August 19 sessions. Order Number DE90010890. Available from 
NTIS, PC A12/MF A01. 

The Department of Energy collects data on energy consumption 
in commercial buildings using a complex national survey. Issues of 
data quality and statistical methodology appropriate to the analysis 
of survey data of this type are addressed, in the context of an 
analysis of changing energy consumption patterns between the two 
survey years 1979 and 1983. Electricity, natural gas, and fuel oil 
are examined both individually and in combination. The present 
analysis is the first detailed examination of the changes between 
the two completed survey periods. The results shows higher rates 
of electricity consumption by newly constructed buildings compared 
with existing buildings, and substantial declines in fuel oil consump- 
tion across a wide variety of building types. 4 refs., 1 figs., 3 tabs. 


34643 (CONF-870811-—Vol.1, pp. 258-268) Net savings from 
@ rebate program for commercial and industrial customers. 
Train, K.E. (Univ. of California, Berkeley (USA)). Argonne National 
Lab., IL (USA); USDOE Bonneville Power Administration, Portland, 
OR (USA); Illinois Dept. of Energy and Natural Resources, 
Chicago, IL (USA); USDOE, Washington, DC (USA). [1987]. From 
Energy conservation program evaluation: practical methods and 
useful results; Chicago, IL (USA); 19-21 Aug 1987. In Energy con- 
servation program evaluation: Practical methods, useful results: 
Proceedings. Volume 1, August 19 sessions. Order Number 
DE90010890. Available from NTIS, PC A12/MF A01. 

Numerous state and regional regulatory agencies have man- 
dated conservation programs that offer rebates to commercial 
enterprises for the installation of energy-saving devices. This paper 
estimates the impact of rebates on the probability of installing a de- 
vice, and the resultant energy saving. Over a range of energy 
costs and rates of return on devices, we compare the benefits of a 
rebate program, calculated as the value of the energy savings that 
are attributable to the program, to the costs of the program and de- 
vices. 12 refs., 3 tabs. 


34644 (CONF-870811—Vol.2, pp. 63-72) A cost effective 
technique for determining by-measure conservation savings: 
Several cold nights may be enough. Kinney, L.F. (Synertech 
Systems Corp., Syracuse, NY (USA)); Ucar, M. Argonne National 
Lab., IL (USA); USDOE Bonneville Power Administration, Portland, 
OR (USA); Illinois Dept. of Energy and Natural Resources, 
Chicago, IL (USA); USDOE, Washington, DC (USA). [1987]. From 
Energy conservation program evaluation: practical methods and 
useful results; Chicago, IL (USA); 19-21 Aug 1987. In Energy con- 
servation program evaluation: Practical methods, useful results: 
Proceedings. Volume 2, August 20 and 21 sessions. Order Num- 
ber DE90010891. Available from NTIS, PC A21/MF A01. 

A group of methods are described which showed promise for be- 
ing able to adequately characterize the energy consumption 
characteristics of a dwelling in as short a time as 48 hours using 
field equipment costing less than $4,000. This opens the possibility 
for achieving near real-time estimates of the savings achieved 
individual conservation retrofits. Accordingly, assessing the imple- 
mentation on a dwelling of, say, three conservation measures 
(such as air sealing, side-wall insulation, and furnace retrofit) and 
evaluating their incremental savings-to-cost ratios may be achiev- 
able in a single working week. Other applications of the method 
include energy performance labeling and quality control in new 
construction; performance based verification of code compliance; 
and measurement-based condition of energy performance for both 
new and retrofit structures. Field work with a range of housing 
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stock needs to be accomplished both to quantify errors in esti- 
mates and to standardize data gathering and processing protocols. 
15 refs., 3 figs. 


34645 (CONF-870811—Vol.2, pp. 73-83) Timely evaluations: 
A discussion of methods used by the Massachusetts Audubon 
Society to evaluate fuel savings in under one year. Nadel, S. 
(Massachusetts Audubon Society, Lincoln (USA)). Argonne Na- 
tional Lab., IL (USA); USDOE Bonneville Power Administration, 
Portland, OR (USA); Illinois Dept. of Energy and Natural Re- 
sources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 21 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 

A major problem facing energy conservation program evaluators 
is obtaining fuel savings results promptly, so they can be used to 
change energy conservation programs in the timely manner. To 
address this problem, the Massachusetts Audubon Society has de- 
veloped and tested a fuel savings evaluation method called the 
MAS Method which makes use of direct meter measurements of oil 
and gas consumption and on-site indoor/outdoor temperature dif- 
ferences. Weekly energy consumption and temperature data is 
recorded for 4-8 weeks before, and 4-8 weeks after weatherization. 
This data is analyzed using an analysis of variance statistical pro- 
cedure. Results can be available as soon as two months after the 
weatherization work is completed — in plenty of time to influence 
program design for the following heating season. In this study, 
results from the MAS Method are compared to results from a full- 
year PRISM (Princeton Scorekeeping Method) analysis on the 
same homes and to results from other studies on similar weather- 
ization measures. Both of these comparisons show close 
agreement between results from the MAS Method and results from 
the other evaluation methods. The PRISM analysis also shows that 
obtaining adequate oil consumption data on homes occupied by 
low-income households can be a difficult, if not impossible task. 
Variations on the MAS Method and several short-term variations on 
the PRISM method are also analyzed. 6 refs., 1 tab. 


34646 (CONF-870811—Vol.2, pp. 84-91) Thermal perfor- 
mance and night setback. Stenlund, L. (Univ. of Umea (Sweden)). 
Argonne National Lab., IL (USA); USDOE Bonneville Power Admin- 
istration, Portland, OR (USA); Illinois Dept. of Energy and Natural 
Resources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 21 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 

This study is experimentally inclined, with a high target precision 
for performance measurement. A comprehensive program of mea- 
surements was carried out in a two-story building, having a 
massive structure and dating from 1970. Measurements were 
made continuously during the heating season from a total of about 
70 points. Readings were taken every 30 seconds, and the mean 
values stored in a computer every 15 minutes. Investigation of the 
static heat requirement with and without night setback indicate a 
considerable potential annual saving of heating energy, amounting 
to a maximum of 13%, provided that the building is heated in ac- 
cordance with a prescribed strategy. A comfort indoor temperature 
has also been determined, being the temperature above which the 
occupants of the building consume excessive heating energy. 7 
refs., 4 figs., 1 tab. 


34647 (CONF-870811—Vol.2, pp. 105-115) A commercial 
building monitoring protocol: Implications for commercial sec- 
tor program evaluations. Mazzucchi, R.P. (Pacific Northwest 
Lab., Richland, WA (USA)). Argonne National Lab., IL (USA); US- 
DOE Bonneville Power Administration, Portland, OR (USA); Illinois 
Dept. of Energy and Natural Resources, Chicago, IL (USA); US- 
DOE, Washington, DC (USA). [1987]. From Energy conservation 
program evaluation: practical methods and useful results; Chicago, 
IL (USA); 19-21 Aug 1987. In Energy conservation program evalu- 
ation: Practical methods, useful results: Proceedings. Volume 2, 





August 20 and 21 sessions. Order Number DE90010891. Avail- 
able from NTIS, PC A21/MF A01. 

A method to systematically measure and analyze the end-use 
energy consumption of commercial buildings is summarized. To fa- 
cilitate analysis at various levels, detailed protocols for sample 
design, measurement plan development, and building characteris- 
tics data collection were developed for a large scale end-use 
measurement program. The analysis levels include examinations of 
building sectors, individual buildings, tenants, and building use 
zones. The key to this capability lies in hierarchical measurement 
methods and application of an organized taxonomy. Data for an 
example building is presented to illustrate the data and the stan- 
dard reports which are generated. Implications of this monitoring 
protocol for energy conservation and load management program 
evaluations are discussed. 5 refs., 4 figs., 5 tabs. 


34648 (CONF-87081 1—Vol.2, pp. 117-125) Comparison con- 
cepts for analysis of metered energy use in commercial 
buildings. MacDonald, M. (Oak Ridge National Lab., TN (USA)); 
Akbari, H. Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. DOE Contract AC05-840R21400 ;AC03- 
76SF00098. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 2, August 20 and 21 
sessions. Order Number DE90010891. Available from NTIS, PC 
A21/MF A01. 

An approach is presented for comparing commercial buildings 
when analyzing the energy performance of different buildings. The 
approach is in the conceptual stage, and research is needed to un- 
derstand its potential benefits and uses. The approach includes 3 
levels of characteristics information for buildings. Level 1 is the 
physical characteristics related to the building scheduling for occu- 
pancy and temperature, the energy systems in the building, and 
the envelope. Level 2 includes the addition of the monthly power 
densities for the total of all fuels to the level 1 data, which provides 
additional definition of building energy performance. Level 3 in- 
cludes the addition of hourly power profiles for different day types 
(e.g., working and nonworking) to the level 2 data to provide addi- 
tional detail. Research projects are needed to determine what level 
of detail is necessary for different types of analyses. The study of 
commercial buildings using this type of information offers an 
interesting and hopefully useful method for gaining a better under- 
standing of the potential for and the application of energy efficiency 
improvements in the commercial sector. 2 figs., 1 tab. 


34649 (CONF-870811-—Vol.2, pp. 126-131) Energy conserva- 
tion in commercial buildings: Lessons learned from the BPA 
purchase of energy savings program. Peters, J.S.; Broillet, R.; 
Gustafson, G.C. Argonne National Lab., IL (USA); USDOE Bon- 
neville Power Administration, Portland, OR (USA); Illinois Dept. of 
Energy and Natural Resources, Chicago, IL (USA); USDOE, Wash- 
ington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. In Energy conservation program evalua- 
tion: Practical methods, useful results: Proceedings. Volume 2, 
August 20 and 21 sessions. Order Number DE90010891. Avail- 
able from NTIS, PC A21/MF A01. 

In 1984 the Bonneville Power Administration (BPA) implemented 
a new conservation program in the commercial sector. This pro- 
gram, the Purchase of Energy Savings (PES), enables private 
entrepreneurs to market conservation services to owners of com- 
mercial buildings. In 1986 BPA completed the initial phase, the 
PES Field Test, and began the PES Pilot Program, which will con- 
clude at the end of 1987. 1 ref., 1 tab. 


34650 (CONF-870811—Vol.2, pp. 135-143) NYSEG’s [New 
York State Electric and Gas Corporation] Power Pincher Pro- 
gram: A test marketing approach to promoting high efficiency 
appliances. Kreitler, V.L. (Synergic Resources Corp., Bala Cyn- 
wyd, PA (USA)); Tobin, A.E. Argonne National Lab., IL (USA); 
USDOE Bonneville Power Administration, Portland, OR (USA); Illi- 
nois Dept. of Energy and Natural Resources, Chicago, IL (USA); 
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USDOE, Washington, DC (USA). [1987]. From Energy conserva- 
tion program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 2, August 20 and 21 sessions. Order Number 
DE90010891. Available from NTIS, PC A21/MF A01. 

In August of 1985, New York State Electric and Gas Corporation 
(NYSEG) initiated a one year pilot program known as the Power 
Pincher High Efficiency Refrigerator Program. This pilot was con- 
ducted as a test marketing effort which compared the effectiveness 
of information and advertising alone with that of rebate incentives 
for the promotion of high efficiency refrigerators. Information gath- 
ered through this project has been used to assess the value of 
offering a full-scale promotional program and to specify desirable 
refinements to program design. This paper discusses those 
elements of this research project which are most relevant to mar- 
keting both high efficiency appliances and programs which promote 
these appliances. The objectives of the Power Pincher Program 
included the following: evaluate the effectiveness of a utility- 
sponsored program of information and advertising in promoting 
high efficiency refrigerators, compare the effectiveness of two 
rebate levels ($35 and $50) in promoting efficient units, and char- 
acterized the people who participated in the program with those 
who did not participate. The market research conducted through 
NYSEG's Power Pincher Program has yielded a wealth of informa- 
tion useful for selecting marketing strategies for high efficiency 
refrigerator programs. The data demonstrate that utility programs 
can in fact influence consumer buying patterns when modest 
rebates are made available. A key element influencing overall pro- 
gram success is gaining the cooperation of local appliance 
salespeople. Dealer support can be gained by offering customer 
rebates as well as promotional aids. Future marketing efforts tar- 
geting high efficiency refrigerators should incorporate both these 
elements into the design of a full-scale program. 1 fig. 


34651 (CONF-870811—Vol.2, pp. 144-153) Cold facts. Hot 
ideas. Evaluation of an appliance efficiency promotion cam- 
paign. Riewer, S. (Bonneville Power Administration, Portland, OR 
(USA)). Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 2, August 20 and 21 
sessions. Order Number DE90010891. Available from NTIS, PC 
A21/MF A01. 

The Bonneville Power Administration implemented the Cold 
Facts. Hot Ideas campaign in 1986 to determine if the market 
share of energy efficient refrigerators and freezers could be in- 
creased in a cost-effective manner through promotional activities. 
The program targets retailers through promotional materials and in- 
direct education, and customers through newspaper and television 
advertisements, utility bill inserts, and a brochure about energy- 
efficient models. Through the use of control groups, baseline and 
follow-up appliance showroom inventories, a retailer telephone sur- 
vey, baseline and follow-up consumer surveys, and a Mystery 
Shopper survey, Bonneville hoped to determine the market pene- 
tration and measure the increase in awareness of the consumers 
of the Pacific Northwest. This paper presents the evaluation 
methodology for these efforts. 3 refs., 3 tabs. 


34652 (CONF-87081 1—Vol.2, pp. 154-163) WP and L’s (Wis- 
consin Power and Light’s) Great Refrigerator Rebate program. 
An energy analysis. McKellar, B.J. (Wisconsin Power and Light, 
Madison (USA)); Rosenblum, S.H. Argonne National Lab., IL 
(USA); USDOE Bonneville Power Administration, Portland, OR 
(USA); Illinois Dept. of Energy and Natural Resources, Chicago, IL 
(USA); USDOE, Washington, DC (USA). [1987]. From Energy con- 
servation program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 2, August 20 and 21 sessions. Order Number 
DE90010891. Available from NTIS, PC A21/MF A01. 
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Wisconsin Power and Light's (WP&L’s) Great Refrigerator Re- 
bate Program provided cash rebates to residential retail electric 
customers purchasing energy efficient refrigerators (annual usage 
of 66 kWh/cubic foot or less). The program was offered in three of 
WP&L's 14 districts from May through December of 1985. An en- 
ergy analysis of the program was developed and completed. 
Program participants in each of the three districts were screened to 
create an experimental group with known demographic characteris- 
tics. Control groups for each district were constructed and matched 
to the experimental group using three demographic variables. Aver- 
age annual electricity consumption for the experimental group was 
compared to the control to evaluate decreases in energy consump- 
tion. There was a significant decline in energy consumption for the 
program participants as compared to the control. Reductions in an- 
nual usage vary among districts ranging from 2 to 8 percent per 
year. 5 refs., 2 figs., 2 tabs. 


34653 (CONF-870811—Vol.2, pp. 169-178) The changing 
context of conservation program evaluation. Crane, C.M. (Pa- 
cific Gas and Electric Co., San Francisco, CA (USA)). Argonne 
National Lab., IL (USA); USDOE Bonneville Power Administration, 
Portland, OR (USA); Illinois Dept. of Energy and Natural Re- 
sources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 21 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 

The method by which conservation programs are evaluated is 
changing. In California, these programs were traditionally evaluated 
through a series of cost-effectiveness tests. Developments in the 
cost and competitive environments have led to modifications in util- 
ity and regulatory treatment: new tests have been implemented at 
a time when it is increasingly more difficult to design demand-side 
programs which pass. However, the effects of the movement to- 
ward least-cost integrated resource planning will be greater. 
Demand-side resources will no longer be designed and evaluated 
in isolation from supply-side resources; they will now be evaluated 
on an equal basis with other forms of supply. However, the 
methodology to perform this type of integrated resource planning is 
still under development. There is concern that the new methodol- 
ogy will be developed without adequate regard or accommodation 
for the intrinsic differences between demand- and supply-side re- 
sources. Conservation and load management programs offer 
unique benefits, in particular, in the areas of reliability and equity 
which should be recognized. 4 refs. 


34654 (CONF-870811-—Vol.2, pp. 179-188) Evaluating utility 
conservation programs in power pool environments. Molodetz, 
S.C. (Niagara Mohawk Power Corp., Syracuse, NY (USA)); Flaim, 
T.A.; Hughes, J.P.; Bubb, S.R. Argonne National Lab., IL (USA); 
USDOE Bonneville Power Administration, Portland, OR (USA); Illi- 
nois Dept. of Energy and Natural Resources, Chicago, IL (USA); 
USDOE, Washington, DC (USA). [1987]. From Energy conserva- 
tion program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 2, August 20 and 217 sessions. Order Number 
DE90010891. Available from NTIS, PC A21/MF A01. 

Most investor-owned electric utilities buy, sell, or wheel power to 
other utilities either bilaterally or through a power pool agreement. 
Where these transactions are significant in size and occurrence, a 
company’s short- and long-run marginal costs can be affected sub- 
stantially by the generation and transmission costs of other 
companies in the pool. This interaction complicates the evaluation 
of conservation programs because the programs impact not only 
customers of the host utility but also customers of other utilities in 
the power pool. The Niagara Mohawk Power Corporation has 
funded the redevelopment of the Electric Power Research Institute’s 
Load Management Strategy Testing Model (LMSTM) so that multi- 
company power transactions can be simulated accurately in the 
evaluation of demand-side options such as conservation programs. 
This paper describes multi-company LMSTM and demonstrates its 
capabilities through case study results. 8 refs., 6 figs. 
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34655 (CONF-870811—Vol.2, pp. 191-201) An evaluation of 
the performance of model conservation standards homes us- 
ing metered data to adjust scorekeeping results. Bronfman, 
B.H. (International Energy Associates Ltd., Portland, OR (USA)); 
Horowitz, M.J.; Lerman, D.I. Argonne National Lab., IL (USA); US- 
DOE Bonneville Power Administration, Portland, OR (USA); Illinois 
Dept. of Energy and Natural Resources, Chicago, IL (USA); US- 
DOE, Washington, DC (USA). [1987]. From Energy conservation 
program evaluation: practical methods and useful results; Chicago, 
IL (USA); 19-21 Aug 1987. In Energy conservation program evalu- 
ation: Practical methods, useful results: Proceedings. Volume 2, 
August 20 and 21 sessions. Order Number DE90010891. Avail- 
able from NTIS, PC A21/MF A01. 

Under the sponsorship of the Bonneville Power Administration 
(BPA) and with the cooperation of the Tacoma City Energy Office, 
IEAL undertook an evaluation of the Model Conservation Stan- 
dards (MCS) Early Adopter Program beginning in 1984 and ending 
in 1986. The Model Conservation Standards, adopted by the 
Northwest Power Planning Council (1983), are designed to reduce 
electricity consumption in residential and commercial new construc- 
tion and remodeled structures, and were initially scheduled to be 
implemented on a region wide level on January 1, 1986. In 
November 1983, the Tacoma City Council voted to become the first 
political jurisdiction in the Northwest to adopt the MCS, which took 
effect in Tacoma on June 1, 1984. MCS compliance was to be re- 
quired as a condition for electric space-conditioning service. 
Through changes in the City building code and in the plan review 
and inspection process, only those plans meeting the MCS for insu- 
lation, infiltration, glazing, and in the case of commercial buildings, 
lighting and HVAC, would be approved. An augmented inspection 
process would ensure compliance with the Model Conservation 
Standards. In May 1984, just prior to the start of MCS enforcement 
within the city, the City Council directed its municipal electric utility, 
Tacoma City Light (TCL), to enforce the Model Conservation Stan- 
dards in those portions of its service area outside the Tacoma city 
limits in Pierce County. Enforcement there would be secured by re- 
quiring MCS compliance before electric service hookup. Builders 
were able to satisfy the MCS requirements through one of three 
different approaches described in Appendix J of the Northwest 
Plan (Northwest Power Planning Council 1983). 12 refs., 2 tabs. 


34656 (CONF-870811—Vol.2, pp. 202-211) Evaluation of the 
implementation of home energy rating systems. Vine, E. 
(Lawrence Berkeley Lab., CA (USA)); Barnes, B.K.; Ritschard, R. 
Argonne National Lab., IL (USA); USDOE Bonneville Power Ad- 
ministration, Portland, OR (USA); Illinois Dept. of Energy and 
Natural Resources, Chicago, IL (USA); USDOE, Washington, DC 
(USA). [1987]. DOE Contract AC03-76SF00098. From Energy con- 
servation program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 2, August 20 and 21 sessions. Order Number 
DE90010891. Available from NTIS, PC A21/MF A01. 

We evaluate the implementation of home energy rating and la- 
belling programs (HERS) that are being conducted around the 
country. We examine the nature of different implementation prob- 
lems and the kinds of strategies that have been used to deal with 
them to ensure the effective penetration of HERS to 11 HERS 
users. We use a model of the implementation process that as- 
sumes implementation is strongly influenced by the local context, 
involves two-way communication, and assumes little commonalty of 
purpose among participants, saving a consensus on reaching 
some sort of decision. 3 refs., 2 tabs. 


34657 (CONF-870811-Vol.2, pp. 215-225) Bonneville Power 
Administration Energy Edge. Benner, N. (Portland Energy Con- 
servation, Inc., OR (USA)); Cody, B.; Harding, J. Argonne National 
Lab., IL (USA); USDOE Bonneville Power Administration, Portland, 
OR (USA); Illinois Dept. of Energy and Natural Resources, 
Chicago, IL (USA); USDOE, Washington, DC (USA). [1987]. From 
Energy conservation program evaluation: practical methods and 
useful results; Chicago, IL (USA); 19-21 Aug 1987. In Energy con- 
servation program evaluation: Practical methods, useful results: 
Proceedings. Volume 2, August 20 and 21 sessions. Order Num- 
ber DE90010891. Available from NTIS, PC A21/MF A01. 





The Bonneville Power Administration (Bonneville) initiated the 
Energy Edge project to develop the expertise necessary to imple- 
ment full-scale conservation when the region’s current power 
surplus becomes a power shortfall. Energy Edge offers incentives 
for the design and construction of commercial buildings which must 
be 30% more energy efficient than the same building built to Model 
Conservation Standards (MCS), developed by the Northwest 
Power Planning Council. Bonneville contracted with the American 
Consulting Engineers Council/Research and Management Founda- 
tion (ACEC/RMF) to conduct the process evaluation, which will 
determine the degree to which Energy Edge has achieved its aims. 
The evaluation team includes a cognitive anthropologist, an urban 
studies professional field worker, and two engineers. In-depth inter- 
views utilizing forced choices open-frame and open-ended 
questions were conducted. Design team meetings were observed 
and analyzed. Analysis methods include content and other ethno- 
graphic analyses of verbatim and observational data, Chi-square 
and other nonparametric analyses of rating scales and certain other 
observational data, and correctional analyses of certain forced 
choice and cost data. The paper discusses the research methodol- 
ogy, including how sponsoring organizations contributed to the 
evaluation process and interacted with the evaluation team. Prelim- 
inary results indicate that buildings are being designed and built to 
.7 MCS, primarily with replicable off-the-shelf technologies. 2 tabs. 


34658 (CONF-870811—Vol.2, pp. 226-235) Singing the 
praises of process evaluations. Brandis, P. (Bonneville Power 
Administration, Portland, OR (USA)); Riewer, S. Argonne National 
Lab., IL (USA); USDOE Bonneville Power Administration, Portland, 
OR (USA); Illinois Dept. of Energy and Natural Resources, 
Chicago, IL (USA); USDOE, Washington, DC (USA). [1987]. From 
Energy conservation program evaluation: practical methods and 
useful results; Chicago, IL (USA); 19-21 Aug 1987. In Energy con- 
servation program evaluation: Practical methods, useful results: 
Proceedings. Volume 2, August 20 and 21 sessions. Order Num- 
ber DE90010891. Available from NTIS, PC A21/MF A01. 

The Bonneville Power Administration has been operating conser- 
vation programs region wide since 1980. Our five years of 
designing and implementing evaluations has taught us that one of 
the most useful tools for producing comprehensive and timely re- 
sults is the process evaluation. This paper presents the elements 
of a process evaluation. It discusses the uses of process evalua- 
tions as management tools and it provides examples of their 
usefulness for Bonneville programs. 11 refs. 


34659 (CONF-87081 1—Vol.2, pp. 239-248) Organizational de- 
cision making and energy conservation investments. Goitein, 
B. (Bradiey Univ., Peoria, IL (USA)). Argonne National Lab., IL 
{USA); USDOE Bonneville Power Administration, Portland, OR 
(USA); Illinois Dept. of Energy and Natural Resources, Chicago, IL 
(USA); USDOE, Washington, DC (USA). [1987]. From Energy con- 
servation program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 2, August 20 and 21 sessions. Order Number 
DE90010891. Available from NTIS, PC A21/MF A01. 

Organizational decision making practices may lead firms to inap- 
propriate levels of investment in energy efficiency, even from a 
self-interested perspective. Modern approaches to organizational 
decision making, such as the garbage can model, describe the re- 
alities of organizational decision making, in contrast to the simple 
unitary rational actor model's predictions, and clarify the findings of 
an evaluation of an energy audit program for organizations. Sensi- 
tivity to organizational realities by program designers will increase 
the likelihood of achieving desired levels of energy efficiency from 
organizations. 3 refs. 


34660 (CONF-870811—Vol.2, pp. 249-258) Electricity conser- 
vation in apartment bulldings: The Seattle City Light 
Multifamily R and D Projects. Newcomb, T.M. (Seattle City Light, 
WA (USA)); Sumi, D.H. Argonne National Lab., IL (USA); USDOE 
Bonneville Power Administration, Portland, OR (USA); Illinois Dept. 
of Energy and Natural Resources, Chicago, IL (USA); USDOE, 
Washington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
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(USA); 19-21 Aug 1987. In Energy conservation program evaiua- 
tion: Practical methods, useful results: Proceedings. Volume 2, 
August 20 and 21 sessions. Order Number DE90010891. Avail- 
able from NTIS, PC A21/MF A01. 

During the winter of 1985-86, Seattle City Light and apartment 
building owners jointly financed electricity conservation measures 
(ECM) in a dozen electrically heated, low-rise apartment buildings. 
The research design used to assess electricity savings included a 
nonequivalent control group of seven apartment buildings, and 
weekly meter data were recorded for the 296 separate meters in 
all 19 buildings before, during, and after retrofit. The ECMs in- 
cluded building shell measures, shower heads, and heat pumps for 
central electric water heaters (three buildings). There was a wide 
range in total retrofit costs per building. The average cost per 
square foot excluding a few expensive measures was $1.51. The 
best estimate of electricity savings, taking control group consump- 
tion changes into account, is 8 percent of preretrofit use. An 
analysis of savings of individual buildings using both multiple re- 
gression and ARIMA time series methods found a wide range from 
approximately 25 percent to zero. Both methods showed that build- 
ings with fewer than 10 units often saved little or no electricity. The 
level of savings in individual buildings did not appear to be related 
to the number of different measures installed in each. The techni- 
cal conservation potential for the City Light low-rise subsector is 


‘ roughly six average megawatts. 2 refs., 1 figs., 5 tabs. 


34661 (CONF-870811-—Vol.2, pp. 273-280) Sales of commer- 
cial window treatment Fowler, H. (Sacramento 
Municipal Utility District, Sacramento, CA (USA)). Argonne National 
Lab., IL (USA); USDOE Bonneville Power Administration, Portiand, 
OR (USA); Illinois Dept. of Energy and Natural Resources, 
Chicago, IL (USA); USDOE, Washington, DC (USA). [1987]. From 
Energy conservation program evaluation: practical methods and 
useful results; Chicago, IL (USA); 19-21 Aug 1987. In Energy con- 
servation program evaluation: Practical methods, useful results: 
Proceedings. Volume 2, August 20 and 21 sessions. Order Num- 
ber DE90010891. Available from NTIS, PC A21/MF A01. 
Increasingly, over the past ten years, market research has taken 
its place alongside load research as an indispensable tool in mea- 
suring, evaluating, and promoting energy conservation. A 
deal of research has explored the preferences and habits of the 
residential sector, and the way homeowners have responded to 
energy conservation and load management programs. However, 
commercial, industrial, and agricultural consumers have not had as 
much attention. As in the residential sector, energy conservation 
measures have to be both attractive and cost-effective for commer- 
cial/industrial business, but what are the definitions and parameters 
of these measures for business? That induces business managers 
to invest in energy conservation measures and practices? What 
best demonstrates cost-effectiveness to business managers and 
building owners? This paper reports on a two-year experiment to 
answer these questions in the Sacramento area using a variety of 
specific products. The Sacramento Municipal Utility District serves 
over 300,000 customers in and around Sacramento County, Cali- 
fornia. The average daytime temperature from June through 
September is 86°F and there are usually twelve days with temper- 
atures over 100°F during the summer. This climate provides a 
good market for swimming pools, air conditioning, patio covers, 
and a wide variety of window shading treatments. In promoting en- 
ergy conservation, and in particular encouraging customers to shift 
electrical usage from peak demand times (hot summer afternoons) 
to other times of the day, the Sacramento Municipal Utility District 
has successfully promoted sales of shade screens and window film 
to residential customers. 


34662 (CONF-870811-Vol.2, pp. 283-294) Evaluation de- 
sign: Factors in the organization of evaluation as an 
extension of the theory of evaluation design. Peach, G. (Pacific 
Power and Light, Portland, OR (USA)); Hirst, E. Argonne National 
Lab., IL (USA); USDOE Bonneville Power Administration, Portland, 
OR (USA); Illinois Dept. of Energy and Natural Resources, 
Chicago, IL (USA); USDOE, Washington, DC (USA). [1987]. From 
Energy conservation program evaluation: practical methods and 
useful results; Chicago, IL (USA); 19-21 Aug 1987. In Energy con- 
servation program evaluation: Practical methods, useful results: 
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Proceedings. Volume 2, August 20 and 21 sessions. Order Num- 
ber DE90010891. Available from NTIS, PC A21/MF A01. 

This paper calls attention to the importance of a technical focus 
on organizational factors in evaluation design. Such a focus can 
improve the degree of validity and degree of usefulness of evalua- 
tion results. The Hood River Conservation Project (Project) third 
experiment was a test of the reasonable upper limits of a residen- 
tial retrofit program, given current knowledge of residential 
weatherization materials and techniques and subject to a regional 
cost-effectiveness criterion. From the beginning, the project was 
multi-organizational and was premised on the mutual cooperation 
of many of the primary participants in energy planning in the Pa- 
cific Northwest region. The Project was proposed by the Natural 
Resources Defense Council, funded by the Bonneville Power Ad- 
ministration, and operated by Pacific Power & Light (Pacific) in 
Hood River, Oregon with the cooperation and support of the Hood 
River Electric Cooperative, the Pacific Northwest Utilities Confer- 
ence Committee, the Northwest Public Power Association, and the 
active participation at various stages of other organizations includ- 
ing the Solar Energy Association of Oregon and the Electric Power 
Research Institute. The Project was a five year effort and cost $20 
million. The official Project had two basic areas. The first 
experiment was to retrofit homes. This was an experiment in ad- 
ministration, logistics, field organization, retrofit, and community 
participation designed to test ability to deliver service on a tight 
time line. The second experiment was made up of research and 
supporting data collection in more than sixteen areas of evaluation 
and applied research. But guiding and uniting effort in these two 
areas of endeavor was a third experiment in which, through cre- 
ative use of theory and proceeding by trial and error, we evolved 
an organizationally intelligent working model for applied research 
which we believe is generally applicable. 16 refs. 


34663 (CONF-870811—Vol.2, pp. 320-329) The application of 
efficiency analysis to conservation program evaluation. 
Wirtshafter, R.M. (Univ. of Pennsylvania, Philadelphia (USA)); Bax- 
ter, L.W. Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 2, August 20 and 21 
sessions. Order Number DE90010891. Available from NTIS, PC 
A21/MF A01. 

Energy conservation evaluations have predominantly relied upon 
determining the amount of energy savings resulting from conserva- 
tion programs. The paper describes an alternative measure of 
program effectiveness, household service efficiency analysis. The 
efficiency analysis compares the effectiveness with which house- 
holds use energy and other inputs to produce household services. 
Our results for a national household survey indicate that differ- 
ences emerge in the household characteristics related to efficiency 
and the level of energy use. 5 refs., 2 tabs. 


34664 


(CONF-870811—Vol.2, pp. 337-346) Integrating analyt- 
ical tactics into New York State’s Weatherization assistance 


program: Project findings. Kinney, L.F. (Synertech Systems 
Corp., Syracuse, NY (USA)); Morine, J.A.; Klein, G.A.; Karins, N.H. 
Argonne National Lab., IL (USA); USDOE Bonneville Power Admin- 
istration, Portland, OR (USA); Illinois Dept. of Energy and Natural 
Resources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 21 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 
Four weatherization operations in Upstate New York employed 
blower doors and other analytical tools to weatherize approximately 
100 dwellings. Two agencies employed their own crews; one used 
subcontractors to supply all labor; the fourth used a two-person 
crew to perform auditing and major air sealing work while subcon- 
tracting insulation work. An overall project savings of 22 percent 
was achieved, a number derived from data from elapsed time me- 
ters installed on clients’ furnaces in conjunction with local weather 
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information. Closure, as measured in improvement in air changes 
per hour at 50 Pascals, averaged 29 percent. One crew-based 
operation achieved 27 percent savings, the other 17. The subcon- 
tractor crews were at 20 and 21 percent. 1 ref., 2 figs., 3 tabs. 


34665 (CONF-870811-Vol.2, pp. 347-356) Four years of 
utilization-focused evaluation in the Michigan low-income 
weatherization program or everything you always wanted to 
known about weatherization (...and we're glad they asked). 
Kushler, M.G. (Michigan Public Service Commission, Lansing 
(USA)); Witte, P. Argonne National Lab., IL (USA); USDOE Bon- 
neville Power Administration, Portland, OR (USA); Illinois Dept. of 
Energy and Natural Resources, Chicago, IL (USA); USDOE, Wash- 
ington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. In Energy conservation program evalua- 
tion: Practical methods, useful results: ings. Volume 2, August 20 
and 21 sessions. Order Number DE90010891. Available from 
NTIS, PC A21/MF A01. 

This paper presents the results of a longitudinal four-year series 
of evaluations and pilot studies conducted for the low-income 
Home Weatherization Assistance Program (WAP) in Michigan. The 
intent of the paper is two-fold: (1) to very briefly summarize the 
various quantitative results of these studies, and, more importantly, 
(2) to discuss how these evaluations and the information they pro- 
duced have been used by program management, on a systematic 
and ongoing basis, to revise and improve weatherization services 
in Michigan. The studies to be reviewed incorporate a wide assort- 
ment of methodological approaches, ranging from true experiments 
to quasi-experiments to computer simulation to a process evalua- 
tion. By necessity, the coverage devoted to each individual study 
will be brief. The intent will be to present the highlight results and 
then provide a mechanism for persons to obtain copies of the origi- 
nal reports if they have further interest. More importantly, the goal 
of the paper will be to emphasize the implications of these studies 
for both evaluators and program managers, particularly in terms of 
the (research—>information—>policy change—>research) feed- 
back loop that has been successfully established in the Michigan 
Weatherization Program. 17 refs., 1 tab. 


34666 § (CONF-870811-Vol.2, pp. 359-368) Chicago’s res 
dential energy conservation loan fund: A _ preliminary 
evaluation of its impact on multifamily buildings. Katrakis, J. 
(Center for Neighborhood Technology, Chicago, IL (USA)); Evens, 
A.; Densmore, B. Argonne National Lab., IL (USA); USDOE Bon- 
neville Power Administration, Portland, OR (USA); Illinois Dept. of 
Energy and Natural Resources, Chicago, IL (USA); USDOE, Wash- 
ington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. In Energy conservation program evalua- 
tion: Practical methods, useful results: Proceedings. Volume 2, 
August 20 and 21 sessions. Order Number DE90010891. Avail- 
able from NTIS, PC A21/MF A01. 

A preliminary evaluation is presented of the performance of the 
energy saving retrofits at the first seventeen multifamily buildings 
serviced by the Chicago Energy Savers Fund (CESF). Program- 
wide total gas savings are 30% at a Cost of Conserved Energy 
(CCE) for the participant of $0.37/therm. The current cost of deliv- 
ered gas is $0.48/therm. However, the individual participant CCEs 
varied widely among the buildings-ranging from $0.10/therm to 
$2.24/therm. The preliminary estimate of the cost of conserved en- 
ergy for the program sponsors, Peoples Gas utility and the City of 
Chicago is $0.07/therm and $0.05/therm respectively. This is con- 
siderably less than the current cost of the gas purchased by 
Peoples Gas—$0.28/therm, The results are reviewed and recom- 
mendations are given to enhance the cost-effectiveness and equity 
of future retrofits. Recommendations are included for improving the 
accuracy of the cost-effectiveness analysis. Methods are outlined 
for evaluating the program cost-effectiveness for the various actors 
besides the participants. A brief description is also included of 
other significant benefits to program participants and tenants and 
the corresponding methods of evaluation. Finally, the broader eco- 
nomic development impacts are described and suggestions are 
included for their evaluation. 4 refs. 





34667 (CONF-870811—Vol.2, pp. 369-378) Evaluation of 
resource-leveraging retrofit partnerships - Methodology devel- 
opment. Lee, A. (Pacific Northwest Lab., Portland, OR (USA)); 
Callaway, J. Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 2, August 20 and 21 
sessions. Order Number DE90010891. Available from NTIS, PC 
A21/MF A01. 

A methodology has been developed to evaluate five state 
projects that demonstrate low-income residential retrofit resource- 
leveraging partnerships. The U.S. Department of Energy has 
provided seed money grants to the demonstration states to design 
and implement resource-leveraging partnerships. Evaluation of the 
projects started at the beginning of the projects and will continue 
through about the first 18 months. The study conditions and the 
nature of the projects do not lend themselves to application of any 
standard evaluation methodology. This paper describes the consid- 
erations that affected development of the evaluation methodology. 
The methodology relies principally on qualitative interview data to 
document what is being done in each project and to provide the 
basis for making inferences beyond the individual projects. The in- 
novative nature of the projects was given special attention during 
methodology development. Though the study is still in progress, 
early indications are that the methodology has met the study needs 
well. 7 refs., 4 figs. 


34668 (CONF-870811—Vol.2, pp. 379-384) Improving the 
weatherization assistance program through home visit educa- 
tion. Lent, T. (Energy Coordinating Agency of Philadelphia, PA 
(USA)). Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 
1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 2, August 20 and 21 
sessions. Order Number DE90010891. Available from NTIS, PC 
A21/MF A01. 

During the winter of 1985-86, the Energy Coordinating Agency 
(ECA) conducted a pilot program to test the effectiveness of a per- 
sonal educational home visit to households who received services 
under the federally funded Weatherization Assistance Program. Ed- 
ucation was provided to 82 households. Most households reported 
taking at least one of the measures recommended during the 
home visit. Fuel savings analysis on 37 of the households indi- 
cates that those receiving the education experienced heating bill 
reductions averaging approximately 7% or $65 per year greater 
than control households who only received the standard weather- 
ization treatments. Twice as many control households as educated 
households experienced increases in their consumption during the 
following year. 1 tab. 


34669 (CONF-870811—Vol.2, pp. 385-394) An evaluation of 
the community energy workshop: An energy conservation 
pilot program for low income households. Quaid, M.A. (Min- 
neapolis Energy Office, MN (USA)); Dunsworth, T.S.; Hewett, M.J. 
Argonne National Lab., IL (USA); USDOE Bonneville Power Admin- 
istration, Portland, OR (USA); Illinois Dept. of Energy and Natural 
Resources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 21 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 
In 1984, the Minneapolis Energy Office and Minnegasco 
launched a comprehensive energy pilot program aimed at decreas- 
ing gas use and arrearages in the low income population in the 
city. The program offered education on energy use habits, low-cost 
work to sea air leaks and bypasses, and other weatherization. In 
56 cases analyzed, overall average savings were 11.2 percent of 
preretrofit normalized annual consumption (NAC). House doctoring 
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alone saved 7.9 percent and had a median payback of 7.4 years; 
major weatherization plus house doctoring saved 24.7 percent and 
had a payback of 7.7 years. Conclusions point to the need for high 
quality low cost materials, coordinated efforts by all low income en- 
ergy agencies in Minneapolis, and a manageable budget plan for 
participants, all of which were incorporated into the current pro- 
gram. 10 refs., 2 figs., 1 tab. 


34670 (CONF-870811—Vol.2, pp. 397-406) Pennlink: A user- 
friendly model for cost-effectiveness of utility conservation 
programs for payment-troubled customers. Bernard, M.J. Ill (Q4 
Associates, Lisle, IL (USA)); Collins, N.E.; Ettinger, G.A. Argonne 
National Lab., IL (USA); USDOE Bonneville Power Administration, 
Portland, OR (USA); Illinois Dept. of Energy and Natural Re- 
sources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 27 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 
The Governor’s Energy Council (GEC) of the Commonwealth of 
Pennsylvania desired an evaluation model to estimate the long- 
term financial benefit of utility investment in energy conserving 
technologies for low-income households in arrears. GEC envi- 
sioned Pennsylvania utilities as the users of the model which will 
run on IBM-PC compatible computers. The model is called 
PennLiINK, the Pennsylvania Low Income energy Kalculator. 
PennLiNK is a menu-driven, user-friendly DOS executable object 
code. It is programmed in MicroSoft Quick Basic. The treatments 
evaluated by the model include a heating system program, a build- 
ing shell program, a water heater program, a warm zone program, 
and combinations thereof. An input data set of characteristics of 
Pennsylvania payment-troubled, low-income households is supplied 
with the model. An input data set can be created by the user with 
standard spreadsheet programs to represent a utility service area. 
PennLiNK supplies all the default parameters necessary for the 
calculations but the user may change any or all of these. 
PennLiNK presents results of each run in tabular and graphical 
output. It also creates spreadsheet files as output which the user 
can manipulate with a standard spreadsheet program. The paper 
describes the model, its philosophy, the imbedded assumptions, 
how to operate it, and the data requirements. It then presents the 
results of several runs for illustrative purposes. Suggestions on im- 
provements to the model are requested. 2 refs., 6 figs. 


34671 (CONF-870811—Vol.2, pp. 407-414) In search of the 
optimum incentive limit. Schoch, K. (Pacific Power and Light Co., 
Portland, OR (USA)); Khawaja, M. Argonne National Lab., IL 
(USA); USDOE Bonneville Power Administration, Portland, OR 
(USA); Illinois Dept. of Energy and Natural Resources, Chicago, IL 
(USA); USDOE, Washington, DC (USA). [1987]. From Energy con- 
servation program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 2, August 20 and 21 sessions. Order Number 
DE90010891. Available from NTIS, PC A21/MF A01. 

This analysis searched for an optimum incentive rate for weath- 
erization programs based on observed savings from measures 
installed in the Hood River Conservation Project. Effective incentive 
levels from this project are determined by the total cost per individ- 
ual home divided by the estimated first year kilowatt-hour savings 
for that home. Observed savings will be compared by these incen- 
tive levels to determine the optimum level. Incentive levels ranging 
from $0.40 to $1.50 will be compared. The analysis also addresses 
what percentage of total installed measures is covered by the in- 
centive level, and what percentage is partially paid for out of the 
surplus from the covered measures. 3 refs., 3 tabs. 


34672 (CONF-870811-—Vol.2, pp. 415-422) Economic sectors 
affected by household energy savings in the low-income 
weatherization program. Walsh, R.W. (Univ. of Vermont, Burling- 
ton (USA)). Argonne National Lab., IL (USA); USDOE Bonneville 
Power Administration, Portland, OR (USA); Illinois Dept. of Energy 
and Natural Resources, Chicago, IL (USA); USDOE, Washington, 
DC (USA). [1987]. From Energy conservation program evaluation: 
practical methods and useful results; Chicago, IL (USA); 19-21 Aug 


ERA Vol. 15, No. 15 131 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3201 Buildings 


1987. In Energy conservation program evaluation: Practical meth- 
ods, useful results: Proceedings. Volume 2, August 20 and 21 
sessions. Order Number DE90010891. Available from NTIS, PC 
A21/MF A01. 

Shifts in expenditures from energy to other goods and services 
is an effect brought about by savings to households participating in 
the Low-income Weatherization program. This effect impacts com- 
mercial and industrial sectors of the economy not previously 
identified in energy conservation program evaluation. This paper 
contributes to an understanding of the nature and scope of the 
sectors affected by the consumption changes induced by the pro- 
gram, as well as a methodological approach to examining such 
facts. Consumption changes originating with households have 
widespread effects on economic sectors. This is because of the 
propensity of those low-income households which meet the pro- 
gram's eligibility requirements to consume more commodities 
comprising housing and transportation expenditure categories, 
when an increase in income equivalent to average savings experi- 
enced in weatherization is realized, than commodities in other 
expenditure categories. Housing and transportation expenditures 
encompass industries such as insurance, banking and finance, 
personal and repair services and general and specialty merchan- 
dise retailers, among others. The specific results of this study have 
implications for future research in the context of their suitability to 
in-put out-put analysis, enabling an estimation of the magnitude of 
these impacts on an interregional, interindustry basis. The general 
methodology may also be applied to residential energy conserva- 
tion programs targeted toward other population groups and/or to 
those conducted on a smaller scale (such as state wide or utility 
service area home energy audit programs). Although the results 
have implications for policy analysis, they are not intended for use 
in evaluating the merits of the program. Their value to policy mak- 
ers lies in the identification of the economic consequences of 
program implementation. 8 refs., 3 tabs. 


34673 (CONF-870811—Vol.2, pp. 435-444) Captured conser- 
vation: One year of a decade. Brandis, P. (Bonneville Power 
Administration, Portland, OR (USA)); Bronfman, B. Argonne Na- 
tional Lab., IL (USA); USDOE Bonneville Power Administration, 
Portland, OR (USA); Iilincis Dept. of Energy and Natural Re- 
sources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 27 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 

Since 1983 the Bonneville Power Administration (Bonneville) has 
been operating a Long-Term Residential Weatherization Program 
as a follow-on to the Pilot (1980-1982) and Interim (1982-1983) 
programs. The program provides free home energy audits and 
cash incentives to the participating households. As of December, 
1986, almost 80,000 homes have been retrofit. This program is 
currently designed to include over 100 utilities and to extend over a 
10-year period. Therefore, it is essential that a modified, cost- 
effective evaluation approach be designed. This paper presents the 
program results for one year using a utility-level analysis. It high- 
lights the methodological approach to the modified data collection 
evaluation effort. 7 refs., 2 tabs. 


34674 (CONF-870811—Vol.2, pp. 445-453) Methodology and 
preliminary results of an evaluation of energy savings from 
the Illinois Home Energy Loan Program. Hall, N.P. (Illinois Dept 
of Energy and Natural Resources, Springfield (USA)). Argonne Na- 
tional Lab., IL (USA); USDOE Bonneville Power Administration, 
Portland, OR (USA); Illinois Dept. of Energy and Natural Re- 
sources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 21 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 
The Illinois Department of Energy and Natural Resources imple- 
mented the Home Energy Loan Program (H.E.L.P.) in 1983 under 
the provisions of the Solar Bank Program. This program provided 
grants to people to install energy conservation actions in their 
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homes. The program was targeted at the medium-low to low- 
income households and provided 20 percent to 50 percent of the 
cost to install program-approved conservation measures. The 
grants were provided through participating banks to qualifying indi- 
viduals applying for an energy conservation loan. In the three 
years of program operation, the most popular action taken by par- 
ticipants was the installation of energy-efficient residential furnaces. 
In most cases, these furnaces replaced older, inefficient furnaces 
in poor or inoperative condition. While other more common energy 
conservation measures were funded through the program (insula- 
tion, weatherstripping, etc.), these actions are widely considered to 
be cost effective and not in need of study. However, there is little 
research available on the effectiveness of programs that offer fur- 
nace replacements as a frequently funded conservation measure. 
This paper examines the evaluation methodology and the energy 
savings achieved by those participating households who replaced 
their furnace as the primary conservation measure funded through 
the program. 4 figs. 


34675 (CONF-870811—Vol.2, pp. 454-463) Radon detection 
and control in air-tightened residences in the Hood River Con- 
servation Project. Patton, A. (Pacific Power and Light, Portland, 
OR (USA)); Yoder, R.; Philips, M. Argonne National Lab., IL (USA); 
USDOE Bonneville Power Administration, Portland, OR (USA); Illi- 
nois Dept. of Energy and Natural Resources, Chicago, IL (USA); 
USDOE, Washingion, DC (USA). [1987]. From Energy conserva- 
tion program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 2, August 20 and 21 sessions. Order Number 
DE90010891. Available from NTIS, PC A21/MF A01. 

Through the Hood River Conservation Project, nearly 3000 
homes were weatherized; related research focused on many as- 
pects of this model electric energy conservation experiment. The 
Project made a major effort to monitor all weatherized homes for 
the presence of radon-222. Time-integrated radon levels were ob- 
tained for 65% of the participating homes. 4% of the analyzed 
monitors were found to have radon concentrations exceeding Bon- 
neville’s action level of 5 pCi/1; mitigative action in the form of heat 
recovery ventilation was taken to reduce radon levels. 58% of the 
52 homes with completed post-ventilation radon monitoring show 
concentrations below 5 pCi/1. 42% continue to show action level 
radon present in at least one occupied zone. Twelve homes, or 
23%, reported an increase in radon levels on the main floor. Rec- 
ommendations are made for future administration of large scale 
radon monitoring programs. 9 refs., 2 figs., 1 tab. 


34676 (CONF-870811—Vol.2, pp. 467-476) The Hood River 
Conservation Project: Participation, installation of measures, 
and electricity savings. Hirst, E. (Oak Ridge National Lab., TN 
(USA)); Goeltz, R. Argonne National Lab., IL (USA); USDOE Bon- 
neville Power Administration, Portland, OR (USA); Illinois Dept. of 
Energy and Natural Resources, Chicago, IL (USA); USDOE, Wash- 
ington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. In Energy conservation program evalua- 
tion: Practical methods, useful results: Proceedings. Volume 2, 
August 20 and 21 sessions. Order Number DE90010891. Avail- 
able from NTIS, PC A21/MF A01. 

The Hood River Conservation Project (HRCP) was a maior resi- 
dential retrofit project, intended to test the upper limits of a utility 
retrofit program. It was proposed by the Natural Resources De- 
fense Council, funded by the Bonneville Power Administration 
(Bonneville) and operated by Pacific Power & Light Company 
(PP&L) in Hood River, Oregon. This five-year, $20 million research 
and demonstration project installed as many cost-effective conser- 
vation measures in as many electrically heated homes in Hood 
River as possible. The measures were aimed at the building shell 
to reduce electricity use for space heating and at water heating 
retrofits; no heating or water heating equipment was replaced. The 
purpose of the evaluation summarized here was to determine the 
Project's performance in three critical areas: The number of eligi- 
ble households that participated, The number of recommended 
conservation actions adopted by participants and financed by 





HRCP, and The actual electricity use and savings achieved by 
HRCP. 9 refs., 4 figs., 2 tabs. 


34677 (CONF-870811—Vol.2, pp. 477-485) Up in smoke: An 
investigation of the wood heat factor in Hood River. Kaplon, 
S.S. (Pacific Power and Light Co., Portland, OR (USA)); Yoder, 
R.A.; White, D.L. Argonne National Lab., IL (USA); USDOE Bon- 
neville Power Administration, Portland, OR (USA); Illinois Dept. of 
Energy and Natural Resources, Chicago, IL (USA); USDOE, Wash- 
ington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. In Energy conservation program evalua- 
tion: Practical methods, useful results: Proceedings. Volume 2, 
August 20 and 21 sessions. Order Number DE90010891. Avail- 
able from NTIS, PC A21/MF A01. 

This study profiles wood heat use in Hood River, Oregon, and 
compares electricity consumption and savings due to weatheriza- 
tion for wood heat users and non-users. Data used for this analysis 
include information on fuel type, wood use, occupant behavior, atti- 
tudes, electric utility bills for the years 1984 through 1986, and 
monitored space heat output for 100 wood stoves. This data is 
used to answer the following questions: What are the characteris- 
tics of wood heat use in Hood River? What effect does wood heat 
have on electricity consumption? Is there a significant difference in 
savings due to weatherization for wood heat users and non-wood 
heat users? What effect did weatherization have on wood heat use 
in Hood River? 2 refs., 4 tabs. 


34678 (CONF-870811-Vol.2, pp. 486-491) Hood River 
Conservation Project load analysis. Stovall, T.K. (Oak Ridge Na- 
tional Lab., TN (USA)). Argonne National Lab., IL (USA); USDOE 
Bonneville Power Administration, Portland, OR (USA); Illinois Dept. 
of Energy and Natural Resources, Chicago, IL (USA); USDOE, 
Washington, DC (USA). [1987]. From Energy conservation program 
evaluation: practical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987. In Energy conservation program evalua- 
tion: Practical methods, useful results: Proceedings. Volume 2, 
August 20 and 21 sessions. Order Number DE90010891. Avail- 
able from NTIS, PC A21/MF A01. 

A load analysis was performed to determine the capacity savings 
attributable to the conservation retrofits installed by the Hood River 
Conservation Project. The load savings were significant and were 
available at the system peak load periods. A small degradation in 
load factor was noted. The amount of time at peak loads was re- 
duced as well as the magnitude of the diversified residential peak. 
Savings were greatest in single family electrically heated homes. 1 
ref., 4 figs. 


34679 
guard plate for exterior envelope surface measurements. 
Christian, J.E. Oak Ridge National Lab., TN (USA). [1990]. 24p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC05-840R21400. From In-situ heat flux measurements 
in building conference; Hanover, NH (USA); 22-23 May 1990. Or- 
der Number DE90011379. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

A calibrated slab-on-grade edge insulation test facility has been 
collecting hourly HFT (heat flux transducer) measurements at 
ORNL since February 1989. This facility has been measuring in- 
service performance of foundation insulations applied to a 
monolithic poured slab-on-grade foundation. The site contains ex- 
perimental prototypes of a calibrated HFT plate assembly. These 
were fastened to the exterior vertical face of the slab edge in two 
instrument planes cutting perpendicular to the slab edge and adja- 
cent soil. The HFT guarding and masking technique applied could 
be beneficial to others interested in making heat flux measure- 
ments on the exterior face of building envelopes. The guard was 
constructed of materials which produce a composite that has a 
measured thermal conductivity within 1.5% of the HFT and the 
same thickness as the HFT. The guard was designed to minimize 
the lateral heat transfer at the sensor. The guarded HFTs were 
sandwiched between two layers of a laminate acting as a mask 
that provides protection from the harsh conditions found in the ad- 
jacent soil. Provisions were made for this application to use the 
extended guards to help distribute uniformly the horizontal heat 
flow from the slab edge yet minimize the potential artificial lateral 
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heat path caused by the presence of the HFT guard. Three HFTs 
were installed at different vertical levels on both an insulated and 
uninsulated slab location. Prior to installing the HFT assembiies, 
they were calibrated in the ORNL Thermal Properties Laboratory 
using the Unguarded Thin Heater Apparatus. The in-situ field HFT 
measurements were validated with periodic laboratory measure- 
ments. 13 refs., 16 figs. 


34680 (DEFU-TR-280) Measurement and analysis of en 
ergy consumption in the "Artisan Solar House”. Moltke, |.; 
Moeller, J. Danske Elvaerkers Forenings Udredningsafdeling 
(DEFU), Lyngby (Denmark). Jan 1990. 27p. (in Danish). Contract 
TR-87.524. Order Number DE90796123. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

Energy consumpution for space heating in the low energy house 
"Artisan Solar House” was measured and analysed. The measured 
energy consumption was 6323 kWh, which is 29% higher than the 
calculated prognosis. By means of graphs it is concluded that: 
There is no interdependance of electric power consumption used 
for electric appliances and for space heating. The firing season in 
the solar house is 170 days contrary to the length of 210 days 
found in other houses. The house seems to be airtight, as no con- 
nection between heat consumption and wind speed was registered. 
There is no heat consumption when the outdoor temperature ex- 
ceeds 6-8 deg. C. The heat consumption is heavily dependent on 
solar incidence. Minimum temperature in the solar room is 4.5 deg. 
C. Furthermore, it is shown that the electric power load for this type 
of low energy house is distributed more evenly in relation to the 
power plant than in a normal house, heated by electricity. (AB). 


34681 (DOE/BP-1360) Thermal analysis results for the res- 
idential construction demonstration project. Reinhart, R.; 
Harris, J.; Lou, A.; Reiland, P.; Thor, P. USDOE Bonneville Power 
Administration, Portland, OR (USA). Office of Energy Resources. 
Feb 1990. 41p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. Order Number DE90011826. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The Residential Construction Demonstration Project (RCDP), im- 
plemented in 1987-1988, is an BPA, multi-year research project in 
residential energy conservation. Cycle-1 was designed to demon- 
strate energy-efficient building innovations to the region's 
homebuilders by building 161 new electrically-heated homes meet- 
ing the Model Conservation Standards (MCS) developed by the 
Northwest Power Planning Council. The thermal performance of 
these homes was compared to that of MCS built under the resi- 
dential Standards Demonstration Program (RSDP) and to “current 
practice” homes-—those built to practices prevailing over the previ- 
ous few years. The RSDP MCS homes did not incorporate any 
innovative energy-efficient features. 1 ref., 7 figs., 11 tabs. 


34682 (DOE/BP/13795-24) Cost data collection for man- 
ufactured homes in RCDP [Residential Construction 
Demonstration Project]. Weakley, S.A. (Pacific Northwest Lab., 
Richland, WA (USA)); Eckert, R.L.; Lee, A.D. USDOE Bonneville 
Power Administration, Portland, OR (USA). Office of Energy Re- 
sources; Pacific Northwest Lab., Richland, WA (USA). Jan 1990. 
31p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AI79-83BP13795. Order Number DE90011837. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In the Pacific Northwest, a major effort has been made to im- 
prove the energy efficiency of new buildings. In the residential 
building sector, energy-efficient standards for new construction, 
called Model Conservation Standards (MCS), have been proposed; 
and demonstration projects are under way to implement MCS fea- 
tures and to explore new conservation possibilities. Bonneville 
Power Administration (Bonneville) administers a Pacific Northwest 
program to promote the construction and marketing of energy- 
efficient site-built homes. This program, Super Good Cents (SGC), 
pays incentives for new buildings that meet the MCS energy- 
efficiency levels. Starting in late 1987, Bonneville began a research 
and demonstration project to include HUD-code manufactured 
homes (homes built under the US Department of Housing and 
Urban Development's standards) in the SGC program. Under Bon- 
neville’s ongoing residential Construction and Demonstration 
Project (RCDP), the region’s manufacturers were invited to con- 
struct 150 manufactured homes meeting the SGC requirements for 
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site-built homes (modified for manufactured home practices). Man- 
ufacturers received incentives to construct the homes and agreed 
to provide Bonneville cost data and other information related to 
their participation in the project. The goals of the RCDP for manu- 
factured housing are to provide manufacturers and their dealers 
with technical assistance in producing and selling homes that will 
qualify as SGC homes, to collect information on the cost- 
effectiveness and improved thermal performance of manufactured 
homes, and to develop a process to qualify and certify manufac- 
tured homes for the SGC program. 2 refs. , 12 tabs. 


34683 (DOE/BP/13795-25) Appendices for cost data for 
manutactured homes in RCDP [Residential Construction and 
Demonstration Project]. Weakley, S.A. (Pacific Northwest Lab., 
Richland, WA (USA)); Eckert, R.L.; Lee, A.D. USDOE Bonneville 
Power Administration, Portland, OR (USA); Pacific Northwest Lab., 
Richland, WA (USA). Jan 1990. 178p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AI79- 
83BP13795. Order Number DE90011834. Available from NTIS, PC 
AO9/MF A01 - OSTI; GPO Dep. 

This volume is a complementary volume to Cost Data Collection 
for Manufactured Home in the Residential Construction Project, 
Volume 1 — Main Text. The first volume describes upgrades made 
to manufactured houses for the Residential construction Demon- 
stration project (RCDP), which is part of the Bonneville Power 
Administration's Super Good Cents Program. This volume contains 
the appendixes to that report. These appendixes include the data 
collection forms used to gather the data, and a data dictionary that 
defines the fields in the database used to store the data. It also in- 
cludes selected raw data from each of the three categories of 
databases: the base case home, the RCDP home, and the most 
common home. 


34684 (DOE/CE/15382-T1) [Waste water heat recovery sys- 
tem]: Technical progress report, December 1, 1989—May 21, 
1990. Grieco, A.J. Vasile and Grieco, Inc., Huntington, NY (USA). 
21 May 1990. 5p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract FG01-89CE15382. Order Number 
DE90011030. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This document describes activities in the installation of smart- 
drain units in demonstration house to provide evidence of energy 
conservation in water heating. (FSD) 


34685 Introduction. Cook, J. pp. 1-41 of Passive cooling. 
Cook, J. (ed.). Massachusetts Institute of Technology, Cambridge, 
MA (US) (1989). 

Passive cooling activities and their documentation have been un- 
focused on a workiwide basis when reviewed and evaluated from 
the perspective of the United States. In some countries, the prac- 
tice of bioclimatic design expanded while the information base in 
passive cooling did not get much attention because there was no 
conscientious research program. In other places, including the 
United States, most modern buildings completely ignored local cli- 
mate except in the sizing of mechanical equipment for interior 
space conditioning. Directed research internationally has been 
sparse and uneven. It is a challenge to increase the information 
base and to expand the accessibility of that new information. The 
increased sophistication and use of computers for information pro- 
cessing thus has been of special importance to passive cooling. 


34686  Ventilative cooling. Chandra, S. pp. 42-84 of Passive 
cooling. Cook, J. (ed.). Massachusetts Institute of Technology, 
Cambridge, MA (US) (1989). 

This chapter summarizes the state of the art in natural and fan- 
forced ventilation of building interiors for the purpose of cooling. 
Attic ventilation and double-wall cavity ventilation for reducing solar 
heat gain is also covered as a secondary objective. The chapter 
also attempts to summarize the entire literature on the subject of 
ventilative cooling. U.S. research is identified in the references. 


34687 


Evaporative cooling. Yellott, J.l. pp. 85-137 of Passive 
cooling. Cook, J. (ed.). Massachusetts Institute of Technology, 
Cambridge, MA (US) (19889). 
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In its broadest sense, the term, evaporative cooling, applies to 
all processes in which the sensible heat in an air stream is ex- 
changed for the latent heat of water droplets or wetted surfaces. 
Evaporative air cooling equipment may be characterized as direct, 
in which the air stream comes into direct contact with liquid water, 
or as indirect, in which air is cooled without addition of moisture by 
passing through a heat exchanger, which uses a secondary stream 
of air or water that has been evaporatively cooled. Most evapora- 
tive cooling equipment is properly classified as hybrid since a large 
amount of cooling is accomplished with the expenditure of the rela- 
tively small amount of electric power needed /to drive small pumps 
and fans. Some applications are almost entirely passive, as in the 
case of exposed roof surfaces that are cooled by having city water 
sprayed onto them. In this chapter, a historical summary of evapo- 
rative air cooling is given followed by discussions of the different 
methods used. 


34688 Radiative cooling. Martin, M. pp. 138-196 of Passive 
cooling. Cook, J. (ed.). Massachusetts Institute of Technology, 
Cambridge, MA (US) (1989). 

This chapter deals with understanding and harnessing the com- 
mon, but easily misunderstood paths of infrared heat transfer to 
provide a source of natural cooling. Illustrations of the process 
abound in nature. Dew formation on grass is caused by radiative 
heat loss to the night sky. Morning ground fog and frost occur most 
readily after clear, cloudless nights because of this process. In- 
creasing the air humidity slows the radiative cooling through the 
atmosphere. The chapter is divided into five section - the introduc- 
tion; basic physics of sky radiation; the radiative cooling resource; 
radiative cooling system concepts; and new radiative cooling tech- 
nologies. 


34689 Earth coupling. Labs, K. pp. 197-346 of Passive cool- 
ing. Cook, J. (ed.). Massachusetts Institute of Technology, 
Cambridge, MA (US) (1989). 

The United States appears to lead the world in earth-sheltered 
building activity, but not in underground building technology, includ- 
ing that of house basement construction. Many products and 
practices that have been in common use in northern European 
countries for 10 to 15 years are only now entering the U.S. market- 
place. Examples include porous expanded polystyrene drainage 
board, rigid fiberglass insulating drainage boards, and lightweight 
ceramic pellets used in Finland as a substitute for gravel. The pel- 
lets can be blown into place and solve many of the problems of 
finding and properly placing suitably graded stone aggregates. This 
lag is evident in the literature of thermal analysis as well. Because 
the U.S. construction industry is lagging behind state-of-the-art 
practices developed in other countries, the state of art of earth- 
coupling technology cannot be productively evaluated out if its 
international context. In this chapter, earth coupling terminology is 
discussed along with problems of ground temperature and heat ex- 
change in undisturbed soils; soil thermal properties and their 
measurement; slab-on-grade floors; analysis methods of subgrade 
walls and floors; simulation studies of thermal performance of sub- 
grade walls and floors; earth-covered roofs; temperature and 
energy performance monitoring; building design concepts and 
guidelines; and earth-air heat exchangers. 


34690 Passive cooling systems. Clark, G. pp. 347-538 of 
Passive cooling. Cook, J. (ed.). Massachusetts Institute of Technol- 
ogy, Cambridge, MA (US) (1989). 

This chapter focuses on the performance of complete, integrated 
climate control systems. The objective of such a system is to pro- 
vide near-optimal habitable interior conditions. In addition to human 
comfort, habitability requires ventilation and humidity control. In 
fact, the strictest humidity control requirements arise from the need 
to control molds, mildew, and pathogenic organisms, not from hu- 
man comfort requirements. Passive cooling system performance 
estimates are highly sensitive to the interior conditions assumed. In 
the warm humid climates that produce the largest air-conditioning 
costs, both the maximum and the minimum air temperatures 
allowed have dramatic effects on the backup cooling and dehumidi- 
fication requirements of the passive systems. Because many 
passive cooling system performance conclusions are so sensitive 
to these assumptions, this review begins with comfort and dehu- 
midification requirements and standards and their effects on energy 





requirements. Where possible, the performance of the passive/ 
hybrid systems are evaluated using the life cycle cost of providing 
optimal conditions. Useful first-cost information is often unavailable 
for innovative systems, and performance is then measured by 
comparing the operating costs of the passive/hybrid systems with 
those of efficient conventional systems. 


34691 The state of passive cooling research. Cook, J. pp. 
539-569 of Passive cooling. Cook, J. (ed.). Massachusetts Institute 
of Technology, Cambridge, MA (US) (1989). 

By the end of the 1970s, the subject of passive cooling was 
firmly established as a recognized field with a comprehensive in- 
tegrity. Its substantial body of research literature is documented in 
the preceding chapters. The purpose of this concluding chapter is 
to give some overview and extension to the current state of various 
basic and applied research subjects as well as to anticipate 
promising future directions. 


34692 (DSFWEE-012) Energy use in state owned facili- 
ties: Annual report fiscal year 1987-88. Wisconsin Dept. of 
Administration, Madison, WI (USA). Div. of State Facilities Manage- 
ment. Dec 1988. 47p. Sponsored by Wisconsin Department of 
Administration. Available from OSTI; Wisconsin Dept. of Adminis- 
tration, 101 S. Webster Street, 6th Floor, Madison, WI 53707. 

This report contains the energy use data for Wisconsin's 32 
largest state-owned government facilities. These facilities account 
for the majority of both fuels consumed in Wisconsin state build- 
ings and total state-owned gross square footage. Figures for each 
agency reflect buildings owned but not necessarily occupied by that 
agency. Information is presented for each of the sixteen years from 
and including the base year, fiscal 1972-1973 (chosen because it 
was the last year before the oil embargo). Agencies addressed in 
this report are the Department of Public Instruction (DPI), the Uni- 
versity of Wisconsin System (UWS), the Department of Health and 
Social Services (DHSS), the Department of Veterans Affairs (DVA), 
and the Department of Administration (DOA). 16 figs., 40 tabs. 


34693 (EMR/RTHP-90-02489) 1987 energy performance of 
R-2000 homes update: An analysis of measured energy con- 
sumpetion in R-2000 homes and updated comparisons with 
the R-2000 target and computer predictions for homes bullt to 
current bullding practice. R-2000 Home Program technical report 
series. Department of Energy, Mines and Resources, Ottawa, ON 
(Canada). R-2000 Home Program. [1987]. 61p. (MICROLOG—90- 
02489). Available from PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ottawa, ON, CAN K1A 
0E4; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada KiA OG1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

This report presents the results of energy consumption monitor- 
ing from 1985-87 in a sample of R-2000 homes. The report 
examines different factors affecting energy consumption, deter- 
mines if R-2000 homes are performing to energy targets, and 
compares R-2000 home consumptions with predicted consump- 
tions if built to the 1975 National Building Code and the 1983 
Measures for Energy Conservation standards. Space heating, do- 
mestic water heating, lighting, appliances total energy consumption 
are analyzed separately. Energy consumed by space heating is 
further analyzed by fuel type and a variety of house characteristics. 
On average, space heating energy consumption was 4% less than 
the program targets. Total energy consumption was 2% greater 
than the prediction. Water heating consumption was 11% below 
the target. Consumption for lights and appliances use was 40% 
greater than the assumptions used in the HOT-2000 energy analy- 
sis program. R-2000 homes are performing well within the program 
target. Space heating consumption was equal to 29% of the con- 
sumption predicted for homes built to the 1975 National Building 
Code requirements and 62% of the consumption predicted for 
homes built to those of the 1983 Measures for Energy Conserva- 
tion. 8 refs., 23 figs., 2 tabs. 


34694 (GRI-702-U-600) Multi-pollutant indoor air quality 
research. Broder, |.; Walkinshaw, D.S. Gage Research Inst., 
Toronto, ON (Canada). Nov 1989. 41p. (CE-02879). Available from 
Canadian Electrical Association, Research & Development, Suite 
#500, One Westmount Square, Montreal, PQ, CAN H3Z 2P9. 
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Prices: $75.00 NON-MEMBERS; MEMBERS: PRICE UPON RE- 
QUEST, FUNDS CAN. 

This report is a study into several aspects of building-related ad- 
verse health effects. The objectives were to develop and apply 
techniques for characterizing indoor environments, to develop and 
field-test a questionnaire suitable for administration to the occu- 
pants of the buildings under investigation, and to develop and 
apply techniques of assessing mental perfomance and ocular and 
respiratory irritation effects of volatile organic compounds using a 
controlled envrionment chamber. The indoor environment of 15 
buildings was surveyed by measuring temperature, relative humid- 
ity, carbon monoxide, carbon dioxide, formaldehyde and other 
volatile organic compounds, particulates and fungi. Where mea- 
sured, the buildings studied were within generally accepted 
standards for temperature, carbon monoxide, and carbon dioxide. 
The identified areas of potential concern were: low humidity levels 
in 3 hospitals and an office tower, high levels of formaldehyde and 
other volatile organic compounds in certain areas of the hospitals, 
occasional excessive levels of particulates, and isolated instances 
of fungal contamination in locker rooms and basements. Methodol- 
ogy was developed to test the building environment and to survey 
employees in large building within a few days. A method was de- 
veloped of producing a consistent atmosphere of volatile organic 
compounds in a controlled environment chamber, over a range of 
concentrations from 1 to 125 mg/m®. Objective testing of exposed 
subjects was satisfactorily developed. 68 refs., 18 tabs. 


34695 (KTWE-D-177) Atrium buildings. Aalto, E. (Ekosolar 
Oy, Espoo (Finland)); Maekinen, O.; Niemelae, A. Kauppa- ja Teol- 
lisuusministerio, Helsinki (Finland). Energiaosasto. 1989. 298p. (in 
Finnish). KTM-240/881/86. Order Number DE90796153. Available 
from NTIS (US Sales Only), PC A13/MF A01. 

This study is an extension to the previous study “triums in office 
buildings: The aim of this study was to evaluate the energy and 
overall performance of atrium buildings and their building costs as 
well as maintenance and lifecycle costs. In addition the aim was to 
develope atrium design tools and guidelines in order to achieve en- 
ergy savings and improve the functionality of the atrium buildings. 
This was done by gathering feed-bach information from case study 
buildings and by analysing the architectural, structural, HVAC and 
fire safety issues in building design and construction processes. In- 
formation was gathered from 25 different atrium buildings in the 
Nordic Countries, which can be classified to office, commercial, 
public and residential buildings. The main problem with the atriums 
was water leaks, which occured in about 70% of the cases. Other 
problems were condensation, overheating during the summertime, 
draft during the wintertime and acoustic problems. The study 
shows that most of the occured problems could be avoided or re- 
duced by a proper design and careful installation of the roofing 
elements. The study shows that design of an atrium building 
cannot be based on the energy conservation aspects, as the con- 
ditioning of atriums due to the existing code of building regulations 
reduces their energy saving potential very essentially. Instead the 
unconditioned buffer type atrium operating as a passive solar 
heater can be considered as an energy conservation strategy. The 
most beneficial results in energy conservation are achieved by the 
integrated conditioning of the adjacent and the enclosed spaces of 
the atrium, which are restricted due to the building regulations. 


34696 (LBL-24131) The wind-shielding and shading effects 
of trees on residential heating and cooling requirements. 
Huang, Y.J.; Akbari, H.; Taha, H. Lawrence Berkeley Lab., CA 
(USA). Jan 1990. 22p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC03-76SF00098. (CONF- 
900203-6: Winter meeting of the American Society of Heating, 
Refrigerating and Air-Conditioning Engineers, Inc., Atlanta, GA 
(USA), 11-14 Feb 1990). Order Number DE90011595. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The US Department of Energy (DOE) has funded several re- 
search projects, including this study, to assess the effects of site 
design on building space conditioning energy use. An important 
strategy being investigated is the use of vegetation for shading, 
wind control, and temperature modification. The study described in 
this report has been conducted concurrently with a closely related 
research project at the Northeastern Forest Experiment Station of 
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the USDA Forest Service in Pennsylvania. The objective of that 
project is to measure wind-speed reductions and solar obstructions 
caused by trees around representative houses within typical neigh- 
borhoods and to develop an empirical model for estimating these 
effects based on the physical characteristics of different neighbor- 
hoods (Heisler 1989). The objective of this work is to combine the 
results of the on-site microclimate measurements from the 1989 
Heisler study with work in building energy simulation to calculate 
the energy impacts of the observed microclimatic changes due to 
trees. 


34697 (LBL-24195) The effects of wind on residential 
building leakage measurements. Modera, M.P.; Wilson, D.J. 
Lawrence Berkeley Lab., CA (USA). Feb 1990. 21p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC03-76SF00098. (CONF-8904359—1: Symposium on air change 
rate and air tightness in buildings, Atlanta, GA (USA), 16-17 Apr 
1989). Order Number DE90011632. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Over the past ten years the measurement of the air tightness of 
single-family building envelopes has made the transition from labo- 
ratory research tool to practitioner's (home energy auditor's) tool. 
Along with this transition have come ASTM and CGSB standards 
for fan pressurization measurements, and an ASHRAE standard for 
single-family building air tightness levels. Two major sources of un- 
certainty identified for fan pressurization measurements of effective 
leakage area (the air leakage parameter specified in the ASTM 
and ASHRAE standards) were the statistical uncertainty associated 
with extrapolating fan pressurization measurements down to 4 Pa, 
and the individual flow and pressure uncertainties induced by the 
wind and by instrumentation inaccuracies. This report analyzes the 
effects of wind on fan pressurization measurements, and describes 
a series of experiments performed to examine a methodology that 
combines two techniques for reducing these effects. The methodol- 
ogy for reducing the effects of wind on fan pressurization 
measurements, which employs 4-surface pressure averaging and 
time averaging of pressure and flow data, is examined using multi- 
ple fan pressurization measurements at a single site. The results of 
these experiments are compared with a similar experimental exam- 
ination of the standard ASTM procedure under calm conditions. It 
is shown that the combined surface-averaging/time-averaging tech- 
nique has significantly lower scatter at calm conditions (3% versus 
6.5%), and that the scatter remains below 11% up to a windspeed 
of 5 m/s. Another significant result is that surface pressure averag- 
ing always causes a negative bias in the leakage area measured 
at high windspeeds. Despite this bias, it is concluded that surface- 
pressure averaging should generally provide better leakage area 
measurements compared to using single-pressure-tap measure- 
ments. 6 refs., 7 figs., 3 tabs. 


34698 (LBL-27644) Potentials for and barriers to building 
energy conservation in China. Huang, Yu Joe. Lawrence Berke- 
ley Lab., CA (USA). Oct 1989. 20p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC03- 
76SF00098. (CONF-8906327—1: Comparing energy technologies: 
private and social costs, South Lake Tahoe, CA (USA), 18-22 Jun 
1989). Order Number DE90011338. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

China is distinct among developing countries in having significant 
heating loads over much of the country. With nearly half of the 
urban residential buildings located in climates colder than Washing- 
ton, there is a large demand for space heating that will skyrocket if 
the current building boom continues. With the exception of hotels 
and offices catering to foreigners, space heating energy use is con- 
strained by mandated coal allocations that result in partially heated 
buildings with indoor temperatures significantly below design condi- 
tions. The underheating masks to a significant extent the energy 
savings from more energy efficient boilers and building designs. 
Even so, computer simulations show that such conservation strate- 
gies can reduce current energy use by 40%, while dramatically 
raising indoor temperatures. Economic calculations comparing en- 
ergy savings to increased construction costs are skewed by the 
unmet heating loads as well as government-subsidized coal prices 
that are below actual costs. From the perspective of building 


owners and managers, building energy conservation is still eco- 
nomically attractive in the cold Northeast, with a Cost of Conserved 
Coal half that of the subsidized coal price, but difficult to justify in 
terms if economic payback in Beijing or Shanghai. 


34699 (NEI-FiI-66) The use of heat pumps in dwelling 
houses - a follow-up study. Viljanen, T. (Suunnittelurengas Oy, 
Helsinki (Finland)); Kuusikoski, T.; Innanen, S. Kauppa- ja Teollisu- 
usministerio, Helsinki (Finland). Energiaosasto. Jul 1988. 50p. (in 
Finnish). Order Number DE90796154. Available from NTIS (US 
Sales Only), PC AO3/MF A01. 

Heat recovery installations has been studied in the buildings (vol- 
ume 4360- 10500m°). Heat was recovered from the exhaust air 
with a heat pump. The operation of the heatpumps were followed 
during the autumn 1985 - spring 1987. The main observations were: 
The average annual coefficient of performance of the heat recovery 
system was 2.0-3.5. The portion of heat recovered from the total 
heat consumpted (excludes the tapwater) was 52-81%. The abso- 
lute amount of heat recovered by heat pumps was 14-27 kWh/m?. 
The heat pumps are not profitable with present energy prices. 


34700 (NEI-FI-94) Economy-oriented developing of the 
municipal building maintenance. Luoma, K. (Finnish Municipal 
Association, Helsinki (Finland)); Huhtala, H.; Salonsalmi, T.; 
Hiltunen, E. Kauppa- ja Teollisuusministerio, Helsinki (Finland). En- 
ergiaosasto. 1989. 56p. (in Finnish). Order Number DE90796172. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

The basic mean of the project was to produce the modern data 
system for result-oriented municipal building maintenance in spite 
of various municipal organizational ways. As a result was produced 
a personal computer software application for consumption and 
costs both various registers in the building maintenance. It is avail- 
able as public domain software for municipal members. The project 
was carried out as co-operation between Finnish Municipal Associ- 
ation and two different building maintenance organization 
municipals, Hollola and Lammi. 


34701 (NEI-FI-97) Evaluation of the work and utilization of 
Air infiltration and Ventilation Centre (AIVC). Railio, J. (Suomen 
limateknillinen toimialayhdistys ry., Helsinki (Finland)). Kauppa- ja 
Teollisuusministerio, Helsinki (Finland). Energiaosasto. 1989. 32p. 
(In Finnish). Project KTM-16/881/89. Order Number DE90796174. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Scientific quality of the publications of AIVC and the utilization of 
AIVC’s publications and services in research and practice in Fin- 
land were evaluated in this study. The first evaluation results in 
very positive conclusions. With only few exceptions, the quality of 
AIVC publication is good, or very good, and the Abstracts in 
AIVC’s database AIRBASE generally describe well the contents of 
the referred publications. The second evaluation is a study of AIVC 
utilization in Finland. It seems that AIVC is well known only among 
researchers. Recommendations are presented how to market the 
services of AIVC more efficiently to consultants, builders, industry 
etc. with national efforts. The most promising alternatives seem to 
be the following: Information regularly in professional journals and 
establishing a reference group among branch associations. These 
conclusions are based on interviewing existing and potential new 
users of AIVC services. 


34702 (NEI-SE-51) Periodic flow through thin-plate slots. 
Modera, M.P. (Applied Science Division, Lawrence Berkeley Labo- 
ratory, Berkeley, CA (US)). Royal Inst. of Tech., Stockholm 
(Sweden). Dept. of Heating and Ventilation; Swedish Council for 
Building Research, Stockholm (Sweden); Swedish Meteorological 
and Hydrological Inst., Norrkoeping (Sweden). Meteorology and 
Climatology. 1989. 129p. Order Number DE90796231. Available 
from NTIS (US Sales Only), PC A07/MF A01. 

Publ. in Climate and buildings 1989:2. 

The flow through thin-plate apertures subjected to sinusoidal 
pressure boundary conditions is examined theoretically and experi- 
mentally in this dissertation, the original impetus of the work being 
som experimental results obtained with a technique that employs 
sinusoidal pressure variations to measure the air tightness of build- 
ing envelopes (AC pressurization). The experimental results 
indicated an apparent phase shift between the flow through and 
the applied sinusoidal pressure differentials across windows 
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opened beyond a certain point. The most significant theoretical 
conclusion to be drawn from this research is that, over the range of 
interest, a simplified inviscid model based on a time-invariant flow 
channel provides accurate estimates of the pressure/flow relation- 
ship in a thin-plate slot subject to temporally periodic boundary 
conditions. Based upon both the experimental and theoretical re- 
sults it can also be concluded that the AC pressurization technique 
should be capable of measuring the leakage of most unintentional 
thin-plate leaks in building envelopes, slots up to 2 cm wide having 
a pressure/flow phase shift less than 8° at the typical operating 
pressures and frequencies. Such a phase shift corresponds to a 
measurement bias of less then 1%. Other potential applications 
and extensions of the work include: natural ventilation in buildings, 
oscillating flow measurement with orifice plates imbedded in pipes, 
the frequency response of vented loudspeakers, the ventilation 
efficiency of breathing, and automotive shock absorbers. (37 ilius- 
trations, 10 tables, 62 references). 


34703 (Ol-821-U-678) Energy effient electrical product 
knowledge base: Technical report. Edwards, P.; Barringer, C.; 
Sibbit, B.; Forgas, 
(Canada). Nov 1989. vp. (CE—02878). Available from Canadian 
Electrical Association, Research & Development, Suite #500, One 
Westmount Square, Montreal, PQ, CAN H3Z 2P9. Prices: $75.00 
NON-MEMBERS; MEMBERS: PRICE UPON REQUEST FUNDS 
CAN. 

This is a report of a project undertaken to identify, catalog and 
analyze documents pertaining to energy efficiency in residential 
electric white appliances: refrigerators, freezers, ranges, dishwash- 
ers, clothes washers and clothes dryers. The project team 
undertook an extensive literature search and review, focusing on 
residential white appliances. The reports identified were reviewed, 
abstracted and catalogued in a computer-accessible file. This re- 
port summarizes the energy savings potentials and presents limited 
cost estimates for potential design modifications which are applica- 
ble to residential ranges, dishwashers, refrigerator/freezers, clothes 
washers and clothes dryers. The report also details the methods 
used in obtaining information, and identifies useful contracts for 
follow-up work. 129 refs., 19 figs., 27 tabs. 


34704 (PB—90-199175/XAB) Residential gas-fired heat 
pumps: An economic assessment. Maret, A.R.; Schuster, J.P.; 
Wright, L.R.; Hlinak, A.J.; Kazmer, K.C. Gas Research Inst., 
Chicago, IL (USA). Jan 1983. 86p. Available from NTIS, PC 
AO5/MF A01. 

GRI has performed an economic assessment of various air 
source gas-fired heat pump (GFHP) options for single-family 
detached residences. The objective of the assessment was to real- 
istically evaluate the potential economic benefit of the generic 
GFHPs currently being developed relative to competing systems. 
Two building scenarios were used: one reflecting a high thermal 
load home and the other a low thermal load home. Nine census re- 
gions were used to evaluate climate and energy price variations. 
The projected performance in the years 1995 and 2000 of four 
GFHP systems (Stirling/Rankine, Stirling/Stirling, Advanced Single- 
Effect Absorption, and Double-Effect Absorption) were compared 
with the projected performance of their primary competitors: the 
advanced electric heat pump (EHP) and various gas furnace/ 
electric air conditioner combinations. The performance projections 
were used in conjunction with an economic model to make 
comparisons between various space-conditioning systems using in- 
dicators such as first cost, life-cycle cost, payback period versus a 
reference unit, and operating cost. 


34705 (PB-90-501743/XAB) Program for energy analysis of 
residences (PEAR) (for microcomputers). Software. Corin, N. 
Department of Housing and Urban Development, Washington, DC 
(USA). Office of Policy Development and Research. Jan 1989. vp. 
Available from NTISCP D01. 

The software is contained on 5 1/4-inch diskettes, double density 
(860K), compatible with the IBM PC microcomputer. The diskettes 
are in the ASCII format. Price includes documentation, PB—90- 
192220. 

PEAR is an interactive program for residential building energy 
analysis utilizing a comprehensive DOE-2.1 data base for residen- 
tial buildings. The extensive data base is used by PEAR to 
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estimate the annual energy use of houses with typical conservation 
measures such as ceiling, wall, and floor insulation, different win- 
dow types and glazing layers, infiltration levels, and equipment 
efficiency. It also allows the user to include the effects of roof and 
wall color, movable night insulation on the windows, reflective and 
heat absorbing glass, an attached sunspace, and use of a night 
setback. Software Description: The software is written in the Turbo 
Pascal programming language for implementation on an IBM PC 
microcomputer using MS-DOS operating system. Software requires 
128K of memory and a hard disk or two floppy disk drives with ei- 
ther a monochrome or color monitor. A graphics adapter is needed 
to implement the Bar Chart option. 


34706 (PB-90-866245/XAB) Polyurethane/polyisocyanurate 
foam thermal insulation. November 1983-February 1990 (A Bib- 
liography from the Rubber and Plastics Research Association 
data base). Report for November 1983-February 1990. National 
Technical Information Service, Springfield, VA (USA). Apr 1990. 
121p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-85-869329. 

This bibliography contains citations concerning the use of poly- 
isocyanurate/polyurethane foam for thermal-insulation building 
materials. Flammability and smoke generation characteristics, 
building frame sheathing materials, fiber reinforcement, laminated 
insulation foam boards, substitution for controversial formaldehyde 
foams, and aging characteristics are among the topics discussed. 
Performance evaluations of existing buildings with installed foam 
insulation are included. (This updated bibliography contains 257 ci- 
tations, 121 of which are new entries to the previous edition.) 


34707 (PEVEF—CE03033) Comfort-plus condensation and 
ventilation. Prince Edward Island Dept. of Energy and Forestry, 
Charlottetown, PE (Canada). [1990]. 27p. (CE-03033). Available 
from PE! Dept. of Energy and Forestry, Shaw Bidg., 105 Rochford 
St., PO Box 2000, Charlottetown, PE, CAN C1A 7N8. Prices: 
PRICES UPON REQUEST. 

Condensation, moisture and poor quality indoor air are side ef- 
fects of an increased usage of caulking, weatherstripping and 
insulation in modern houses; this publication discusses these prob- 
lems and their solutions. It deals with moisture barriers, ventilation 
to reduce the level of moisture in the house, storm windows to re- 
duce window condensation, and the search for sources of moisture 
(such as a wood fuel storage) inside the house. It also deals with 
new ventilation systems such as direct venting and balanced venti- 
lation systems (comprising air exchange systems and heat 
recovery ventilators). Finally, the problems of dehumidifiers and in- 
door air quality are outlined. 1 refs., 25 figs., 1 tab. 


34708 (PNL-7240) Japanese and American competition in 
the development of scroll compressors and Its impact on the 
American air conditioning industry. Ushimaru, Kenji (Energy In- 
ternational, Inc., Bellevue, WA (USA)). Pacific Northwest Lab., 
Richland, WA (USA); Energy International, Inc., Bellevue, WA 
(USA). Feb 1990. 42p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract ACO6-76RL01830. Agreement 
B-041536-A-V. Order Number DE90006343. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

This report examines the technological development of scroll 
compressors and its impact on the air conditioning equipment 
industry. Scroll compressors, although considered to be the com- 
pressors of the future for energy-efficient residential heat pumps 
and possibly for many other applications, are difficult to manufac- 
ture on a volume-production base. The manufacturing process 
requires computer-aided, numerically controlled tools for high- 
precision fabrication of major parts. Japan implemented a global 
strategy for dominating the technological world market in the 
1970s, and scroll compressor technology benefited from the advent 
of new-generation machine tools. As a result, if American manufac- 
turers of scroll compressors purchase or are essentially forced to 
purchase numerically controlled tools from Japan in the future, they 
will then become dependent on their own competitors because the 
same Japanese conglomerates that make numerically controlled 
tools also make scroll compressors. This study illustrates the im- 
portance of the basic machine tool industry to the health of the US 
economy. Without a strong machine tool industry, it is difficult for 
American manufacturers to put innovations, whether patented or 
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not, into production. As we experience transformation in the air 
conditioning and refrigeration market, it will be critical to establish a 
consistent national policy to provide healthy competition among 
producers, to promote innovation within the industry, to enhance 
assimilation of new technology, and to eliminate practices that are 
incompatible with these goals. 72 refs., 8 figs., 1 tab. 


34709 (PNL-7314) Case study of the regional manufactur- 
ers not participating in the manufactured housing RCDP 
[Residential Construction Demonstration Project]. Lee, A.D.; 
Baechler, M.C. Pacific Northwest Lab., Richland, WA (USA). Mar 
1990. 19p. Sponsored by U.S. DOE Bonneville Power Administra- 
tion. DOE Contract ACO6-76RL01830. Order Number DE90010382. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

To develop reliable alternatives for building energy-efficient 
homes, the Bonneville Power Administration (Bonneville) is con- 
ducting the Residential Construction Demonstration Project 
(RCDP). RCDP Cycle 2 is the subject of this report and involves 
manufactured housing (commonly called mobile homes) con- 
structed to US Department of Housing and Urban Development 
(HUD) codes. The primary objectives of the RCDP include: de- 
velop conservation techniques and innovations, assess these 
techniques and innovations, and introduce exhibiting the potential 
to be cost-effective, reliable, and marketable. 1 ref., 1 tab. 


34710 (SERI/TP-212-3684) Vacuum window glazings for 
energy-efficient buildings: Summary report. Benson, D.K. (So- 
lar Energy Research Inst., Golden, CO (USA)); Smith, L.K.; Tracy, 
C.E.; Potter, T.; Christensen, C.; Soule, D.E. Solar Energy Re- 
search Inst., Golden, CO (USA). May 1990. 129p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC02-83CH10093. Order Number DE90000344. Available from 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 

The technical feasibility of a patented, laser-welded, evacuated 
insulating window was studied. The window has two edge-sealed 
sheets of glass separated by 0.5-mm glass spheres spaced 30 mm 
apart in a regular array. A highly insulating frame is required and 
several designs were analyzed. The vacuum window's combination 
of high solar transmittance and low thermal conductance makes it 
superior to many other windows in cold climates. In the US Pacific 
Northwest, the vacuum window could save about 6 MJ of heating 
energy annually per square meter of window in comparison to con- 
ventional, double-glazed windows. A large, vacuum laser-welding 
facility was designed and installed to conduct glass welding experi- 
ments and to fabricate full-sized vacuum windows. Experiments 
confirmed the feasibility of laser-sealing glass in vacuum but identi- 
fied two difficulties. Under some circumstances, bubbles of 
dissolved gases form during welding and weaken the seal. Glass 
also vaporizes and contaminates the laser beam steering mirror. A 
novel moving metal foil mirror was developed to circumvent the 
contamination problem, but it has not yet been used to complete 
welding experiments and fabricate full-sized vacuum windows. 63 
refs., 53 figs., 19 tabs. 


34711 (SERI/TP-212-3786) Electrochromic sun _ control 
coverings for windows. Benson, D.K.; Tracy, C.E. Solar Energy 
Research Inst., Gokden, CO (USA). Apr 1990. 6p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC02-83CH10093. (CONF-900486-1: 33. annual technical confer- 
ence, New Orleans, LA (USA), 29 Apr - 4 may 1990). Order 
Number DE90000335. Available from NTIS, PC AO02/MF A01 - 
OSTI; GPO Dep. 

The 2 billion square meters (m*) of building windows in the 
United States cause a national energy drain almost as large as the 
energy supply of the Alaskan oil pipeline. Unlike the pipeline, the 
drain of energy through windows will continue well into the 21st 
century. A part of this energy drain is due to unwanted sun gain 
through windows. This is a problem throughout the country in com- 
mercial buildings because they generally require air conditioning 
even in cold climates. New commercial windows create an addi- 
tional 1600 MW demand for peak electric power in the United 
States each year. Sun control films, widely used in new windows 
and as retrofits to old windows, help to mitigate this problem. How- 
ever, conventional, static solar control films also block sunlight 
when it is wanted for warmth and daylighting. New electrochromic, 
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switchable, sun-gain-control films now under development will pro- 
vide more nearly optimal and automatic sun control for added 
comfort, decreased building operating expense, and greater energy 
saving. Switchable, electrochromic films can be deposited on 
polymers at high speeds by plasma enhanced chemical vapor de- 
position (PECVD) in a process that may be suitable for roll coating. 
This paper describes the electrochromic coatings and the PECVD 
processes, and speculates about their adaptability to high-speed 
roll coating. 8 refs., 3 figs. 


34712 (SERI/TP-254-3629) Testing the effectiveness of 
mobile home weatherization measures in a controlled environ- 
ment: The SERI CMFERT [Collaborative Manufactured 
Buildings Facility for Energy Research and Training] Project. 
Judkoff, R.D.; Hancock, C.E.; Franconi, E. Solar Energy Research 
Inst., Golden, CO (USA). Mar 1990. 45p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC02- 
83CH10093. Order Number DE90000323. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

For several years the Solar Energy Research Institute has been 
testing the effectiveness of mobile home weatherization measures, 
with the support of the US DOE Office of State and Local Assis- 
tance Programs Weatherization Assistance Program, the DOE 
Office of Buildings and Community Systems, the seven states 
within the federal Weatherization Region 7, the Colorado Division 
of Housing, and the DOE Denver Support Office. During the winter 
of 1988-89, several weatherization measures were thermally 
tested on three mobile homes under controlled conditions inside a 
large environmental enclosure. The effects of each weatherization 
measure on conduction losses, infiltration losses, and combined 
furnace and duct-delivered heat efficiency were monitored. The 
retrofit options included air sealing, duct repair, furnace tune-up, in- 
terior storm panels, floor insulation, and roof insulation. The study 
demonstrated that cost-effective heating energy savings of about 
20% to 50% are possible if weatherization techniques adapted to 
the special construction details in mobile homes are applied. 24 
refs., 18 figs., 9 tabs. 


34713 (SV-UG—1990-8) Gas heating of ventilation air. Fors- 
man, J. Swedish State Power Board, Vaellingby (Sweden). 3 Jan 
1990. 106p. (in Swedish). Order Number DE90796210. Available 
from NTIS (US Sales Only), PC AO6/MF A01. 

Unit air-heaters are often used for heating in various commercial 
establishments. In Sweden indirect air-heating with hot water or 
steam predominate. Electricity is used where air is directly heated. 
Gas-fired unit air-heaters for direct air heating are available as 
packaged equipment. This report deals with their use as replace- 
ment for the type of unit air-heaters currently in use in Sweden. It 
also points out some general considerations pertinent to gas-fired 
unit air-heaters in warm air heating systems. Gas burners placed in 
the ventilating duct system allowing the products of combustion to 
mix with the heated air are considered as an alternative method for 
air heating. Three possible systems using gas-fired unit air-heaters 
in a heating and ventilating system for industrial premises in Var- 
berg, Sweden have been evaluated. An electric air-heater is used 
in the current system, which heat and supply all the required air in 
a central installation. The system has been based on the electricity 
consumption for the premises, the flow of outside air supplied and 
meteorological data. A comparison is made between the proposed 
designs on one hand and the current system and a duct-burner on 
the other. The prerequisites of the economic evaluation have been: 
* effective interest 5%, * writing off time 15 years, * price on elec- 
tricity 0.253 kr/kWh, * price on gas 0.2 kr/kWh. 


34714 (TKK-KO/LVF-B26) The effect of humidification on 
symptoms and environmental complaints in office workers, an 
experimental study. Reinikainen, L.; Jaakkola, J.K.; Seppaenen, 
O. Helsinki Univ. of Technology, Otaniemi (Finland). Lab. of Heat- 
ing, Ventilation and Air Conditioning. 1990. 94p. (In Finnish). Order 
Number DE90796182. Available from NTIS (US Sales Only), PC 
AO5/MF A01. 

The aim of this study was to investigate experimentally the effect 
of air humidification on acute symptoms and environmental com- 
plaints in office workers. During the experiment participants were 
asked to fill daily an diary which inquired outcome symptoms and 





environmental complaints. Exhaust flows, indoor air relative humid- 
ity and temperature, the concentrations of indoor air formaldehyde, 
fungal spores and bacteria, dust concentration and indoor air odor 
were measured. Compared with the situation before the ventilation 
adjustment the mean room temperature was lower, but the range 
of variation was still wide. Sick building symptoms occurred as fre- 
quently as earlier possibly because of the wide distribution of room 
temperatures. During the humidified period there were less dryness 
symptoms of skin and eyes and the total amount of dryness symp- 
toms was smaller than during the nonhumidified period. These 
differences were statistically significant. Despite nose dryness all of 
the skin and mucous membrane symptoms were less common and 
the general symptoms (headache, lethargy and nausea) more com- 
mon and the total amount of sick building symptoms was smaller 
during the humidified than nonhumidified periods. These differ- 
ences were not statistically significant. The sensations of warmth 
and air stuffines increased and the sensation of air dryness de- 
creased due to humidification and the differences were statistically 
significant. The humidified air felt more dusty and there was more 
odor in it than in the nonhumidified air. These differences were not 
statistically significant. Humidification had no effect on chemical or 
biological indoor air pollutants. Odor panelists detected more odor 
in the humidified air and felt it more stuffy and less acceptable than 
nonhumidified air. 


34715 (TTKK-LT-63) The simulation program for abso- 
prtion processes. Koepsi, M. Tampere Univ. of Tech. (Finland). 
Thermal Engineering. 1989. 126p. (in Finnish). Order Number 
DES90796198. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

The aim of this study has been to widen the basic version of the 
simulation program for absorption processes. In its present form 
the program contains unit subroutines for nine different compo- 
nents, which can be modeled by black box or heat conductance 
models. For absorber and desorber exist also more specific falling 
film models. As a working pair of a process can be used either 
lithiumbromide-water or ammonium-water. For heating and cooling 
of components there are four alternatives: water, water vapor (con- 
densing, evaporating), flue gas and a substance described by 
specific heat. The program has also been tested by solving various 
processes and comparing the calculated values with the known 
ones. As a result it can be stated that the simulation program is 
giving a fairly good agreement with reality. 


34716 (VTT-TIED—1101) The effect of temperature on the 
properties of wood and gluelines. Kilpelaeinen, H. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Puulaboratorio). Val- 
tion Teknillinen Tutkimuskeskus, Espoo (Finland). Jan 1990. 69p. 
(In Finnish). Order Number DE90796178. Available from NTIS (US 
Sales Only), PC AO4/MF A01. 

The research initially involved an investigation of the thermo- 
technical properties of wood based on a literature survey. The 
properties in question included the cooling, specific heat, thermal 
conductivity, thermal expansion and freezing of wood. Moreover, 
the literature survey included a review of the dependence of the 
strength of wood and adhesives on temperature. The strength of 
wood generally increases as temperature falls and the greater the 
moisture content of the wood. The vital property of shear strength 
of the glue-line can double with a fall in temperature from +20 deg 
C to -100 deg C. Moreover, the strength of thermo- and cold- 
setting plastics used as adhesives also increases as temperature 
drops. The strength of thermoplastic adhesives is almost constant 
at low temperatures, though at elevated temperatures the adhesive 
becomes elastic and starts to flow. The optimal strengths of glue- 
lines with wood moisture content at the normal level of around 12 
per cent are achieved in the temperature range 0 to +40 deg C. 
With damp wood, freezing increases strength, though when taken 
to arctic conditions the strength decreases. At elevated tempera- 
tures the glue-line’s strength is determined by the adhesive’s 
softening temperature. The changes in strength as temperature 
varies should be noted in the design of glued wood structures. 


34717 (VTT-TUTK-632) Fire tests on coverings with e sub- 
strate of cellular plastics. Kajastila, FR. (Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Palotekniikan Lab.). Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland). Jul 1989. 67p. Order 
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Number DE90796176. Available from NTIS (US Sales Only), PC 
AO4/MF A01. 

The report contains results from various small scale fire tests 
carried out on typical coverings on a substrate of cellular plastic 
materials. The ordinary testing of coverings is presently done on a 
substrate of particle board, but the results obtained here show that 
the fire protection time obtained in these test may not always be 
applicable to other substrates. For the same covering the fire pro- 
tection time may vary by a factor of almost 10 depending on the 
substrate. The report also states that a temperature of 190 deg C 
is considered to be a safe critical surface temperature for a sub- 
strate of polyurethane and 100 deg C for a substrate of 
polystyrene. The critical temperatures for substrates can be deter- 
mined accurately with both an ignitability apparatus in accordance 
with ISO 5657 or a cone calorimeter, both operated at a heat flux 
level of 30 kW/m*. The results also showed that one must also 
take into consideration the interaction between the covering and 
the substrate and not base classification only on the deterioration 
temperature of the polymeric substrates. It was particularly noticed 
that humidity from water containing covering materials causes 
strong deformations of substrates of cellular plastics. 


34718 (VTT-TUTK-635) Hydraulic network simulation: IEA- 
Annex 10: Building System Simulation Work. Kohonen, R. 
(Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). LVI-tekniikan 
Laboratorio); Laitinen, A.; Virtanen, M. Valtion Teknillinen 
Tutkimuskeskus, Espoo (Finland). Aug 1989. 143p. Order Number 
DE90796177. Available from NTIS (US Sales Only), PC A07/MF 
A01. 

The present report summarizes the work done within the IEA- 
Annex 10: Building System Simulation Work. The subtask consists 
of simulating a water radiator heating system as a whole coupled 
with the building using design data as input and using measured 
data for verification of the predictions. The exercise had three 
stages: hydraulic balance, thermal balance and plant simulation 
coupled with the building. Based on the hydraulic simulations it 
was found that a water radiator network can be dimensioned with a 
quick method, i.e. the wanted flow rates are obtained without pre- 
cise pressure drop calculation. The quick dimensioning method 
requires loose pipe-dimensioning and high pressure loss at radiator 
valves. During some operating conditions the pressure drop of radi- 
ator valves may exceed 10-15 kPa which causee unintended noise 
problems. Thermal balance analysis showed the importance of flow 
control devices in stabilizing the network hydraulically. Heat 
emission of the network was also influenced by the flow control de- 
vices: the narrower the proportional band of by-pass valves the 
smaller the deviation of heat emission and flow rates of the radia- 
tors from the wanted values. In the plant simulation the heat 
distribution network of the La Chaumiere Building was coupled with 
multi-zone simulation of building. The dynamic behaviour of the 
network was studied for a two weeks winter period. Based on 
these calculations it was concluded that the use of by-pass or 
pressure differential valves has not a great energy saving potential 
(1-4%), but they should be used to stabilize the network hydrauli- 
cally. The models developed within IEA-Annex 10 work for 
simulating the hydronic heating system coupled with the building 
was found to be reasonable and accurate enough to analyse the 
energy saving potential and influences of the components on the 
thermohydraulic performance of the water radiator heating system. 


34719 (YEDT—CE02912, pp. 206-244) Energy conservation 
options for Alaska mobile homes. Munson, J. (Dept. of Com- 
merce and Economic Development, Div. of Energy and Power 
Development, Anchorage, AK (USA)). Department of Energy, 
Mines and Resources, Ottawa, ON (Canada); Yukon Territory Dept. 
of Economic Development and Tourism, Whitehorse, YT (Canada). 
[1985]. (CONF-830001-: 34. Alaska science conference, White- 
horse (Canada), ; CE-02912). In Towards energy self sufficiency in 
the North: Energy conservation and forest biomass. Available from 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: $0.34 CAN per page, 
$3.40 minimum. 

Factory built, mobile homes represent a significant part of the 
housing stock in Alaska. In some communities over 50% of 
dwelling units (including apartments) are mobile homes. Because 
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of the type of construction used, mobile homes may offer the most 
potential for energy saving retrofit measures. Mobile homes can be 
retrofitted in much the same manner as stick built houses. Prob- 
lems and options available to the mobile home owner for reducing 
energy usage are discussed. The basic retrofit decision in evaluat- 
ing for wall insulation retrofits is whether to insulate fromm the 
inside or from the outside. The advantages and disadvantages to 
each method are discussed. Several types of insulation material 
are evaluated. Windows and doors in mobile homes offer one of 
the best areas for improvement as the general poor quality of win- 
dows and doors used in construction of the units results in a major 
source of heat loss. Activities are discussed which the average 
homeowner can do to reduce energy consumpton in the home cost 
little and do not require major changes in lifestyle or habits. 9 refs., 
18 figs. 


34720 Energy design for architects. Shaw, A. (American 
Architectual Foundation (US)). 349p. The Fairmont Press Inc., Lil- 
burn, GA (USA) (1988). 

This text examines the design considerations which need to be 
taken into account in meeting client requirements for building 
operating efficiency. Siting elements including orientation and con- 
figuration, underground design options, and sun and wind control 
are fully explored. The reader is taken step by step from siting and 
space planning through the construction process, covering building 
envelope, fenestration and other apertures, structure and mass, 
lighting, thermal systems, process and domestic hot water, and en- 
ergy management and control systems. The final chapters present 
detailed energy use and performance analysis techniques as well 
as payback assessment procedures. An extensive glossary and in- 
dex are also provided. 


34721 Assessment of environmental issues associated with 
the DOE existing bulldings efficiency research (EBER) pro- 
gram. Beldock, J.A.; Freeman, E.C.; Mixon, W.R.; Millhouse, J.P. 
pp. 16 of Proceedings of the 9th Miami international congress on 
energy and environment. Volume 1-2 (Abstracts). Veziroglu, T.N. 
Univ. of Miami, College of Engineering, Coral Gables, FL (USA) 
(1989). (CONF-891210-: 9. Miami international congress on en- 
ergy and environment, Miami Beach, FL (USA), 11-13 Dec 1989). 
This paper evaluates and prioritizes the outdoor and indoor con- 
sequences of efficiency improvements in the residential and 
commercial building sectors. The authors examine the environmen- 
tal issues in the context of the U.S. Dept. of Energy's Existing 
Buildings Efficiency Research (EBER) Program. Opportunities for 
building energy conservation and efficiency improvements are iden- 
tified and translated into environmental savings and benefits. A 
substantial share of the environmental benefits of potential effi- 
ciency improvements in the residential and commercial sectors 
take the form of reduced emissions from power generation facili- 
ties. Sulphur dioxide and carbon dioxide emissions are the central 
focus, as these are at present the most significant contributors to 
acid rain and global warming problems. The value of the environ- 
mental costs and benefits of energy use is assessed in a 
methodological discussion of a societal costs and externalities. In- 
door air quality, health and comfort concerns are comparatively 
examined. As a result of the assessment of environmental issues, 
research needs are identified and promising pathways proposed. 


34722 Energy management of commercial bulldings 
through daily energy performance tracking. Mazzucchi, R.P. 
(Pacific Northwest Lab., Richland, WA (USA)). pp. 19 of Proceed- 
ings of the 9th Miami international congress on energy and 
environment. Volume 1-2 (Abstracts). Veziroglu, T.N. Univ. of Mi- 
ami, College of Engineering, Coral Gables, FL (USA) (1989). DOE 
Contract ACO6-76RL01830. (CONF-891210-: 9. Miami interna- 
tional congress on energy and environment, Miami Beach, FL 
(USA), 11-13 Dec 1989). 

This paper presents the preliminary results of efforts to develop 
useful indicators of relative building energy performance from whole 
building energy consumption data. The impact of various determi- 
nants of energy use are evaluated and a data base of key building 
characteristics and normalized energy consumption is constructed. 
The resulting information is used to track the energy performance 
of a building over time to identify and assess energy use efficiency 
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changes. The information can also be compared with similar build- 
ings if a database of the results of these analyses is constructed. 


34723 _—In-situ measurement of wall thermal performance: 
Data interpretation and apparatus design recommendations. 
Modera, M.P. (Lawrence Berkeley Lab., Univ. of California, Berke- 
ley, CA (US)); Sherman, M.H.; deVinuesa, S.G. pp. 91-106 of 
Thermal insulation: Materials and systems. Powell, F.J.; Matthews, 
S.L. ASTM, Philadelphia, PA (USA) (1987). (CONF-841202-: 
ASTM symposium on thermal insulation: materials and systems, 
Dallas, TX (USA), 2-6 Dec 1984). 

Although the U values of many building materials have been de- 
termined by laboratory testing, the in situ thermal performance of 
walls, under either static or dynamic conditions, is not so well doc- 
umented. This report examines the use of field measurements of 
heat flow and surface temperatures to determine the dynamic as 
well as static thermal performance of walls. The measurement 
strategies examined include both active devices, which generate 
their own heat fluxes on the wall surfaces, and passive devices, 
which rely on the weather to induce the required fluxes and tem- 
perature differences. Data obtained with both devices are analyzed 
with the simplified thermal parameter (STP) model, which was 
designed to characterize a wall from flux and temperature mea- 
surements rather than from assumed material characteristics. The 
active measurement data are also analyzed with a modified version 
of the STP model that takes into account lateral heat losses. Some 
possible sources of error for both active and passive measurement 
strategies are also examined, and recommendations for both mea- 
surement strategies are given. 


34724 Thermographic inspection of the installation quality 
of retrofitted wall insulation. Tsongas, G.A. (Portland State Univ., 
Portland, OR (US)); Ball, T.J. pp. 196-201 of Thermal insulation: 
Materials and systems. Powell, F.J.; Matthews, S.L. ASTM, 
Philadelphia, PA (USA) (1987). (CONF-841202-: ASTM sympo- 
sium on thermal insulation: materials and systems, Dallas, TX 
(USA), 2-6 Dec 1984). 

This paper reports on infrared thermographic scans of the walls 
of 79 homes in Spokane, Washington, made during the winter of 
1983 as a means of observing the installation quality of retrofitted 
wall insulation. A special attempt was made to determine quantita- 
tively the amount of void area that is typical in insulated walls since 
it can have a significant impact on thermal performance. Valid re- 
sults were obtained for 30 of the test homes in this study, and the 
average uninsulated or void area was 9%, with a range of 1 to 
35%. This result is in excellent agreement with those from other 
studies. For a 9% uninsulated area, estimates of the increase in 
heat loss relative to a fully insulated wall vary from a low of about 
9% to as high as about 40%. As suggested by the wide range in 
results, some of the retrofit wall insulation jobs were excellent and 
some were extremely poor. The newer installations were generally 
poorer. The important point is that it is clear from these results that 
wall insulation can be properly installed with little or no void area. 
Improved quality control on the part of the installers is certainly 
possible and needed. The fact that the average installation quality 
is relatively poor and the range in results is very large indicates 
that some king of inspection program is advisable. 


34725 Formaldehyde emissions from selected fibrous glass 
insulation products. Matthews, T.G. (Measurement Applications 
Group, Health and Safety Research Div., Oak Ridge National Lab., 
Oak Ridge, TN (US)); Westley, R.R. pp. 223-237 of Thermal insu- 
lation: Materials and systems. Powell, F.J.; Matthews, S.L. ASTM, 
Philadelphia, PA (USA) (1987). DOE Contract AC05-840R21400. 
(CONF-841202—: ASTM symposium on thermal insulation: materi- 
als and systems, Dallas, TX (USA), 2-6 Dec 1984). 

This paper reports on the formaldehyde (CH2) emission potential 
of fibrous glass insulation acquired from the three largest manufac- 
turers in the United States. Screening measurements of unfaced 
and kraft-faced R-19, foil-faced R-11, and 25.4 mm (1-in.) unfaced 
insulation made with a formaldehyde surface emission monitor 
(FSEM) demonstrate low interproduct and intermanufacturer varia- 
tion in CH,O0 emission rates. The FSEM screening data and 
environmental chamber measurements of unfaced R-19 insulation 
taken at 23°C and 50% relative humidity both indicate CH2O emis- 
sion rates of 0.02 + 0.01 mg/m*h after one to three months of 





product conditioning in atmospheres of low CH2O concentration. 
Threefold to fourfold increases in CH2O emissions were measured 
in environmental chamber tests taken at 38°C and 68% relative 
humidity, simulating potential seasonal exposures in attic and wall 
cavities adjacent to indoor compartments. However, a two- 
compartment, diffusion model describing the potential impact of 
attic insulation at 38°C and 68% relative humidity on indoor CH2O 
concentrations indicates a maximum increment of 0.03 mg/m*® 
(0.02 ppm). 


34726 Effect of wall mass on the annual heating and cool- 
ing loads of single-family residences for five selected climates. 
Burch, D.M. (Center for Building Technology, National Bureau of 
Standards, Gaithersburg, MD (US)); Walton, G.N.; Cavanaugh, K.; 
Licitra, B.A. pp. 541-566 of Thermal insulation: Materials and sys- 
tems. Powell, F.J.; Matthews, S.L. ASTM, Philadelphia, PA (USA) 
(1987). (CONF-841202—: ASTM symposium on thermal insulation: 
materials and systems, Dallas, TX (USA), 2-6 Dec 1984). 

The space heating and cooling loads for a typical house and a 
high-solar-gain house containing partition walls and interior furnish- 
ings are simulated using a computer program, the thermal analysis 
research program (TARP). Separate computer runs are carried out 
for the following wall constructions: insulated wood frame, insu- 
lated masonry with mass on the exterior, and insulated masonry 
with insulation sandwiched between interior and exterior mass. The 
reductions in annual space heating and cooling loads achieved in 
typical houses with masonry wall construction compared with iden- 
tical houses with lightweight wood-frame wall construction are 
derived as a function of five climates. Insulation credits for energy 
conservation standards to account for reductions in space condi- 
tioning loads for masonry houses are investigated. The presence of 
interior mass features was observed to cause the typical house to 
approach a static high-mass limit that coincided with steady-state 
theory. Under such a condition, wall mass was found to be a small 
effect on annual space heating and cooling loads. 


34727 A method to predict the hour-by-hour humidity ratio 
of attic air. Cleary, P. (Lawrence Berkeley Lab., Univ. of California, 
Berkeley, CA (US)); Sonderegger, R. pp. 630-638 of Thermal insu- 
lation: Materials and systems. Powell, F.J.; Matthews, S.L. ASTM, 
Philadelphia, PA (USA) (1987). DOE Contract AC03-76SF00098. 
(CONF-841202—: ASTM symposium on thermal insulation: materi- 
als and systems, Dallas, TX (USA), 2-6 Dec 1984). 

Long-term measurements of attic wood moisture content have 
shown that at least 50 kg of water may be stored in roof sheathing 
members over the course of the winter, to be released in the 
spring. Overlaid on this seasonal cycle is a daily variation driven by 
temperature changes in the attic. A dynamic model is required to 
predict the resulting attic air humidity ratio. Hourly moisture flows in 
a typical attic-from ventilation and from the wood-are examined, 
and a simple first-principles dynamic mathematical model to relate 
them is developed. The model predicts the hour-by-hour attic air 
humidity ratio. The results are compared with measured data. The 
implications for attic ventilation rates at different levels of attic insu- 
lation are discussed. 


34728 An agenda for cooperative R and D in advanced, 
energy-efficient housing. Barron, J.J. (New York State Energy 
Research and Development Authority (US)). pp. 1.11-1.14 of 
Single-family building technologies. American Council for an 
Energy Efficient Economy, Washington, DC (USA) (1988). (CONF- 
8808240-: Single-family building technologies, Pacific Grove, CA 
(USA), 28 Aug - 3 sep 1988). 

In housing as in other key industrial sectors, R&D is the life 
blood of economic vitality. The U.S. housing industry, being 
characterized by thousands of small companies, is faced by the in- 
ability to generate research support and lacks the cohesiveness to 
facilitate rapid technology transfer. National and local government 
policy lack a coordinated approach to stimulate technology devel- 
opment, industry progress or research needed to meet the future 
challenges to our housing industry. This paper presents an agenda 
for cooperatively funded, energy-related research and policy 
changes needed to meet these challenges. 


34729 Demonstrating model conservation standards in man- 
ufactured housing. Riewer, S. (Bonneville Power Administration, 
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OR (US)). pp. 1.130-1.140 of Single-family building technologies. 
American Council for an Energy Efficient Economy, Washington, 
DC (USA) (1988). (CONF-8808240—: Single-family building tech- 
nologies, Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

Bonneville Power Administration participated in an agreement to 
pay the incremental costs to have 34 manufactured homes built to 
the regional model conservation standards (MCS). The homes 
were purchased by the Tulalip Housing Authority, Marysville, 
Washington, as housing for their low-income families. The MCS 
called for raising current practice standards to double glazing with 
thermal break for windows, R-38 insulation in the ceiling, R-19 in 
the wall, and R-30 under the floor. Additionally, a special truss sys- 
tem for ceiling insulation had to be designed and implemented, and 
dehumidifiers were installed to account for the expected decrease 
in natural infiltration. All homes were metered for total consumption 
and for space heating consumption. Simulations indicated that 
these homes would use no more than 2 kilowatt hours per square 
foot per year. The first heating season was mild, but heating con- 
sumption was much higher than expected. This paper investigates 
incremental costs, thermal performance, and occupant characteris- 
tics and behavior. 


34730 ASHRAE’s air tightness standard for single-family 
houses. Sherman, M. (Lawrence Berkeley Lab., CA (USA)). pp. 
1.167-1.170 of Single-family building technologies. American Coun- 
cil for an Energy Efficient Economy, Washington, DC (USA) (1988). 
(CONF-8808240-: Single-family building technologies, Pacific 
Grove, CA (USA), 28 Aug - 3 sep 1988). 

The American Society of Heating Refrigerating and Air Condi- 
tioning Engineers (ASHRAE) has completed the public review and 
is in the final approval stages of a standard (ASHRAE Standard 
119) entitled Air Tightness Requirements for Single-Family De- 
tached Residential Buildings. This standard categorizes houses by 
their air leakage and sets maximum leakage limits on houses de- 
pending on climate. The categorization uses the building and air 
tightness measurement procedures of either ASTM standard E779 
or CGSB standard CAN/CGSB-149.10-M86 to produce a normal- 
ized leakage value. The climate indicator used is infiltration 
degree-days and the standard contains calculations for over 200 
cities across the U.S. In the formation of the standard a target en- 
ergy consumption for infiltration was used; if buildings were built to 
this standard no more than 150 MJ per m@ of floor space could be 
annually attributed to infiltration. It is possible that the level of tight- 
ness required by this standard combined with ventilation standards 
such as ASHRAE Standard 62 may require that mechanical venti- 
lation be installed in severe climates. This report summarizes the 
energy and ventilation impacts that could be expected should the 
standard be fully implemented. 


34731 The cost-effectiveness of foundation insulation mea- 
sures: Results from the Building Fountain Design Handbook. 
Carmody, J.C. (Underground Space Center, Univ. of Minnesota 
(US)); Shen, L.S.; Huang, YJ.; Parker, D.S. pp. 1.29-1.41 of 
Single-family building technologies. American Council for an 
Energy Efficient Economy, Washington, DC (USA) (1988). (CONF- 
8808240—-: Single-family building technologies, Pacific Grove, CA 
(USA), 28 Aug - 3 sep 1988). 

The methodology used in the Building Foundation Design Hand- 
book for the calculation and analysis of foundation energy use is 
described. The handbook provides a simplified method to estimate 
cost-effectiveness for foundation insulation measures in all regions 
of the United States. It also furnished information on acceptable 
practices of subdrainage, waterproofing, structural integrity, thermal 
efficiency, and radon and termite control. These systems are re- 
lated to foundation design in a series of construction details for 
basements, crawl spaces, and slab- on-grade foundations. A foun- 
dation energy use data base was developed using a University of 
Minnesota finite difference computer program coupled with the 
DOE 2.1C whole building energy-use simulation model. Eighty- 
eight different insulation configurations and conditions were 
simulated for thirteen U.S. cities representing major climatic re- 
gions. A life-cycle savings method was used to estimate the least 
cost level of insulation for the foundation systems. Results for deep 
basements and slab-on-grade foundations are discussed. 
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34732 Research of radon movement in buildings in pursuit 
of optimal mitigation. Hubbard, L.M. (Princeton Univ., NJ (USA). 
Center for Energy and Environmental Studies); Bohac, D.L.; 
Gadsby, K.J.; Harrje, D.T.; Lovell, A.M.; Socolow, R.H. pp. 1.42- 
1.54 of Single-family building technologies. American Council for 
an Energy Efficient Economy, Washington, DC (USA) (1988). 
(CONF-8808240—: Single-family building technologies, Pacific 
Grove, CA (USA), 28 Aug - 3 sep 1988). 

Research on radon movement across the below-ground bound- 
ary of a building reveals complex effects which must be taken into 
account in optimizing radon mitigation. Both of the examples in this 
paper show the following two consequences of the high porosity of 
hollow- block basement walls. Before mitigation, these walls are a 
major avenue of radon entry into the basement, accounting for 
roughly 20% of total radon entry in one house as estimated by 
combining several field and laboratory experiments. After mitiga- 
tion, these walls are pathways for the entrainment of basement air 
with subslab air removed by the subslab depressurization system; 
another experiment with tracer gas yields an estimate that 50% of 
the air in the exit pipe is from the basement, with evident energy 
penalties. By exploiting the wall-to-subsiab coupling, the mitigation 
system was able to make the basement walls an insignificant 
radon source, even without direct wall penetrations. 


34733 _ Infiltration testing of homes constructed to the BPA 
model conservation standards program. Kolb, J.O. (Oak Ridge 
National Lab., TN (USA)). pp. 1.68-1.80 of Single-family building 
technologies. American Council for an Energy Efficient Economy, 
Washington, DC (USA) (1988). (CONF-8808240-: Single-family 
building technologies, Pacific Grove, CA (USA), 28 Aug - 3 sep 
1988). 

The Bonneville model conservation standards (MCS) require air 
sealing techniques to reduce incidental infiltration in homes below 
levels found using conventional construction techniques. Measure- 
ments of infiltration in 35 MCS code-constructed homes are 
reported in this paper using two techniques: blower door depres- 
surization and short-term tracer gas decay to measure incidental 
infitration and total infiltration with an air- to-air heat exchanger 
operating. The MCS homes were located in four early adopter ju- 
risdictions of the MCS program - two in Washington and two in 
Idaho. The two Idaho jurisdictions had significantly greater success 
meeting the tight infiltration control standard than did a jurisdiction 
in western Washington. The infiltration level results are discussed 
relative to the construction and air sealing practices and inspection 
techniques employed in the different locations. Ventilation rates 
with air-to-air heat exchangers operating were found to vary above 
and below the MCS Code specified rates in a significant number of 
homes tested. 


34734 Energy measurements of attic barriers installed in 
single-family houses. Levins, W.P. (Oak Ridge National Lab., TN 
(USA)); Karnitz, M.A. pp. 1.81-1.91 of Single-family building tech- 
nologies. American Council for an Energy Efficient Economy, 
Washington, DC (USA) (1988). (CONF-8808240-: Single-family 
building technologies, Pacific Grove, CA (USA), 28 Aug - 3 sep 
1988). 

This paper discusses testing which was conducted to determine 
the energy savings attributable to radiant barriers installed in attics 
of unoccupied single- family houses. Three levels of fiberglass attic 
insulation (R-11, R-19, and R-30) were tested with two types of 
barrier installation (horizontal and truss). The results showed that 
horizontally installed radiant barriers were more effective than truss 
barriers in reducing HVAC loads. 


34735 Energy savings due to model conservation standards 
in multifamily bulldings. Tonn, B.E. (Oak Ridge National Lab., TN 
(USA)); White, D.L.; Currier, C. pp. 2.180-2.194 of Multifamily 
building technologies. American Council for an Energy Efficient 
Economy, Washington, DC (USA) (1988). (CONF-8808241—: Multi- 
family building technologies, Pacific Grove, CA (USA), 28 Aug - 3 
sep 1988). 

In the past several years, the Bonneville Power Administration 
and utilities in the U.S. Pacific Northwest have invested significant 
amounts of money in retrofitting existing dwellings with energy con- 
servation measures. In 1983, region wide Model Conservation 
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Standards (MCS) were developed to guide the construction of en- 
ergy efficient dwellings in order to preclude the more expensive 
retrofitting process. This paper evaluates energy savings at- 
tributable to MCS in the multifamily sector. The sample of buildings 
used in this study is located in Tacoma, Washington. Forty-seven 
buildings, with a total of 158 units, built before 1984 under current 
practice energy and building codes, comprise the control sample. 
Billing histories were collected for each unit in all buildings for the 
period of January 1985 to December 1987. Data on unit size and 
spatial orientation were drawn from building plans and on-site in- 
spections. Occupants of the buildings were surveyed about energy 
use, demographic characteristics, and characteristics about their 
apartment units (e.g., rent, location). This paper presents the differ- 
ences in electricity use between the MCS and non-MCS samples 
and estimates differences in multifamily household electricity use 
(with a focus on space heating) according to significant demo- 
graphic and unit descriptors. It is estimated that between 0.8 kWh/ 
Ft2/year and 1.8 kWh/Ft2/year of space heating electricity savings 
are attributable to the MCS for multifamily buildings. 


34736 Methodology and results of blower door testing in 
small multi-family buildings. Baylon, D. (Ecotope, Inc., Seattle, 
WA (USA)); Heller, J. pp. 2.11-2.23 of Multifamily building tech- 
nologies. American Council for an Energy Efficient Economy, 
Washington, DC (USA) (1988). (CONF-8808241-: Multifamily build- 
ing technologies, Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

The determination of natural infiltration rates in multi-family build- 
ings has been subject to the same uncertainties found in 
single-family residences. While the use of blower door testing has 
enabled analysts to develop reasonable estimates of infiltration 
rates in single-family buildings, these methods cannot be directly 
applied to multi-family buildings. This paper reports on a methodol- 
ogy that was developed to adjust data from standard blower door 
tests to account for these problems and to arrive at an estimate for 
infiltration ratés in multi-family buildings. This technique relies on 
pressurizing individual units and uses smoke sticks to assess the 
degree to which leakage is occurring in common walls between 
units. Through this process, a methodology was derived for reduc- 
ing the effective leakage area, and thus, correcting the blower door 
results to arrive at a more accurate estimate and a bracketed 
range of possible values for the leakage area and air infiltration on 
a unit-by-unit basis in small multi-family buildings. The method was 
applied to several new two and three story multi-family buildings in 
the Pacific Northwest and compared with alternative methods of in- 
filtration measurement. 


34737 Jacket and stack losses from multifamily boilers. 
Modera, M. (Lawrence Berkeley Lab., CA (USA)). pp. 2.148-2.154 
of Multifamily building technologies. American Council for an 
Energy Efficient Economy, Washington, DC (USA) (1988). (CONF- 
8808241-: Multifamily building technologies, Pacific Grove, CA 
(USA), 28 Aug - 3 sep 1988). 

This paper discusses the role of off-cycle losses (jacket losses 
and stack losses) in reducing the overall operating efficiency of the 
boilers used to heat low-rise multi-family buildings. It describes the 
current knowledge relative to off-cycle losses from multi-family boil- 
ers, describes the results of measurements of jacket losses on 
several different types of boilers, and briefly describes a model 
developed to predict air flows and stack losses through two com- 
bustion appliances vented by a single chimney. For the typical 
case in which a boiler and water heater are vented through the 
same chimney, the model is compared with flow rates measured, 
with a tracer gas in a six-unit apartment building in Chicago. 
Finally, the relative magnitudes of jacket and stack losses are com- 
pared for five boilers. This comparison indicates that stack losses 
are normally larger than jacket losses, and should therefore re- 
ceive more attention when trying to improve boiler efficiency. 


34738 An updated compilation of measured energy savings 
in retrofitted multifamily buildings. Goldman, C.A. (Lawrence 
Berkeley Lab., CA (USA)); Greely, K.M.; Harris, J.P. pp. 2.75-2.88 
of Multifamily building technologies. American Council for an 
Energy Efficient Economy, Washington, DC (USA) (1988). (CONF- 
8808241-—: Multifamily building technologies, Pacific Grove, CA 
(USA), 28 Aug - 3 sep 1988). 





In this study, the authors compile and analyze measured data on 
191 retrofit projects in U.S. multi-family buildings, representing over 
25,000 dwelling units, that are included in the Buildings Energy 
Use Compilation and Analysis (BECA) residential data base. They 
have added sixty buildings, including forty buildings that heat with 
electricity, since their initial compilation. The authors focus on three 
topics: a more detailed examination of retrofit costs, including 
costs for individual measures, an analysis of factors that influence 
energy savings in fuel- and electric-heat buildings, and an estima- 
tion of the savings potential and cost associated with retrofitting the 
U.S. multi-family stock using results based on measured data. 


34739 Computer analysis of the energy performance of 
unbalanced single-pipe steam heating systems in older multi- 
family buildings. Huang, YJ. (Energy Analysis Program, 
Lawrence Berkeley Laboratory (US)); Bull, J.; Ritschard, R.L.; Fay, 
J.M. pp. 2.89-2.101 of Multifamily building technologies. American 
Council for an Energy Efficient Economy, Washington, DC (USA) 
(1988). (CONF-8808241—: Multifamily building technologies, Pacific 
Grove, CA (USA), 28 Aug - 3 sep 1988). 

A data base of hourly building loads has been created using the 
DOE-2.1C program for 16 prototype multi-family buildings in 15 
U.S. cities. The prototype buildings reflect typical conditions in 
multi-family buildings of various vintages in four U.S. regions, and 
range from 2-story 4-unit brick buildings built with single-pipe 
steam heat to large 5-story buildings of over 30 units with central 
forced-air systems. The purpose of the data base is to provide a 
consistent basis for assessing the performance and applicability of 
different equipment and conservation measures to the multi-family 
building sector. The full data with hourly heating, cooling (sensible 
and latent), and domestic hot water loads, and the estimated elec- 
tric consumption, by apartment unit will be released on floppy disks 
together with an interactive PC program that allows users to extract 
monthly totals, binned loads, or hour-of-day profiles depending on 
their research interests. A supporting summary report will also be 
available giving monthly and binned totals, and the methodology 
used in calculating the data base. As part of the data base effort, 
the DOE-2.1C computer program was modified to model the typical 
characteristics of a single-pipe steam heating system. Additions 
were made to the DOE-2 system simulation to account for the 
amount of heat available to each zone due to the anticipator, the 
time needed for steam to reach the radiator after the boiler is 
turned on, the residual heat capacity of the radiator and piping 
system, and the location of the thermostat. The simulation method- 
ology is discussed and a sensitivity analysis done to investigate 
the influence of these factors on the total energy use in older multi- 
family buildings in the North Central and Northeast cities. 


34740 Military EMCS: Implications for utilities, cities, and 
energy services. MacDonald, M. (Oak Ridge National Lab., TN 
(USA)); Gettings, M. pp. 3.157-3.168 of Commercial and industrial 
building technologies. American Council for an Energy Efficient 
Economy, Washington, DC (USA) (1988). (CONF-8808242-: Com- 
mercial and industrial building technologies, Pacific Grove, CA 
(USA), 28 Aug - 3 sep 1988). 

This paper discusses possible extensions of energy monitoring 
and control systems (EMCS) to a high level control for many build- 
ings over a large area (large scale EMCS). Extensions of current 
EMCS approaches appear to be emerging technologies. Initial 
awareness of possibilities for such extensions was generated as a 
result of a study conducted on the effectiveness of EMCS used by 
the U.S. Army. Further interest was generated upon learning about 
other systems that make use of extended control to many buildings 
over a large area. An overview of certain factors that appear to 
have an impact for the large scale EMCS, a discussion of some 
implications for potential future use of large scale EMCS, and 
recommendations for possible future work on study and implemen- 
tation of such systems are presented. The concept of large scale 
EMCS offers important challenges and opportunities for utilities, 
cities, and energy services to advance the area and science of 
building energy and comfort control. The authors hope the large 
scale EMCS concept can lead to useful, real applications that pro- 
vide benefits for many people and organizations. Significant 
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benefits appear possible for extensions of present EMCS technolo- 
gies, and significant work is needed to understand and promote 
these potential benefits. 


34741 The sum of megabytes equals gigawatts: Energy 
consumption and efficiency of office PC’s and related equip- 
ment. Norford, L.K. (Princeton Univ., NJ (USA)); Rabi, A.; Harris, 
J.; Roturier, J. pp. 3.181-3.196 of Commercial and industrial build- 
ing technologies. American Council for an Energy Efficient 
Economy, Washington, DC (USA) (1988). (CONF-8808242-: Com- 
mercial and industrial building technologies, Pacific Grove, CA 
(USA), 28 Aug - 3 sep 1988). 

The other end-use category represents up to 25% of electricity 
use in new U.S. office buildings. Office electronic equipment, in- 
cluding mainframe and personal computers, peripherals, copy 
machines, and communications equipment, may account for 5 to 
20% of daytime electrical loads in new offices, and is one of the 
fastest-growing components of commercial sector electricity use 
and peak demand. As an important element of the other end-use, 
electronic office equipment merits recognition as a distinct end-use, 
based on its aggregate energy consumption, contribution to peak 
demand growth, and potential for improved energy efficiency. Major 
findings based on available data on market trends for electronic of- 
fice equipment, energy intensities, saturation and usage patterns, 
and efficiency opportunities are presented. 


34742 Vacuum insulating window R and D: An update. Ben- 
son, D.K. (Solar Energy Research Inst., Golden, CO (USA)); 
Potter, T.F.; Christensen, C.B. pp. 3.21-3.31 of Commercial and 
industrial building technologies. American Council for an Energy Ef- 
ficient Economy, Washington, DC (USA) (1988). (CONF-8808242-: 
Commercial and industrial building technologies, Pacific Grove, CA 
(USA), 28 Aug - 3 sep 1988). 

This paper focuses on analyses which were conducted to deter- 
mine the probable energy performance of a vacuum insulating 
window in northern U.S. climates. It compares the heating energy 
requirements for residential buildings with conventional, double 
glazed windows to the same buildings with a variety of high perfor- 
mance windows including the vacuum window. Three different 
types of building were considered; conventional light weight con- 
struction, super-insulated construction and passive solar heated 
buildings. The vacuum window was predicted to provide net useful 
energy gain over the heating season even when used on the north 
side of all three building types in locations such as Boise, Idaho or 
Portland, Oregon. The net energy savings over conventional 
sealed insulating glass windows was predicted to be about 60 
kBtu/year for each square foot of window. 


34743. Measured energy performance of cool storage in 
commercial buildings: An update of BECA-LM. Piette, M.A. 
(Lawrence Berkeley Lab., CA (USA)); Wyatt, E. pp. 3.214-3.227 of 
Commercial and industrial building technologies. American Council 
for an Energy Efficient Economy, Washington, DC (USA) (1988). 
DOE Contract ACO3-76SF00098. (CONF-8808242-: Commercial 
and industrial building technologies, Pacific Grove, CA (USA), 28 
Aug - 3 sep 1988). 

Over the past several years, numerous utilities and state agen- 
cies have sponsored programs and offered incentives to encourage 
improved energy efficiency in buildings. Many recent efforts have 
been in the area of load management. One of the most promising 
load management technologies is the application of thermal stor- 
age for cooling commercial buildings. Cool storage is generally 
used as an electrical load management strategy to reduce on-peak 
electric demand by shifting the compressor's operation to off-peak 
hours, when electricity costs are lower. There have been very few 
studies to assess the performance of cool storage installations. 
This paper contains information on the performance of eleven ac- 
tual installations. 


34744 Advanced energy design and operation technologies. 
Brambley, M.R. (Pacific Northwest Lab. (US)); Crawley, D.B.; 
Gardner, C. pp. 3.32-3.37 of Commercial and industrial building 
technologies. American Council for an Energy Efficient Economy, 
Washington, DC (USA) (1988). DOE Contract ACO6-76RL01830. 
(CONF-8808242-: Commercial and industrial building technolo- 
gies, Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 
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Current practice in design of commercial buildings does not ade- 
quately consider the relationships between design decisions and 
energy performance. Estimates indicate that if energy criteria were 
integral to the design process, more than 15% of the energy used 
in new buildings could be conserved. This could be done using 
readily available energy-efficient design knowledge, without any 
increase in first costs. Furthermore, building design necessarily in- 
volves assumptions concerning use and operation of the building 
once it is built. Presently, operations practices intended by the de- 
signer are not adequately transferred during commissioning to 
building operators for use as guides during operation. Advanced 
technologies for overcoming these problems are described in this 
paper. The advanced energy design and operations technologies 
will consist of an intelligent automated design advisor that utilizes 
artificial intelligence and other advanced computer technologies to 
provide assistance to and encourage interaction among all partici- 
pants in the design process. Assistance will be provided at all 
points in the building design process, especially in the early phases 
of design (e.g., during building programming) where decisions can 
have particularly significant impacts on energy consumption. The 
technology used for the design adviser will facilitate transfer of criti- 
cal operation guidance to building operators and coupled with 
monitoring technology provide feedback on performance to the de- 
sign process. The technology is presently in the early phases of 
conceptual development. Details of the capabilities and proposed 
structures of the system are described in this paper, together with 
estimates of potential impacts on energy consumption. 


34745 Commercial building systems integration research. 
Gardner, C.M. (U.S. Department of Energy (US)); Crawley, D.B. pp. 
3.65-3.69 of Commercial and industrial building technologies. Amer- 
ican Council for an Energy Efficient Economy, Washington, DC 
(USA) (1988). (CONF-8808242—: Commercial and industrial build- 
ing technologies, Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

Most efforts in the past to make commercial buildings energy- 
efficient have focused on optimization of individual subsystems and 
components. Monitored energy end-use data has shown that build- 
ings use more energy than they were designed and constructed to 
use. The primary reason is that knowledge about energy-related ef- 
fects of interactions among building subsystems (e.g. envelope, 
lighting system, HVAC systems and equipment, controls, etc.) is 
limited. Thus, these interactions are rarely considered during de- 
sign, construction, operation, and maintenance of buildings. Hourly 
building energy analysis models are currently the best way to eval- 
uate whole-building energy performance. However, they are 
seldom used during design to study these interactions because 
they require extra design time and are generally complex. Even the 
best available tool today does not accurately mode! many detailed 
interactions and is not structured for easy use by building design- 
ers. The U.S. Department of Energy Commercial Building Systems 
Integration Program research has been designed to address this 
problem by developing an understanding of how subsystems inter- 
act within buildings. The effects of these interactions, energy 
savings potential, and improved building amenity knowledge, in the 
form needed, to design professionals. Additional research is also 
underway to develop new technologies and methodologies that will 
assist designers in making rational decisions about energy- 
efficiency in buildings. This paper provides a summary of these 
research activities. 


34746 Use of metered data analysis to improve building op- 
erating and maintenance: Early results from two federal 
complexes. Haberl, J.S. (Management Information Support, Lake- 
wood, CO (USA)); Vajda, E.J. pp. 3.98-3.111 of Commercial and 
industrial building technologies. American Council for an Energy Ef- 
ficient Economy, Washington, DC (USA) (1988). (CONF-8808242-: 
Commercial and industrial building technologies, Pacific Grove, CA 
(USA), 28 Aug - 3 sep 1988). 

Inefficient HVAC operation and maintenance practices have long 
been suspected of wasting significant amounts of energy in build- 
ings. Such practices can be difficult to track, are usually not 
uncovered by one-time energy audits and can prove difficult to 
correct, especially in large buildings where priorities often are cen- 
tered on other concerns. Recently, new techniques have begun to 


appear that allow for continuous analysis of metered data. One ap- 
proach, adapted from university prototypes, is now being evaluated 
in two federal office complexes. This approach identifies operation 
and maintenance problems by comparing actual daily energy use to 
normalized energy use, derived from historical metered data. The 
approach uses simple daily graphs as posted feedback to identify 
and correct overconsuming practices. This paper discusses the 
approach and presents selected early results from the current appli- 
cations. Modifications to the original approach are also discussed, 
including: streamlined construction of the statistical model and ex- 
pansion of the approach to include hourly comparative analysis. 


34747 Comparison of the performance and energy savings 
potential of heat pump, solar, and conventional water heaters 
in the Pacific Northwest. Bamberger, J.A. (Pacific Northwest Lab., 
Richland, WA (USA)); Hanien, R.C.; LeBaron, B.A.; Nicholson, 
W.L.; Zimmerman, P.W.; Cody, B. pp. 4.11-4.23 of Applicances 
and equipment. American Council for an Energy Efficient Economy, 
Washington, DC (USA) (1988). (CONF-8808243-: Appliances and 
equipment, Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

Electricity consumed by water heaters represents 20 to 30% of 
residential annual electricity consumption. This paper discusses a 
study designed to compare electrical consumption of conventional 
resistance water heaters to electrical consumption of solar and 
heat pump water heaters. The energy savings potential for the 
technologies is evaluated and categorized by site characteristics, 
climate or solar zone, family size, and water heater type. The data 
are adjusted for occupancy level and site descriptor variables (co- 
variates), including age and income level of occupants, the 
presence of dishwashers and flow restrictors. 


34748 An analysis of comparative efficiencies of domestic 
water heaters in the Pacific Northwest. Scanion, T.J. (Bonneville 
Power Administration (US)); Lerman, D.|. pp. 4.104-4.107 of Appli- 
cances and equipment. American Council for an Energy Efficient 
Economy, Washington, DC (USA) (1988). (CONF-8808243—: Appli- 
ances and equipment, Pacific Grove, CA (USA), 28 Aug - 3 sep 
1988). 

In terms of total electricity consumed in the residential sector, 
electric water heating represents the second largest end use in ex- 
isting homes, and often represents the largest single source of 
electric energy consumption in newer energy efficient homes. Al- 
though its contribution to total residential loads is large relative to 
other appliances, less attention has been focused on the compara- 
tive efficiencies of gas and electric units, or the range of water 
heater efficiencies currently available in retail outlets. Despite the 
absence of these studies, in recent years, the domestic water heat- 
ing market has been a prime target for aggressive marketing 
campaigns by both gas and electric utilities to advance (or retain) 
market shares. Unlike earlier conservation programs, many of the 
utility marketing programs have been implemented without estab- 
lishing minimum qualification levels for energy efficiency. This 
report summarizes the results of a effort to examine the mix of do- 
mestic water heating equipment currently offered in retail outlets in 
the Pacific Northwest, based on the most extensive survey of dis- 
play models at retail outlets ever undertaken in the region. Storage 
volume, retail prices, energy factors, life-cycle costs, and compli- 
ance with existing State and pending Federal minimum efficiency 
standards are compared for conventional gas and electric units. In 
addition to conclusions drawn from detailed analysis of survey re- 
sults, the report addresses implications of these findings in relation 
to power marketing and conservation programs. 


34749 Energy impacts of technical alternatives for chio- 
rofluorocarbons used in refrigeration, insulation and mobile 
air conditioning applications. Statt, T.G. (U.S. Department of En- 
ergy (US)); Fischer, S. pp. 4.108-4.118 of Applicances and 
equipment. American Council for an Energy Efficient Economy, 
Washington, DC (USA) (1988). (CONF-8808243-: Appliances and 
equipment, Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

In 1985, the U.S. chemical industry produced about 1.54 billion 
pounds of chlorofluorocarbons (CFC), halons, carbon tetrachloride, 
and methyl chloroform, all substances which potentially can deplete 
stratospheric ozone and add to greenhouse warming. Roughly 40 
percent or 580 million pounds of CFC were used in energy- 
intensive end-uses, 


namely as the blowing agent in foam 
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insulations or as the working fluid in either refrigeration processes 
or mobile air conditioning. Based on ozone-depletion potentials, 
these three energy-intensive applications accounted for about 40 
percent of the potential risk to the environment. To gain greater in- 
sight on the energy-related impacts of CFC, the U.S. Department 
of Energy recently completed the technical assessments of alterna- 
tive technologies for CFC in the three energy-intensive end-uses. 
This paper briefly summarizes the investigation. The energy im- 
pacts for the preferred response scenario were estimated. This 
paper also shows that most of the adverse energy impacts would 
occur for refrigeration. 


34750 Cost efficiency analysis of design options to improve 
the energy efficiency of refrigerator-freezers and freezers. 
Turiel, |. (Lawrence Berkeley Lab., CA (USA)); Heydari, A.; McMa- 
hon, J.; Ruderman, H.; Stoft, S.; Alereza, T.; Katz, M.; Kunkle, R.; 
Ushimaru, K. pp. 4.119-4.122 of Applicances and equipment. 
American Council for an Energy Efficient Economy, Washington, 
DC (USA) (1988). (CONF-8808243-—: Appliances and equipment, 
Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

The Department of Energy must publish a proposed rule to de- 
termine if the energy efficiency standards for refrigerators and 
freezers, effective January 1, 1990, should be arnended. This 
paper describes the analysis of design options to improve the effi- 
ciency of refrigerators and freezers carried out in support of this 
rulemaking. Energy use simulations were performed to determine 
the energy savings associated with each design option. 


34751 Refrigeration energy savings with floating head pres- 
sure. Wheeler, G. (Oregon State Univ., Corvallis, OR (USA)); 
Smith, G. pp. 4.123-4.134 of Applicances and equipment. Ameri- 
can Council for an Energy Efficient Economy, Washington, DC 
(USA) (1988). (CONF-8808243—: Appliances and equipment, Pa- 
cific Grove, CA (USA), 28 Aug - 3 sep 1988). 

Most refrigeration systems operate at a higher pressure than 
necessary. Several systems are available that allow head pressure 
and therefore condensing temperatures to float. The purpose of 
this study was to determine if one system that uses a liquid pump 
is a viable technology in reducing the energy use of a supermarket 
refrigeration system. This paper reports the results of monitoring 
two supermarkets using this system with a 1/5 horsepower liquid 
pump. In one supermarket 103 horsepower of compressors were 
submetered for 105 days before installation and 233 days after in- 
Stallation. Results showed an average 23% compressor energy 
savings as well as a 4.2°F reduction in case temperatures. The 
savings were observed from August, 1987, through March, 1988. 
Metered energy use for a full year will be available in August 1988. 


34752 A comparison of field and laboratory measurements 
of residential refrigerator energy use. Heinemeier, K.E. 
(Lawrence Berkeley Lab., CA (USA)); Meier, A.K. pp. 4.50-4.60 of 
Applicances and equipment. American Council for an Energy Effi- 
cient Economy, Washington, DC (USA) (1988). (CONF-8808243-: 
Appliances and equipment, Pacific Grove, CA (USA), 28 Aug - 3 
sep 1988). 

The laboratory-rated energy use of refrigerators is of interest to 
consumers, utility forecasters, and policymakers. The laboratory 
test procedure does not attempt to simulate actual conditions, so it 
must be periodically validated as refrigerator configurations and 
technologies change. The test procedure has not been field- 
validated for at least 15 years in spite of significant improvements 
in refrigerator energy efficiency. In this study, the field energy use 
of 393 refrigerators were compared to these rated values (or la- 
bels). In this comparison, the laboratory test overestimated the 
typical refrigerator’s annual field use by about 14 percent. The peak 
consumption is also important for forecasting; The peak monthly 
use was about 16 percent higher than the laboratory test expressed 
as average monthly use. Post-1982 refrigerators used about 22 
percent less annual energy than their labels indicate, while the la- 
bels accurately predict the consumption of pre-1982 refrigerators. 


34753 Costing analysis of design options for residential ap- 
pliances and space conditioning equipment. Katz, M.A. (ADM 
Associates, Inc., Sacramento, CA (USA)); Alereza, T.; Turiel, |.; 
Ushimaru, K.; Kunkle, R. pp. 4.66-4.69 of Applicances and equip- 
ment. American Council for an Energy Efficient Economy, 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 


3201 Buildings 


Washington, DC (USA) (1988). (CONF-8808243—: Appliances and 
equipment, Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

Data have been collected on the costs of manufacturing residen- 
tial appliances and space conditioning equipment with various 
efficiency improvements. These data were collected as part of the 
economic analyses for the U.S. Department of Energy (DOE) in 
support of the 1987 National Appliance Energy Conservation Act 
(NAECA). The appliances for which these data were required 
included: refrigerators and refrigerator freezers, freezers, dish- 
washers, clothes dryers, water heaters, room air conditioners, 
home heating equipment (not including furnaces), televisions, 
ranges and ovens, clothes washers, dehumidifiers, central air con- 
ditioners and heat pumps, and furnaces and boilers. 


34754 Impacts of advanced refrigerator insulation. Potter, 
T.F. (Solar Energy Research Inst., Golden, CO (USA)); Benson, 
D.K.; Smith, L.K. pp. 4.86-4.98 of Applicances and equipment. 
American Council for an Energy Efficient Economy, Washington, 
DC (USA) (1988). (CONF-8808243—: Appliances and equipment, 
Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

Recent developments in advanced insulations, such as powders 
under a soft vacuum (R = 20 per inch), and hard-vacuum insulation 
with spacers (R = 15 per 0.1 inch), merit evaluating their practical 
uses. Refrigerator/freezers (R/Fs) are well-suited for incorporating 
the new insulation for the following reasons: the energy consump- 
tion of R/Fs must be reduced to comply with the National Appliance 
Energy Conservation Act (NAECA) standards; the Montreal Proto- 
col to Control Ozone-Depleting Substances calls for a reduction in 
chlorofluorocarbons (CFCs) that are new used in the insulative 
foams in R/F sidewalls; and both high R-values to minimize heat 
gain through the walls, and thin walls to maximize the interior 
volume, are desirable. The authors selected two different R/F base- 
cases for this analysis, one had the typically used CFC foam (R = 
7.7 per inch), while the other featured non-CFCD foam (R = 5.3 
per inch) in the exterior walls and doors. (In keeping with industry 
practice, both refrigerator doors were insulated with fiberglass.) 
Two simulated modifications of both of the base cases, based on 
the DOE closed-door test, included replacing part of the wall and 
door insulation with either 1 inch of powder or a 0.1 inch layer of 
hard vacuumyspacer insulation. Both of these modifications met the 
standard, even when the non-CFC foam base case was simulated. 


34755 The effect of house indoor temperature on measured 
and predicted energy savings. Ternes, M.P. (Oak Ridge National 
Lab., TN (USA)); Stovall, T.K. pp. 9.169-9.181 of Program evalua- 
tion. American Council for an Energy Efficient Economy, 
Washington, DC (USA) (1988). (CONF-8808248—: Program evalu- 
ation, Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

In many major residential weatherization studies, the average 
measured energy savings have been less than the predicted sav- 
ings. Additionally, large scatter in the measured energy savings 
has been observed. Changes in the indoor temperatures of the 
houses before and after weatherization have often been cited as a 
possible explanation for these results. This paper draws upon re- 
sults from two studies conducted in an attempt to determine if the 
variation and lower than expected performance in energy savings 
are attributable to house indoor temperature levels. 


34756 Do appliance efficiency standards really save energy. 
Ruderman (Lawrence Berkeley Lab., CA (USA). Applied Science 
Div.). pp. 9.152-9.155 of Program evaluation. American Council for 
an Energy Efficient Economy, Washington, DC (USA) (1988). 
(CONF-8808248-: Program evaluation, Pacific Grove, CA (USA), 
28 Aug - 3 sep 1988). 

When the Department of Energy began to consider energy- 
efficiency standards for consumer products it was argued that 
increasing the efficiency of an appliance lowers its operating cost, 
and consumers would therefore use it more. Under some 
conditions this rebound effect could result in increased energy con- 
sumption after mandated standards. This conclusion is based on a 
simple model of the demand for service provided by the appliance 
and on the price elasticity of energy demand being large. With the 
passage of the National Appliance Energy Conservation Act last 
year, the question has become of more than academic interest. In 
this report, the authors examine the question from both a theoreti- 
cal and an empirical point of view. First, the authors show that the 
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simple service demand model is inadequate to accurately deter- 
mine the rebound effect. Second, the measured energy demand 
elasticities are biased in such a way as to increase the predicted 
rebound. Finally, studies in which household insulation or comfort 
system efficiency is increased show that energy consumption does 
decrease and the rebound is small. The authors’ concluded that 
appliance efficiency standards do save energy. 


34757 ~=OA: residential high efficiency furnace replacement 
program in Illinois: An examination of energy savings and 
related consumer behavior. Hall, N.P. (Illinois Dept. of En- 
ergy—Natural Resources, Springfield, IL (USA)). pp. 9.22-9.33 of 
Program evaluation. American Council for an Energy Efficient 
Economy, Washington, DC (USA) (1988). (CONF-8808248-: Pro- 
gram evaluation, Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

This paper presents the results of a study of the energy savings 
achieved from a low- to middle-income high-efficiency furnace 
replacement program and an examination of other energy conser- 
vation measures and lifestyle changes taken by program 
participants. The program paid from 20 to 80 percent of the cost to 
replace low-efficiency residential furnaces with high-efficiency natu- 
ral gas units. Eligibility for funds was based upon household 
income levels. A paper on the evaluation methodology was pre- 
sented during the Evaluation Design Session at the Chicago 
E valuation Conference in August 1987. The results from this study 
are presented in the paper. The study demonstrates several evalu- 
ation and data quality problems that limited study goals, required 
changes in methodology and reduced the confidence in the study 
conclusions. 


34758 An estimate of aggregate energy savings due to the 
DOE institutional conservation program. Carroll, W.L. 
(Lawrence Berkeley Lab., CA (USA)); Kammerud, R.C.; Birdsall, 
B.E.; Lebot, B.; Hatfield, B.; Vine, E. pp. 9.9-9.21 of Program eval- 
uation. American Council for an Energy Efficient Economy, 
Washington, DC (USA) (1988). (CONF-8808248-: Program evalu- 
ation, Pacific Grove, CA (USA), 28 Aug - 3 sep 1988). 

This study estimates the aggregate energy savings in the institu- 
tional sector attributable to the installation of energy conservation 
measures (ECMs) directly supported by matching grant funds from 
the DOE Institutional Conservation Program (ICP). Energy savings 
are estimated separately for the three subsectors of the institutional 
sector: schools, colleges, and hospitals, and are based on compre- 
hensive grantee audit savings estimates available from ICP, mail 
surveys of institutions in each subsector, and subsector stock and 
energy use data from ICP-independent sources. 


3202 Transportation 
Refer also to citation(s) 34819, 34820, 36218 


34759 (CONF-870811—Vol.2, pp. 425-434) An evaluation of 
the Missouri DECAT program. Barnett, D.R. (Missouri Dept of 
Natural Resources, Jefferson City (USA)); Landon, L.A. Argonne 
National Lab., IL (USA); USDOE Bonneville Power Administration, 
Portland, OR (USA); Illinois Dept. of Energy and Natural Re- 
sources, Chicago, IL (USA); USDOE, Washington, DC (USA). 
[1987]. From Energy conservation program evaluation: practical 
methods and useful results; Chicago, IL (USA); 19-21 Aug 1987. In 
Energy conservation program evaluation: Practical methods, useful 
results: Proceedings. Volume 2, August 20 and 21 sessions. Or- 
der Number DE90010891. Available from NTIS, PC A21/MF A01. 
The Missouri Driver Energy Conservation Awareness Training 
Program, or DECAT, was modeled after the national DECAT Pro- 
gram developed by the U.S. Department of Energy. Two hundred 
twenty five high school driver education teachers, school bus oper- 
ators, and state and local government fleet operators received 
training in energy efficient driving skills between November, 1980 to 
April, 1982. The DECAT Program was evaluated using a modified 
nonequivalent comparison group design. The evaluation was limited 
because the data was collected prior to the beginning of the evalu- 
ation. The evaluation addressed external learning effects, student 
selection bias, testing procedures, and vehicle instrumentation. The 
evaluation identified an average 22.9 percent improvement in en- 
ergy efficient driving skills among students trained at the DECAT 
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site and a 15.2 percent improvement among students trained at 
their work-sites. A program savings of 2,760,208.9 gallons of gaso- 
line in the first year was projected. 4 refs., 1 figs., 5 tabs. 


34760 (EUR-11708) Novel system for safe fuel-saving and 
environmental protection (Phase 3 and 3a) Demonstration 
project. Krauss-Maffei. Commission of the European Communities, 
Luxembourg (Luxembourg). 1988. 72p. (in DE, EN). Contract 
No/Vertrag Nr. EE 253/85. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

A system has been developed for towing aircraft rapidly from the 
terminal to the take-off ares. This system substantially reduces the 
distance aircraft conventionally need to travel on the ground under 
their own power, thereby reducing fuel costs. 


34761 (PB—90-191214/XAB) Asphalt construction, prema- 
ture rutting, and surface-friction courses. National Research 
Council, Washington, DC (USA). Transportation Research Board. 
1989. 105p. (TRB/TRR-1217). Available from NTIS, PC AO6/MF 
A01. 

Library of Congress catalog card No. 89-13916. 

The 10 papers in the report deal with the following areas: Inves- 
tigation of segregation of asphalt mixtures in the State of Georgia; 
Evaluation of a thin-lift nuclear density gauge; Effect of compaction 
on asphalt concrete performance; Effects of field control of filler 
contents and compaction on asphalt mix properties; Expert system 
for diagnosing hot-mix asphalt segregation; Enhancing the bond of 
emulsion-based seal coats with antistripping agents; Research pro- 
gram for predicting the frictional characteristics of seal-coat 
pavement surfaces; Performance of 18 bituminous test sections on 
a major urban freeway during 11 years of service; Asphalt overlays 
of concrete pavements: Cast studies in Arkansas; Asphalt concrete 
mixtures as related to pavement rutting: case studies. 


34762 (PB—90-191222/XAB) Forecasting (Transportation 
Research Record). National Research Council, Washington, DC 
(USA). Transportation Research Board. 1989. 73p. (TRB/TRR- 
1220). Available from NTIS, PC A04/MF A01. 

Library of Congress catalog card No. 89-14408. 

Contents: highway assignment method based on behavioral 
models of car drivers’ route choice; demand diversion for vehicle 
guidance, simulation, and control in freeway corridors; conver- 
gence properties of some iterative traffic assignment algorithms; 
dynamic assignment in three-dimensional time space; balancing 
link counts at nodes using a variety of criteria: an application in lo- 
cal area traffic assignment; trip generation models for infrequent 
trips; interregional stability of household trip generation rates from 
the 1986 new jersey home interview survey; regional travel fore- 
casting model system for the san francisco bay area. 


34763 (PB-90-193038/XAB) Ridesharing: Transportation 
demand management. Valdez, R.; Wang, J.; Flynn, C.P.; Glazer, 
L.J.; Pultz, S. National Research Council, Washington, DC (USA). 
Transportation Research Board. 1989. 125p. (TRB/TRR-1212). 
Available from NTIS, PC AO6/MF A01. 

Library of Congress catalog card No. 89-13904. 

The 13 papers in the report deal with the following areas: Com- 
parison of transportation demand management market research 
study results and transportation management association develop- 
ment in three suburban activity centers; Ten cities’ strategies for 
transportation demand management; Key considerations for devel- 
oping local government transportation system management 
programs; First Hill Action Plan: A unique public/private approach 
to transportation demand management; Comparison of travel be- 
havior before and after the opening of HOV lanes in a suburban 
travel corridor; Evaluation of Springfield instant carpooling; George 
Washington Bridge bus-carpool lane: 1-Year Operational Report; 
Guaranteed Ride Home: An insurance program for HOV users; 
Evaluation of Ridefinders and Central Richmond Association's 
transportation and parking information service; Vanpools: Pricing 
and market penetration; Cost-effectiveness of private employer 
ridesharing programs: An employer's assessment; Temporal analy- 
sis of handicapped ridership in specialized transportation service: 
Lexington/Fayette County experience; Characterization of the ‘pub- 
lico’ system of Puerto Rico. 
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34764 (PB-90-194796/XAB) Downward trend in passenger 
car fuel economy: A view of recent data. Technical report. 
Murrell, J.D.; Heavenrich, R.M. Environmental Protection Agency, 
Ann Arbor, MI (USA). Jan 1990. 15p. (EPA/AA/CTAB-90/01). Avail- 
able from NTIS, PC A03/MF A01. 

See also PB-89-215396. 

Last year’s technology and miles per gallon automotive trend re- 
port noted an 0.4 mile per gallon decline in average passenger car 
fuel economy from 1988. Regarded as possibly just a one-time blip 
in the curve, the decline was neither emphasized nor subject to 
any close scrutiny. The model year 1990 data is in, and it shows 
another decline in fuel economy-it is now a two-year trend. If this 
backslide continues, problems with nationwide fuel consumption 
will increase and global warming trends will worsen at a pace 
faster than is generally being assumed by analysts. Thus it is ap- 
propriate to explore some of the characteristics of, and causes for, 
of the downward miles per gallon trend. 


34765 (PB—90-195256/XAB) Land-use impacts of the Hous- 
ton Transitway System: Summary report. Technical report. 
Washington, E.J.; Stokes, R.W. Texas A and M Univ., College 
Station, TX (USA). Texas Transportation Inst. Oct 1989. 83p. (TTL 
2-10-85-1086-8F). Available from NTIS, PC AO5/MF A01. 

The report provides a summary of a five-year study of the trans- 
portation and land use impacts resulting from the implementation of 
an extensive priority system of busways (transitways) and park- 
and-ride facilities in Houston, Texas. Over the duration of the 
study, four high-occupancy vehicle (HOV) lanes with supporting 
park-and-ride facilities were placed in operation in Houston’s North 
(I-45N), Katy (l-10W), Gulf (I-45S) and Northwest (US 290) freeway 
corridors. The impacts resulting from three of these HOV treat- 
ments, I-45N, |-45S, |-10W, are the object of the study. Preliminary 
results indicate that while the transportation impacts of those ele- 
ments of the Houston Transitway system which are operational 
have been substantial, no substantial land use impacts can be 
identified at this time. It appears that a more definitive assessment 
of land use impacts may not be possible until the transitway 
system is fully operational and more fully integrated into the com- 
munity’s total transportation system. 


34766 (PB-90-197609/XAB) Cost and benefits of urban 
public transit in Texas. Interim report, July 1987-January 1990. 
Lomax, T.J.; Memmott, J.L. Texas A and M Univ., College Station, 
TX (USA). Texas Transportation Inst. Nov 1989. 67p. (TTI-2-10-839- 
2003-1F). Available from NTIS, PC A04/MF A01. 

The study affirms that urban public transit systems in Texas pro- 
vide an alternative to the private automobile in 18 urban areas and 
generate significant benefits to the users, communities served and 
the Texas economy. The purpose of the study was to examine the 
role of urban public transit systems in Texas and associated cost 
and benefits of transit operations. The report summarizes and doc- 
uments data collected from federal, state, and local planning and 
transit agencies-transit operations, ridership characteristics, transit 
and automobile trip patterns, and impact of transit on urban con- 
gestion levels—and describes transit’s role in each system along 
with resulting costs and benefits. The appendices in the report pro- 
vide transit system operating statistics, roadway and transit travel, 
and HPMS output for calculating motorist benefits of transit. The 
data in the report can be used by transit agencies in Texas to com- 
pare operations, service, ridership characteristics, mode share and 
impact of transit on roadway operation. 


34767 (SAND-90-0008) Wind tunnel study of wake down- 
wash behind A 6% scale model B1-B aircraft. Strickland, J.H.; 
Tadios, E.L.; Powers, D.A. Sandia National Labs., Albuquerque, 
NM (USA). May 1990. 86p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. Order Number 
DE90011783. Available from NTIS, PC AO5/MF A01 - OSTI; GPO 
Dep. 

Parachute system performance issues such a turnover and wake 
recontact may be strongly influenced by velocities induced by the 
wake of the delivering aircraft, especially if the aircraft is maneuver- 
ing at the time of parachute deployment. The effect of the aircraft 
on the parachute system is a function of the aircraft size, weight, 
and flight path. In order to provide experimental data for validation 
of a computer code to predict aircraft wake velocities, a test was 


conducted in the NASA 14 x 22 ft wind tunnel using a 5.78% 
model of the B-1B strategic bomber. The model was strut mounted 
through the top of its fuselage by a mechanism which was capable 
of pitching the model at moderate rates. In this series of tests, the 
aircraft was pitched at 10°/sec from a cruise angle of attack of 5.3° 
to an angle of attack of 11° in order to simulate a 2.2g pullup. Data 
were also taken for the subsequent pitch down sequence back to 
the cruise angle of attack. Instantaneous streamwise and vertical 
velocities were measured in the wake at a number of points using 
a hot wire anemometer. These data have been reduced to the form 
of downwash coefficients which are a function of the aircraft angle 
of attack time-history. Unsteady effects are accounted for by use of 
a wake convection lag-time correlation. 12 refs., 59 figs., 4 tabs. 


34768 (UCRL—102561) Aspects of acoustic noise 

tion by a laser-propelled vehicle. Chang, |-Dee (Stanford Univ., 
CA (USA). Dept. of Aeronautics and Astronautics); Ishikawa, M.Y. 
Lawrence Livermore National Lab., CA (USA). 18 Dec 1989. 36p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-8709489-1: 1987 SDIO workshop on laser 
propulsion, Los Alamos, NM (USA), 14-18 Sep 1987). Order Num- 
ber DE90012087. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Modeling of acoustic noise generation by a laser propulsion 
ground-to-space launch system is one that has previously not been 
examined to our knowledge. The development of large lasers 
funded under the auspices of the Strategic Defense Initiative, res- 
urrected serious interest both in laser-propelled vehicles and their 
ramifications to the cost-effective transportation into space of signif- 
icant quantities of mass. In this paper, the generation of acoustic 
noise by a laser-propelled vehicle is examined. Many aspects of 
the aero-acoustic physics associated with a ground-to-space laser 
propulsion launch system are believed to be unique. The analytical 
models presented here allow a reasonable estimate to be made of 
the levels of characteristic aero-acoustic noise generated by 
periodically-and-explosively-driven, accelerating vehicles. 19 refs., 
17 figs., 3 tabs. 
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Refer also to citation(s) 34057, 34084, 34194, 34206, 34262, 
34543, 34599, 34615, 34708, 34710, 34802, 34803, 35327, 35353, 
35649, 35711, 35807, 35843, 35928 


34769 (AD-A-218071/9/XAB) Improved analytical capabili- 
ties for foil air bearings. Phase 1. Final report, 15 September 
1988-15 September 1989. Wu, E.R.; Wu, P.M. Mega Research, 
Inc., Rancho Palos Verdes, CA (USA). Jan 1990. 38p. (SBIR—88- 
LUB-1). Available from NTIS, PC A03/MF A01. 

Completion of this Phase | study has presented an advanced an- 
alytic tool for predicting the performance of foil bearing and 
solid-walled bearing as well, operating at speeds wherein the 
Reynolds number is no longer small and the effects of the fluid in- 
ertia, the heat transfer and the turbulent flow become significant. 
The tool uses the 3-d Navier-Stokes approach for the fluid film 
thermohydrodynamics and the thermoelasticity treatment for the foil 
deformation. The Navier-Stokes approach is more complicated 
than the Reynolds equation approach, conventional or modified for 
the inclusion of inertia or turbulence. Nevertheless, the N-S ap- 
proach has the capability of investigating the local behaviors of the 
lubricant and the foil. Especially, the prediction of temperature vari- 
ation may eventually help explain the hot spots or burned spots 
which are often observed in a failed bearing. Two computer 
programs, 3DNSBRGu (journal) and 3DNSBRGT (thrust) are devel- 
oped through this Phase | study. The programs are capable of 
calculating bearing performance characteristics, and the velocity 
components, the temperature distribution, the foil deflection, the 
turbulence energy distribution and its dissipation rate. 


34770 (CONF-870811—Vol.2, pp. 41-50) Turning over new 
ground: An impact evaluation of an irrigated agriculture pro- 
gram. Keating, K.M. (Bonneville Power Administration, Portland, 
OR (USA)); Harrer, B.J.; Tawil, J.J. Argonne National Lab., IL 
(USA); USDOE Bonneville Power Administration, Portland, OR 
(USA); Illinois Dept. of Energy and Natural Resources, Chicago, IL 
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(USA); USDOE, Washington, DC (USA). [1987]. From Energy con- 
servation program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 
Volume 2, August 20 and 21 sessions. Order Number 
DE90010891. Available from NTIS, PC A21/MF A01. 

The Bonneville Power Administration (Bonneville) operates an 
electricity conservation program for the irrigated agriculture sector 
in the Pacific Northwest. This paper briefly describes the program, 
the problems involved in evaluating the program, the evaluation, 
and the results. Bonneville found that robust energy consumption 
models can be specified, that the methods used to predict energy 
savings based on physical measurements of pump horse power 
reductions are accurate and reliable, and that the program is cost- 
effective to Bonneville and the region. 5 refs., 1 tab. 


34771 (CONF-900525-3) Application of the radwaste solid- 
ification methods to hazardous wastes. Donato, A.; Ricci, G. 
ENEA, Casaccia (Italy). Centro Ricerche Energia. 1990. 2p. From 
2. international symposium on stabilization/solidification of haz- 
ardous, radioactive and mixed waste; Williamsburg, VA (USA); 29 
May - 1 jun 1990. Order Number DE90764332. Available from 
NTIS (US Sales Only), PC A02/MF A01. 

Paper presented at the 2nd international symposium on stabiliza- 
tior/solidification of hazardous, radioactive wastes (Williamsburg, 
29 May-1 Jun 1990). 

Short communication. HAZARDOUS MATERIALS/solidification; 
HAZARDOUS MATERIALS/waste processing; RADIOACTIVE 
WASTE PROCESSING; COMPARATIVE EVALUATIONS; INDUS- 
TRIAL WASTES; SOLIDIFICATION; MECHANICAL PROPERTIES; 
LEACHING; WEATHERING; BINDERS; SAFEGUARDS; PERFOR- 
MANCE 


34772 (CR-87-5C) Wood-waste fuelled indirectly-fired gas 
turbine cogeneration plant for sawmill applications. Phase 2. 
Site-specific preliminary engineering and financial analysis: 
Final report. Department of Energy, Mines and Resources, Ot- 
tawa, ON (Canada). Bioenergy Development Program; Canadian 
Resourcecon Ltd., Vancouver, BC (Canada). Mar 1988. 69p. 
51SZ.23283-7-6038. (MICROLOG—90-01356). Available from PC 
Environment Canada, Departmental Library, Ottawa, ON, CAN K1A 
OH3; MF CANMET/TID, Energy, Mines and Resources Canada, 
555 Booth St., Ottawa, Ont., Canada KiA 0G1. Prices: PC 
PRICES UPON REQUEST; MF $10 CAN. 

The use of conventional steam/electricity cogeneration systems 
is not generally economical at the sawmill scale of operation. This 
paper describes an evaluation of a wood-waste fueled and, indi- 
rectly, gas fired turbine cogeneration plant aimed at developing a 
cost-effective wood-waste fired power generation and dry kiln heat- 
ing system for sawmill applications. A preliminary engineering 
design and financial analysis of the system was prepared for a 
demonstration site in British Columbia. A number of alternative sys- 
tem configurations were identified and preliminary engineering 
designs prepared for each. In the first option , wood wastes com- 
busted in a wet cell hot gas generator powered a 600 kW turbine, 
and produced 7,000 kW for the drying kilns. The second option 
provided the same electrical and heat output but used a down-fired 
suspension burner unit fuelled by clean, dried sawdust, together 
with an integral air heater heat exchanger. The third option repre- 
sented a commercial-scale configuration with an electrical output of 
1,800 kW, and sufficient heat output for the dry kilns. A financial 
analyis based on a computerized feasibility model was carried out 
on the last two options. Low electricity rates in British Columbia 
combined with the small scale of a demonstration project provide 
an inadequate rate of return at the site without substantial outside 
support. At a commercial scale of operation and with the higher 
electricity prices that exist outside of British Columbia the financial 
analysis indicates that the incremental investment in the electric 
generation portion of the system provides very attractive rates of 
return for the 3 options. 11 figs., 10 tabs. 


34773 


(DOE/ID/12689—1-Vol.1-Add.) Long-term testing and 
evaluation of cathode components in a commercial aluminum 
cell: Addendum to final report extension tasks: Volume 1. 
Church, K.D. (Great Lakes Research, Elizabethton, TN (USA)); 
Morris, E.G.; Joo, L.A.; Stewart, D.V.; Morgan, W.R.; Tabereaux, 
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A. Great Lakes Research, Elizabethton, TN (USA); Reynolds Met- 
als Co., Sheffield, AL (USA). Apr 1990. 127p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC07- 
871D12689. Order Number DE90010896. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 

Since 1886, essentially all primary aluminum has been produced 
in Hall-Heroult electrolytic cells which electrochemically reduce alu- 
mina to the metal in an energy/capital intensive process. Nearly 
five per cent of the electrical energy generated in the United States 
in consumed in this Hall-Heroult process, at the rate of 6-8 kwh/lb. 
of aluminum produced. It has been in the aluminum industry's in- 
terest for the past several decades to utilize titanium diboride in 
some capacity as the cell cathode, either with conventional con- 
sumable carbon anodes or ultimately with nonconsumable, inert 
anodes. Eventual achievement of either or both of these goals will 
represent a technological breakthrough and make possible a signif- 
icant reduction in the energy requirement to produce aluminum. 
The overall objective and achievement of this program was to 
better define the technical and economic viability of graphite- 
containing titanium diboride materials in low-cost shapes for use as 
cathodes in aluminum electrolytic cells as a precursor to subse- 
quent demonstration and commercial application. This report 
covers the development of possible failure mechanisms, evalua- 
tions of the thermal shock resistance of non-cylindrical shapes, and 
an assessment of energy savings and technical/economic viability. 
In this program, titanium diboride-graphite (TiB2-G) materials was 
demonstrated to be superior to dense TiB2 materials which had 
been previously evaluated in studies by others in terms of 
longevity, thermal shock properties, and the ability to manufacture 
large, complex components. 129 figs., 5 tabs. 


34774 (DOE/ID/12689-1-Vol.2-Add.) Long-term testing and 
evaluation of cathode components in a commercial aluminum 
cell: Addendum to final report, Extension tasks: Volume 2. 
Church, K.D. (Great Lakes Research, Elizabethton, TN (USA)); 
Morris, E.G.; Joo’, L.A.; Stewart, D.V.; Morgan, W.R.; Tabereaux, 
A. Great Lakes Research, Elizabethton, TN (USA); Reynolds Met- 
als Co., Sheffield, AL (USA). Apr 1990. 10p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC07- 
871D12689. Order Number DE90010897. Available from NTIS, PC 
AO8/MF A01 - OSTI; GPO Dep. 

The purpose of modeling thermal stresses in TiB2-G cathode 
elements was to aide in the design of the final TiB2-G cathode ele- 
ment shape to be used in an industrial reduction cell based on 
knowledge of thermal stress values and an estimate of the proba- 
bility of element failure. Five finite element models of four TiB2-G 
cathode element shapes were constructed (Figures 1-5) to model 
thermal stresses resulting from step changes in temperature of 
25°C-960°C and 300°C—960°C. The models were developed to 
represent “worst case” conditions, that is, conditions representing 
the greatest anticipated values of thermal stress likely to be 
encountered. ANSYS was used to perform the thermal stress mod- 
eling. ANSYS is a general purpose finite element code available 
from Swanson Analysis Systems, Incorporated. Modeling thermal 
stress in ANSYS for a step change in temperature requires an ini- 
tial transient thermal analysis followed by a structural analysis. 
After the geometry of each model was defined, material properties 
were specified, and heat transfer boundary conditions developed. 
The finite element models were constructed using convective heat 
transfer boundary conditions as a means of specifying heat flow 
into the models. Convection faces and convective heat transfer co- 
efficients were defined at the TiB2-G — molten metal interfaces. A 
uniform starting temperature of either 25°C or 300°C was as- 
signed and the models were solved for transient temperature 
distribution and thermally induced stress. LCHEM codes were uti- 
lized to model voltage distribution and current density in reduction 
cells utilizing TiB2-G cathode elements. 4 refs., 119 figs., 9 tabs. 


34775 (EPRI-CU-6828) Design guidelines for direct expan- 
sion ground coils: Final report. Mei, V.C. (Oak Ridge National 
Lab., TN (USA)); Baxter, V.D. Electric Power Research Inst., Palo 
Alto, CA (USA); Oak Ridge National Lab., TN (USA). c May 1990. 
63p. Sponsored by Electric Power Research Institute. DOE Con- 
tract ACO05-840R21400. Contract RP-2892-4. Available from 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 





Direct expansion ground coil coupled heat pump (DXGC) sys- 
tems have certain energy efficiency advantages over conventional 
ground coupled heat pump (GCHP) systems. Principal among 
these are the elimination of the secondary heat transfer fluid heat 
exchanger and circulating pump. While the DXGCs concept can 
have higher efficiencies, it also has more system design and envi- 
ronmental problems (e.g., compressor starting, and oil return). 
General design guidelines for DXGC systems are not well docu- 
mented. A three pronged approach was adopted for this study: (1) 
a literature survey; (2) visit to existing DXGC installations; and (3) 
a laboratory study of a DXGC heat pump system with R-22 as the 
refrigerant, for both heating and cooling mode tests done in parallel 
and series tube connections. The results of the literature survey 
and laboratory study are described in detail. It was found from the 
laboratory test results that a DXGC can both absorb from, or 
dissipate to, the ground at least twice as much heat as the conven- 
tional, plastic tube ground coil heat exchangers. A set of general 
design guidelines was derived from the test results and is pre- 
sented. This information should be useful to those interested in 
DXGC designs. 59 refs., 24 figs., 5 tabs. 


34776 (KCP-613-4255) Evaluation of filled elastomers: Fi- 
nal report. Wilder, B. Allied-Signal Aerospace Co., Kansas City, 
MO (USA). Kansas City Div. May 1990. 17p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00613. Order 
Number DE90010338. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

A one-piece, molded-to-size, filled elastomer part was designed 
as a process improvement for a three-piece configuration. The 
molding and bonding processes were evaluated, in addition to 
characteristics such as density, thickness, particle size distribution, 
and x-ray. 4 figs., 4 tabs. 


34777 (KCP-613-4258) Development of an improved GTA 
[gas tungsten arc] weld temperature monitor fixture. Hollar, D.L. 
Allied-Signal Aerospace Co., Kansas City, MO (USA). Kansas City 
Div. May 1990. 23p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00613. Order Number DE90011714. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

An initial design weld temperature control fixture was imple- 
mented into final closure of an electronic assembly in November 
1986. Use of this fixture indicated several areas that could be im- 
proved. Review of these areas with the process engineer and the 
weld operator provided the ideas to be incorporated into the new 
design Phase 2 fixture. Some primary areas of change and im- 
provement included fixture mobility to provide better accessibility to 
the weld joint area, automatic timed blow cooling of the weld joint, 
and a feature to assure proper thermocouple placement. The re- 
sulting Phase 2 fixture design provided all of the essential weld 
temperature monitoring features in addition to several significant 
improvements. Technology developed during this project will pave 
the way to similar process monitoring of other manual gas tungsten 
are (GTA) welding applications. 9 figs. 


34778 (KUITU-O08) FIBRE projects 1989. Sundhoim, J. 
Finnish Pulp and Paper Research Inst., Espoo (Finland). 1989. 
13p. (In Finnish). KTM-201/881/87. Order Number DE90796195. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

KUITU Research Program. 

Sub-programme 1: Direct basic research and new ideas. Sub- 
project 1: Basic research in grinding studies the importance of the 
composition and temperature of the grinding stone surface in grind- 
ing. The project also studies to what extent it is possible to cut 
down energy consumption in grinding by reducing the peripheral 
speed of the stone without causing losses in production. Sub- 
project 2: Basic mechanisms of refiner mechanical pulping, which 
gathers new information on the defibration mechanism by develop- 
ing and applying new techniques to characterize fibres and fibre 
bundles. Sub-project 3: Refining with sorting studies the potential 
for developing a new technique for producing mechanical pulp. The 
project is a preliminary study. Sub-project 4: Development of an 
electric defibration process. This one-year preliminary project will 
study whether there are any technical obstacles to using the en- 
ergy of electromagnetic waves to defibrate wood and whether it is 
possible to arrange the necessary test conditions. Sub-programme 
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2: Development of present processes. Sub-project 5: Energy de- 
mand in grinding with different stone materials gathers information 
on the effects of various grit materials. The information is to be 
used for the industrial manufacture of Finnish concrete grinding 
stones. Sub-programme 3: Integration research needs. Sub-project 
6: TMP steam evaluates the applicability of a major project improv- 
ing the utilization of TMP process steam and the efficiency of heat 
recovery, and the feasibility of plant rebuilds. This preliminary study 
will give its recommendations in autumn 1989. 


34779 (KUITU-09) Improving the usability of the steam 
generated in thermomechanical pulping and raising the effi- 
ciency of the process: Preliminary study. Maijala, A. (Air-Ix Oy, 
Tampere (Finland)); Touhunen, T. Finnish Pulp and Paper 
Research Inst., Espoo (Finland). 1989. 17p. (In Finnish). KTM- 
201/881/87. Order Number DE90796196. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

KUITU Research Program. 

The purpose of this preliminary study was to explore ways of im- 
proving the economic viability of thermomechanical pulping by 
making the steam generated more suitable for use and by raising 
the efficiency of the process. The aim was to generate proposals 


_ for a research programme. The following conclusions were made 


regarding the need for research: There is no real need to study the 
use of higher pressure in the TMP process. The pressures needed 
in the future can be achieved with today’s equipment. The effect of 
pressure on the properties of the pulp is of interest, although it ap- 
pears to have little significance for the economics of the process. 
Heat recovery from the TMP process can still be made more 
efficient. With present refiners and processes, research can be fo- 
cused on raising the temperature of the water entering the refiners 
and cyclones and on controlling water flow in relation to pulp flow. 
The use of back-pressure steam and heat recovery do not need to 
be studied. In rejects refining, research should focus on raising the 
consistency of the pulp entering the the refiners, reducing the vol- 
ume of dilution water, and raising the water temperature. If it is 
decided to allocate resources for this, suitable topics would be: Ef- 
fect of pressure on pulp properties. Raising the temperature of the 
water entering the process and controlling the water/pulp ratio ac- 
cording to production rate and specific energy consumption. 


34780 (LA-UR-90-1534) Two-dimensional temperature 
mapping using thermographic phosphors. Noel, B.W. (Los 
Alamos National Lab., NM (USA)); Turley, W.D.; Cates, M.R.; To- 
bin, K.W. Los Alamos National Lab., NM (USA). [1990]. 15p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36 ;AC05-840R21400. (CONF-900562-6: Spring 
meeting of the Electrochemical Society, Montreal (Canada), 6-11 
May 1990). Order Number DE90011954. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

We have demonstrated the feasibility of extending a point- 
temperature measurement method to two-dimensional mapping of 
temperature distributions on surfaces. The point-measurement 
method used the temperature-dependant characteristics of sharp 
emission lines from thermographic phosphors to measure tempera- 
ture. The two-dimensional extrusion uses an ultraviolet light source 
to illuminate the phosphor-coated surface and a high-grain video 
camera filtered to select the desired emission line. By changing fil- 
ters, we acquire video data that are over-laid and analyzed by a 
video processor, then displayed in contour or pseudocolor maps of 
the temperature distribution. 13 refs., 14 figs., 1 tabs. 


34781 (LUTKDH-TKKA—1005-1-210-1990) Energy usage in 
Beet Suger Factories: A system study. Feltborg, G. Lund Inst. 
of Tech. (Sweden). Dept. of Chemical Engineering. Feb 1990. 
219p. (In Swedish). Order Number DE90796238. Available from 
NTIS (US Sales Only), PC A10/MF A01. 

A computer program has been developed in order to simulate the 
energy consumption of beet sugar factories, for various plant con- 
figurations. The program is divided into five block units: Extraction 
and Juice purification, Juice concentration, Crystallization, Drying 
and finally the Power House. Each block consists of different mod- 
ules, for example, a heat exchanger, an evaporator, a turbine and 
a dryer. The purpose of this project was to simulate some different 
system configurations of a sugar factory, whereby both new and 
previously used process technologies were utilized. The following 
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parts of the process have been particularly emphasized: Power 
House - gas turbine, waste heat boiler. Drying - low-temperature 
dryer, steam dryer. Evaporation - vapour recompression. Crystal- 
lization - vapour recompression, continuous system. The different 
plant configurations have been compared to a reference factory, 
which is designed according to current technology used in a mod- 
ern and well balanced Swedish factory. The comparisons are 
based upon the total power consumption as well as the total an- 
nual energy costs. Eleven different plant configurations were 
studied. The maximum power reduction is 36%, relative to the ref- 
erence factory. The dissertation also contains an experimental 
study of a low-temperature drying process. The drying characteris- 
tics of pressed beet pulp were studied in a specially designed 
rotary dryer pilot plant. A number of parameters were varied i.e. 
the solid moisture content, air velocity, temperature and rotational 
speed. The results are given in terms of an apparent volumetric 
heat-transfer coefficient, determined from measured data. A mathe- 
matical model was established to determine the residence time of 
the material in the rotary dryer at different air velocities. (45 refs.). 


34782 (NEI-FI-95) Energy management in industrial infor- 
mation systems. Taimisto, O. (Afora Oy, Helsinki (Finland)). 
Kauppa- ja Teollisuusministerio, Helsinki (Finland). Energiaosasto. 
1989. 86p. (In Finnish). Order Number DE90796171. Available 
from NTIS (US Sales Only), PC AO5/MF A01. 

The research studies the energy management functions from the 
point of wiev of an utility or industry which do own generating ca- 
pacity. Very soon the research was focused on the methods how 
to generate the data which is required in every day managing. 
From past experience it became clear that the problems can be 
solved with linear programming algorithms. During the work mostly 
well known algoritms were used with some new developement. 
The past experience of knowing the algorithms to be slow in a real 
time use were solved by carefully focusing into those part of the 
problem which were essential at a time. This lead into a separation 
of problems. Also some new techniques were developed in order 
to speed up the runtimes. Because a careful understanding of the 
expressed problems is required throughout the model building 
session a modelling environment was developed. This gave the ad- 
vantage of having a person who well knew the process to build 
and test the model and to check that the solutions are rational. The 
model designer does not have to concentrate on the database in- 
terfacing and algorithms. 


34783 (NRC/CISTI-90-015158) Energy efficiency measures 
in the fishing fleet. Canadian translation of fisheries and aquatic 
sciences, no.5428. Berg, A. National Research Council, Ottawa, 
ON (Canada). Canadian Inst. for Scientific and Technical Informa- 
tion. 1988. 45p. (MICROLOG-—90-01518). Available from PC 
National Research Council of Canada, Publication Sales and Distri- 
bution Office, Montreal Road, Ottawa, ON, CAN K1A OR6; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

The energy efficiency measures in the fishing fleet program 
started in 1980 as a separate research program with financing 
from the Norwegian Fisheries Research Council. The program was 
concluded in 1986. The overall objective of the program has been 
to reduce the impact of increasing oil prices by assessing the influ- 
ence by increasing oil prices on various fishing methods, and by 
developing and implementing methods for reducing the oil com- 
sumption of new and existing fishing vessels. The work that has 
been performed on the program can be divided into three stages: 
optimal operation of existing vessels; construction and rebuilding of 
vessels; and evaluation of changes in relative profitability between 
groups within the fleet as a result of increases in oil prices. Re- 
search project and result are described according to sub-project 
categories, and lists of relevant reports are included. These cate- 
gories include: resistance, propulsion and operational control; 
machinery and system development; tactical resource projections; 
waste heat recovery; and operational instrumentation and mea- 
surements for fuel efficiency. 


34784 


(ORNL/FTR-3611) [State and transport properties of 
high temperature working fluids and nonazeotropic mixtures]: 
Foreign trip report, May 9-May 11, 1990. Baxter, V.D. Oak Ridge 
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National Lab., TN (USA). 14 May 1990. 10p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract ACO5- 
840R21400. Order Number DE90011490. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The traveler presented the United States in the final working 
meeting of IEA Annex 13, “State and Transport Properties of High 
Temperature Working Fluids and Nonazeotropic Mixtures.” Repre- 
sentatives of the participating countries reported the status of their 
contributions and Sweden reported on the Operating Agent's work 
status. A schedule for completion of the work of this Annex was 
agreed to. Hoerst Kruse gave the group a tour of the laboratory fa- 
cilities of the Institut fuer Kaeltetechnik. Discussions were held with 
Institut staff working on a project for the US Environmental Protec- 
tion Agency on applying NARMs to household refrigerators (RF) 
and on use of the LKP EPS and a summary of their progress to 
date on the NARM FF project were obtained. 7 refs. 


34785 (PB—90-193129/XAB) Development of more-durable 
gas mantles. A GATC task report, August 1988-August 1989. 
Parent, C.R. TPV Energy Systems, Inc., Waltham, MA (USA). Jan 
1990. 44p. Available from NTIS, PC A03/MF A01. 

Gas lighting is attracting renewed interest following repeal of 
energy regulations that had limited new gaslight installations. How- 
ever, one major obstacle to gas lighting is limited durability. In a 
research study expected to support the reintroduction of gas light- 
ing, TPV Energy Systems, Inc. (TESI), developed a design and a 
production process to manufacture a No. 2 gaslight mantle that is 
an order of magnitude more durable than the best currently avail- 
able No. 2 mantle. Various mantle compositions and manufacturing 
processes were investigated for their effects on mantle durability 
and luminous efficiency. Competitive mantles and new TES! man- 
tles were subjected to tests of luminous efficiency, and for various 
measures of durability. Advantages of new TESI mantles over cur- 
rently available mantles appear to be higher tensile strength of the 
TESI| mantle fibers because of reduced porosity, a superior mecha- 
nism for attaching the TESI mantle, and better optimization of 
structural stiffness. 


34786 (PB—90-198482/XAB) Gas-turbine cogeneration sys- 
tem with steam injection. Final report, April 1983-July 1989. 
Cain, W.G. Mechanical Technology, Inc., Latham, NY (USA). Nov 
1989. 154p. (MIT-89TR47). Available from NTIS, PC AO08/MF A01. 

See also PB—89-162143. 

A gas-turbine topping-cycle cogeneration system utilizing the Alli- 
son 501-KH gas turbine has been developed to specifically meet 
the needs of industrial cogenerators in the 2-10 MWe range. The 
steam-injected cogeneration system has been installed in the Gen- 
eral Motors Hydra-Matic plant in Warren, Michigan. Operation of 
the cogeneration system commenced in June 1988. The cogenera- 
tion system was installed with sufficient instrumentation to allow 
performance monitoring over a one-year period. Tests measured 
the NOx and carbon monoxide emission levels and the effective- 
ness of the passive steam cleanup system. As expected, the 
measurements show the NOx emissions decreased as the steam 
injection rate was increased. Small amounts of steam injection 
seem to reduce the carbon monoxide emitted, but as the steam in- 
jection rate is increased further, the emitted levels of carbon 
monoxide increased significantly. The passive steam cleanup sys- 
tem was very effective at removing contaminants from the steam. 


34787 (PB-90-591530/XAB) Industrial production, capacity 
utilization, and electric power tape. Data file. Federal Reserve 
System, Washington, DC (USA). 1990. mag ta Available from 
NTISStanding Order. 

Supersedes PB—-85-217602, PB-85-246395, and PB—85-246403. 
Source tape is in the EBCDIC character set. This restricts prepara- 
tion to 9 track, one-half inch tape only. Identify recording mode by 
specifying density only. For price at 6250 bpi density, call NTIS 
Computer Products. Available on Standing Order, Deposit Account 
required. North American Continent price based on number of up- 
dates; individual issue $220.00; all others write for quote. 

The industrial production index is a measure of the physical out- 
put of the nation’s factories, mines, and electric and gas utilities 
expressed as a percentage of production in a base period, cur- 
rently 1987. Capacity indexes, based on the Federal Reserve's 
industrial production indexes, are estimated for total industry, which 





covers manufacturing, mining, and utilities industries. Both the ca- 
pacity and output indexes are expressed as a percentage of 1987 
output. Utilization rates are then derived by dividing the capacity in- 
dex into the associated production indexes. 


34788 (PB—90-864257/XAB) Waste oil reclamation. January 
1970-April 1990 (A Bibliography from the NTIS data base). Re- 
port for January 1970-April 1990. National Technical Information 
Service, Springfield, VA (USA). Apr 1990. 126p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB—89-856298. 

This bibliography contains citations concerning the reclamation 
and recycling of used lubricating oils. Topics include specific pro- 
gram descriptions, re-refining techniques, chemical component 
analysis, and reclaimed oil performance. Appropriate regulations, 
standards, and clean-up efforts at sites contaminated by waste oils 
or waste oil refineries are included. (This updated bibliography con- 
tains 238 citations, 69 of which are new entries to the previous 
edition.) 


34789 (PB—90-865015/XAB) High-temperature lubricants. 
November 1971-November 1989 (A Bibliography from the US 
Patent data base). Report for November 1971-November 1989. 
National Technical Information Service, Springfield, VA (USA). Apr 
1990. 46p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—89-855241. 

This bibliography contains citations of selected patents concern- 
ing high temperature synthetic and natural lubricating compositions. 
Thickening agents, thermal stabilizers, polymeric additives, antioxi- 
dants, and preservatives are included relative to such lubricants as 
greases, oils, and soaps. Methods of manufacturing and various 
applications are included. (This updated bibliography contains 95 
citations, 15 of which are new entries to the previous edition.) 


34790 (PB-90-865957/XAB) Metals recovery from wastes. 
January 1977-April 1990 (A Bibliography from the Selected 
Water Resources Abstracts data base). Report for January 
1977-April 1990. National Technical Information Service, Spring- 
field, VA (USA). Apr 1990. 167p. Available from NTISPC NO1/MF 
NO1. 

Supersedes PB—89-860159. 

This bibliography contains citations concerning the recovery and 
recycling or reuse of ferrous and nonferrous metals from various 
industrial wastes, especially waste waters. Methodologies include 
ultrafiltration, biological treatments, electrolytic treatments, adsorp- 
tion, complexation, and precipitation. Treatment of sewage and 
municipal wastes is referenced in a related published bibliography. 
(This updated bibliography contains 301 citations, 28 of which are 
new entries to the previous edition.) 


34791 (PB-90-866096/XAB) Radial-tire design. January 
1973-June 1983 (A Bibliography from the Rubber and Plastics 
Research Association data base). Report for January 1973- 
June 1983. National Technical Information Service, Springfield, VA 
(USA). Apr 1990. 262p. Available from NTISPC N0O1/MF NO1. 

See also PB—-90-866104. 

This bibliography contains citations concerning the design and 
market trends of radial tires. Steel, fiber, and glass cord materials 
are examined and the advantages and disadvantages are dis- 
cussed. Tread design, road tests, fuel economy prospects, and 
federal regulations are considered. Comparison to bias ply tires is 
made, and brand names are discussed. (This updated bibliography 
contains 356 citations, none of which are new entries to the previ- 
ous edition.) 


34792 (PB-90-866104/XAB) Radial-tire design. July 1983- 
March 1990 (A Bibliography from the Rubber and Plastics 
Research Association data base). Report for July 1983-March 
1990. National Technical Information Service, Springfield, VA 
(USA). Apr 1990. 118p. Available from NTISPC NO1/MF N01. 

Supersedes PB—83-865923. See also PB-90-866096. 

This bibliography contains citations concerning the design and 
market trends of radial tires. Steel, fiber, and glass cord materials 
are examined and the advantages and disadvantages are dis- 
cussed. Tread design, road tests, fuel economy prospects, and 
federal regulations are considered. Comparison to bias ply tires is 
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made, and brand names are discussed. (This updated bibliography 
contains 255 citations, all of which are new entries to the previous 
edition.) 


34793 (PB-90-866799/XAB) High-temperature, high-wear- 
resistant solid lubricants. April 1983-April 1990 (A 
Bibliography from FLUIDEX data base). Report for April 1983- 
April 1990. National Technical Information Service, Springfield, VA 
(USA). Apr 1990. 59p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-88-862560. 

This bibliography contains citations concerning solid lubricants 
for high wear and high temperature resistant applications. Empha- 
sis is on molybdenum disulfide; however, gold-molybdenum alloys 
and polysiloxanes are also discussed. Methods for depositing thin 
film solid lubricants, including sputtering and electrodeposition, are 
presented. The corrosion properties of the solid lubricant-metal in- 
terface are also included. (This updated bibliography contains 146 
citations, 22 of which are new entries to the previous edition.) 


34794 (PNL-7326) Inert Electrodes Program: Characteriza- 
tion of the reaction layer or flim on PNL [Pacific Northwest 
Laboratory] inert anodes: Progress report for April-December 
1989. Windisch, C.F. Jr.; Stice, N.D. Pacific Northwest Lab., Rich- 
land, WA (USA). May 1990. 49p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC06- 
76RL01830. Order Number DES90010364. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This progress report addresses activities conducted at Pacific 
Northwest Laboratory (PNL) between April 1989 and December 
1989 to characterize the reaction layer or film previously proposed 
by PNL to form on cermet anodes during the electrolytic production 
of aluminum in Hall-Heroult cells. Formation of this resistive film 
was thought to protect the cermet anode from corrosion reactions 
that would otherwise occur in the molten cryolite electrolyte. The 
results of potential-step studies, electrochemical impedance spec- 
troscopy, and post-mortem microscopic analysis of polarized 
anodes suggest that the processes of corrosion of the metallic 
phase of the anode and the production of oxygen gas are separable 
and exhibit very different kinetic behavior. The corrosion reactions 
occur predominantly at low anode potentials, appear to show diffu- 
sion control, and may be related to the porosity of the anode. The 
oxygen production reaction is the predominant reaction above 2.2 
V, exhibits activation control, occurs primarily on the surface of the 
anode, and is accompanied by an increase in surface roughness at 
higher current densities. Evidence presented in this report indicates 
that the production of oxygen shuts down the corrosion reactions, 
possibly through a pore-blocking mechanism. In addition, rough- 
ness effects may help explain some of the impedance relationships 
previously observed by PNL for these anodes. Although the 
present results do not rule out the formation of a protective layer or 
film, they strongly indicate mechanisms other than the formation of 
a macroscopic protective film for the apparent attenuation of corro- 
sion reactions at typical operating current densities. 11 refs. 


34795 (PNL-7345) Results from electrolysis test of a pro- 
totype inert anode: Inert Electrode Program. Strachan, D.M. 
(Pacific Northwest Lab., Richland, WA (USA)); Windisch, C.F. Jr.; 
Koski, O.H.; Morgan, L.G.; Peterson, R.D.; Richards, N.E.; 
Tabereaux, A.T. Pacific Northwest Lab., Richland, WA (USA). May 
1990. 80p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC06-76RL01830. Order Number 
DE90011780. Available from NTIS, PC AO5/MF A01 - OSTI; GPO 
Dep. 

Nonconsumable or inert anodes are being developed at the Pa- 
cific Northwest Laboratory (PNL)(*) for use in the electrolytic 
production of aluminum. A series of laboratory test on the labora- 
tory scale (Hart et al. 1987; Strachan et al. 1989; Marschman 
1989) has shown the technology to be potentially feasible. A series 
of larger-scale experiments are now being run to determine the 
viability of the technology on a commercial scale. The results re- 
ported here are from a test performed at the Reynolds Metals 
Company, Manufacturing Technology Laboratory, Sheffield, 
Alabama, using a prototype anode. The prototype anode was ap- 
proximately 15 cm in diameter and 20 cm high (Figure 1.1). The 
objectives of the test were to determine if an anode, produced by a 
commercial vendor, could survive in a test under conditions 
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approximating those found in a commercial electrolysis cell; to fa- 
miliarize the Reynolds staff with the operation of such an anode in 
a subsequent pilot cell test of the inert anode technology; and to 
familiarize the PNL staff with the operations at the Reynolds Metals 
Company facility. 8 refs., 39 figs., 9 tabs. 


34796 (SAND—90-0331C) Sandia’s search for environmen- 
tally sound cleaning processes for the manufacture of 
electronic assemblies and precision machined parts. Oborny, 
M.C. (Sandia National Labs., Albuquerque, NM (USA)); Lopez, 
E.P.; Frear, D.R.; Benkovich, M.G.; Salerno, R.F.; Dichiaro, J.V.; 
Ostheim, D.R.; Waterbury, R. Jr. Sandia National Labs., Albu- 
querque, NM (USA). [1990]. 11p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-900631—1: In- 
ternational conference on pollution prevention: clean technologies 
and clean products-the environmental challenge of the 1990's, 
Washington, DC (USA), 10-13 Jun 1990). Order Number 
DE90012178. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

i part of the DOE’s commitment to minimizing waste at the 
national laboratories and its production agencies, Sandia has em- 
barked on a program to reduce, and where feasible, eliminate 
hazardous liquid waste by-products of cleaning processes used in 
the manufacture of electronic assemblies and precision machined 
parts. The program is being carried out in conjunction with three 
DOE production agencies: Allied Signal-Kansas City Division, 
EG&G Mound Applied Technologies, and General Electric Neutron 
Devices Division. We will discuss the methodology used to coordi- 
nate such a program across the DOE complex, involving as it 
does, hundreds of components and thousands of DOE-specified 
cleaning processes. We will also discuss three specific projects to 
replace chlorinated solvents in cleaning manufacturing processes: 
(1) alternative solvents used to remove solder flux residues during 
electronics assembly manufacture (2) alternative solvents used in 
ceramic header fabrication, and (3) alternative manufacturing pro- 
cesses that eliminate the need for solvent cleaning of precision 
optical components prior to mounting. 2 refs., 3 figs., 1 tab. 


34797 (SULA-A2/1989) SULA-Energy economical produc- 
tion of steel and metals. Association of Finnish Steel and Metal 
Producers, Helsinki (Finland). 1989. 140p. (in Finnish, English). 
KTM-367/881/87. Order Number DE90796192. Available from NTIS 
(US Sales Only), PC AO7/MF A01. 

SULA Research Program. 

The research programme SULA financed by the Ministry of 
Trade and Industry started at the beginning of 1989. Two joint de- 
velopment projects connected with SULA were started earlier. The 
first SULA seminar was arranged on 13 September 1989 at the 
Helsinki University of Technology, Department of Material Science 
and Rock Technology, in Espoo. At the seminar, papers on the 
background, objects and results of the started research and joint 
development projects were presented. One joint development 
project has not been started yet. 60 persons participated in the 
seminar. The chairman of the executive committee, Mr. Simo Sep- 
paenen, Ovako Steel Oy Ab, was chairman of the seminar. 


34798 (TVA/RDG/EQS-—90-2) Closure of major production 
facilities, prototype plant operation, and plant site cleanup at 
NFDC [National Fertilizer Development Center]: Environmental 
assessment. Tennessee Valley Authority, Knoxville, TN (USA). 
[1990]. 38p. Sponsored by Tennessee Valley Authority. Order Num- 
ber DE90011875. Available from NTIS, PC A03/MF A01 - OSTI. 
TVA’s National Fertilizer Development Center (NFDC) is prepar- 
ing to make a major transition in program emphasis. It is proposed 
that the major fertilizer production plants be shutdown, cleaned up, 
sold, and removed from the NFDC reservation. NFDC's resources 
would then be directed toward more continuous operation of exist- 
ing prototype plants. There would also be an increased emphasis 
on technology and product introduction through an altered organi- 
ational structure. Concurrent with the shift in production emphasis, 
demolition of abandoned facilities and general site cleanup of the 
NFDC reservation will also be proceeding. NFDC has recom- 
mended that Congress appropriate $2-3 million a year for the next 
several years for demolition and removal of abandoned facilities. 
This cleanup operation, referred to as stewardship activities, is 
closely related to and partially dependent on the cleanup mandated 
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by EPA under a Resource Conservation and Recovery Act (RCRA) 
Facility Assessment (RFA). As mentioned earlier, there would also 
be the sale, removal, and general cleanup of the current produc- 
tion facilities when they cease operations. A detailed description 
follows of the proposed actions, their alternatives, their anticipated 
environmental impacts, and mitigation measures. 


34799 (WEB/RR-644) Use of briquetted and unbriquetted 
pulp and paper mill sludge in a hog fuel boiler: Burning tests: 
Final report. Wisconsin Dept. of Administration, Madison, WI 
(USA). Energy Bureau; Thilmany Pulp and Paper Co., Kaukauna, 
WI (USA); Sell (N.J.) and Associates, Inc. (USA); Doshi and Asso- 
ciates, Inc. (USA); Wisconsin Univ., Green Bay, WI (USA); Feeco 
International, Inc., Green Bay, WI (USA). 30 Jul 1989. 86p. Spon- 
sored by Wisconsin Department of Administration. Available from 
OSTI; Wisconsin Dept. of Administration, 101 S. Webster Street, 
6th Floor, Madison, WI 53707. 

The objectives of this study were to compare both technically 
and economically two techniques for processing and burning 
sludge from the waste treatment facilities. The first method was to 
use a screw press to dewater the sludge from 2-3% solids to 
about 45% solids, then incinerate it. The second technique was to 
take the dewatered sludge, briquette it, dry the briquettes to at 
least 80% solids, and then incinerate the dried briquettes in the 
boiler. Two different screw presses, one from FKC America and the 
second from Stord Bartz, were used for the dewatering tests. Both 
presses appear, on the pilot scale, to be capable of sufficiently de- 
watering the sludge. Conveyor drying tests were conducted by C. 
G. Sargent’s Sons, Inc., on both the bulk and briquetted sludge. 
This drying method appeared to be suitable for this material, with 
required bed areas varying around 7—10 ft*/100 lb/hr, depending 
on the bed thickness and whether or not the sludge was briquet- 
ted, with the briquettes generally drying less efficiently. Laboratory 
burning tests were conducted prior to full-scale boiler tests. The 
heating values of the sludge, bark, and broke were determined, 
and the resultant ash analyzed for a variety of elements. 8 refs., 30 
figs., 27 tabs. 
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Refer also to citation(s) 34395, 34692, 34753, 34758, 35170, 
35357, 35843 


34800 (BFR-D-3-1990) Seasonal storage of solar heat in 
Kungaelv. Planning alternatives for heating supply for the 
1990’s. Claesson, T.; Graesiund, J.; Hultmark, G.; Jilar, T. 
Swedish Council for Building Research, Stockholm (Sweden). 
1989. 37p. Project BFR-851074-5;BFR-870438-1 ;BFR-880367-2. 
Order Number DE90796241. Available from NTIS (US Sales Only), 
PC A03/MF A01. 

English digest of report BFR-R—-104-1988. 

According to the guidelines for energy planning in Kungaelv, the 
municipality is to promote a safe and environmentally compatible 
energy supply, as well as the use of indigenous, and preferably re- 
newable energy sources. For a number of years, the municipality 
has been developing a plan for district heating, which also incorpo- 
rates seasonal storage of solar heat. The comprehensive account 
of the report constitutes a basis for planning the future work of the 
municipality. The proposed solar heating plant is estimated to meet 
75% of the annaual heating requirement of the area serviced by 
district heating. The solar heating alternative, with only 25% fuel- 
based heating production, yields a considerable decrease in the 
emission of pollutants. 


34801 (CONF-870811-—Vol.2, pp. 95-104) Design a compre- 
hensive outcomes evaluation of a commercial bullding energy 
audit program. Horowitz, M.J. (international Energy Associates 
Ltd., Portland, OR (USA)); Bronfman, B.H. Argonne National Lab., 
IL (USA); USDOE Bonneville Power Administration, Portland, OR 
(USA); Illinois Dept. of Energy and Natural Resources, Chicago, IL 
(USA); USDOE, Washington, DC (USA). [1987]. From Energy con- 
servation program evaluation: practical methods and useful results; 
Chicago, IL (USA); 19-21 Aug 1987. In Energy conservation pro- 
gram evaluation: Practical methods, useful results: Proceedings. 





Volume 2, August 20 and 21 sessions. Order Number 
DE90010891. Available from NTIS, PC A21/MF A01. 

Commercial sector programs often generate one or more large 
data sets detailing building characteristics, energy use and energy 
conservation investment decisions. Unfortunately, it is also the case 
that utilities rarely make the most of these databases — usually 
they have neither the staff nor the expertise to perform any but the 
most cursory of analyses. This paper offers a scheme for designing 
multi-focus outcomes evaluations for commercial sector programs 
using merged program databases. There are many benefits to utili- 
ties supporting this type of evaluation. These include: (1) a better 
understanding of the client base; (2) more precise knowledge of 
the determinants of participation and investment behavior; and (3) 
feedback on the strengths, shortcomings and future needs of com- 
mercial sector conservation programs. As a case study we discuss 
our recent efforts to evaluating the EnergyCHECK audit program of 
Northeast Utilities (NU) in Connecticut. The EnergyCHECK Audit 
Program was developed in 1981 and delivers energy audit services 
to qualified NU commercial customers for a nominal fee. Qualified 
customers primarily are those commercial building having less than 
1000 kW monthly demand. The program uses the XENCAP audit 
software developed by NU and Xenergy, Inc. In addition to the 
building audit, the EnergyCHECK program includes post-audit sur- 
veys that collect information on building owner/manager attitudes, 
characteristics and investment behavior. The EnergyCHECK evalu- 
ation involved two participant and two control groups selected for 
analysis by NU. For all four groups, electricity billing histories span- 
ning 54 months were made available. 3 figs., 4 tabs. 


34802 (DOE/CE/26575-T1) District cooling assessment 
program: Final report. Teji, D.S. Phoenix Public Works Dept., AZ 
(USA). Energy Conservation Div. Jan 1990. 56p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
FG01-88CE26575. Order Number DE90011441. Available from 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The purpose of this project is to perform and assessment study 
of the feasibility of a district cooling system and develop a method 
for its implementation. The cooling district considered, comprised of 
seventeen city-owned buildings, is clustered in the vicinity of 22nd 
Avenue and Lower Buckeye Road in Phoenix, Arizona. All build- 
ings are either partially or totally air conditioned. This project 
provides a central location for equipment to satisfy air conditioning 
needs of all the buildings included in the district. The purpose of 
the study is to determine the best district cooling system that is 
technically achievable and economically justifiable for implementa- 
tion. Conclusions of the project will be the basis for planning the 
design and installation of the best method for cooling the facilities 
located in this district. 49 refs., 7 tabs. 


34803 (DSFM/EE-90011572) Ten steps to a successful en- 
ergy recovery project: A waste to energy decision makers’ 
guidebook. Walsh, P.W.; O’Leary, P.R. Wisconsin Univ., Madison, 
WI (USA). Dept. of Engineering Professional Development. Jan 
1988. 24p. Sponsored by Wisconsin Department of Administration. 
Available from OSTI; Wisconsin Dept. Of Administration, 101 S. 
Webster Street, 6th floor, Madison, WI 53707. 

This guidebook offers a procedure for community and industrial 
decision makers to follow in assessing the feasibility of technolo- 
gies that generate energy from waste while reducing waste 
volumes. Energy can be economically recovered from solid waste 
and municipal sludge. Steam, electricity, methane gas and solid 
combustible fuels all are recoverable from solid waste. Some of 
these processes have been employed for many years in Wiscon- 
sin. All of the technologies are proven and readily available. Waste 
to energy can and should be part of an integrated approach to 
meeting waste management needs. When considering a potential 
waste to energy project, examine as well all other options for recy- 
cling and disposal. Combining a recycling program with a waste to 
energy system may reduce the necessary capital expense and en- 
hance public acceptance. With most waste to energy systems, 
landfilling will still be necessary for selected materials and 
residues. Consequently, the need for special handling at landfills 
and the associated potential problems must be carefully evaluated. 
14 figs., 4 tabs. 
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34804 (PB—90-192238/XAB) Life-Cycle Cost Analysis for 
Utility Combinations (LCAA) user’s guide. Department of Hous- 
ing and Urban Development, Washington, DC (USA). Office of 
Information Policies and Systems. 30 Sep 1989. 5ip. Available 
from NTIS, PC A04/MF A01. 

For system on diskette, see PB—90-501750. 

The Life-Cycle Cost Analysis for Utility Combinations (LCCA) 
system evaluates housing project utility systems. The system de- 
termines the cost-effectiveness and aids in the selection of the 
utility combination with the lowest life-cycle cost. Because of the 
large number of possible combinations of fuels, purchasing meth- 
ods, types of installations and utility rates, a systematic analysis of 
costs must be made. The choice of utilities may substantially influ- 
ence construction cost. LCCA calculates initial and monthly costs 
of both individual dwelling units and project totals. Therefore, the 
LCCA system calculates costs for four combinations of fueV/energy. 
LCCA analyzes the following four utility combinations: Combination 
1—Electricity; Combination 2—Electricity and Gas; Combination 3— 
Electricity and Oil; and Combination 4—Electricity, Gas and Oil. 


34805 (PB—90-199431/XAB) Office paper recycling: An 
implementation manual. Environmental Protection Agency, Wash- 
ington, DC (USA). Office of Solid Waste. Jan 1990. 7ip. 
(EPA-530-SW-90-001). Available from NTIS, PC A04/MF A01. 

The manual will serve as the cornerstone for implementing recy- 
cling in offices, both governmental and private. The primary 
purpose of this revised manual is to serve as a guide for personnel 
responsible for the implementation and administration of office pa- 
per recovery programs. The guide moves step-by-step through the 
process of setting up a high-grade paper recovery program, inciud- 
ing assessing recycling potential, finding a market for paper and 
educating employees. 


34806 (PB—90-501750/XAB) Life-Cycle Cost Analysis for 
Utility Combinations (LCCA) (for microcomputers). Software. 
Corin, N. Department of Housing and Urban Development, Wash- 
ington, DC (USA). Office of Information Policies and Systems. Sep 
1989. vp. Available from NTISCP D01. 

The software is contained on 5 1/4-inch diskettes, double density 
(860K), compatible with the IBM PC/AT/XT microcomputer. The 
diskettes are in the LOTUS 1-2-3 format. Price includes documen- 
tation, PB—90-192238. 

The Life-Cycle Cost Analysis for Utility Combinations (LCCA) 
system evaluates housing project utility systems. The system de- 
termines the cost-effectiveness and aids in the selection of the 
utility combination with the lowest life-cycle cost. Because of the 
large number of possible combinations of fuels, purchasing meth- 
ods, types of installations and utility rates, a systematic analysis of 
costs must be made. The choice of utilities may substantially influ- 
ence construction cost. LCCA calculates initial and monthly costs 
of both individual dwelling units and project totals. Therefore, the 
LCCA system calculates costs for four combinations of fueVenergy. 
LCCA analyzes the following four utility combinations: Combination 
1—Electricity; Combination 2-Electricity and Gas; Combination 3— 
Electricity and Oil; and Combination 4—Electricity, Gas and Oil. 
Software Description: The software is written in the Lotus 1-2-3 
programming language for implementation on an IBM PC micro- 
computer using Lotus 1-2-3. Software requires 160K of disk 
storage, with a hard disk and one floppy or two floppy disk drives. 


34807 (SVF-360) Laboratory testing of subscriber stations 
for one family houses: With suggested standardized testing 
procedure. Winberg, Johan (Lund Inst. of Technology (SE). Dept. 
of Heat and Power Engineering). Stiftelsen foer Vaermeteknisk 
Forskning, Stockholm (Sweden). Dec 1989. 73p. (In Swedish). Or- 
der Number DE90796232. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

The present report analyses possible standardized laboratory 
measuring procedures for testing of district heating house stations, 
with the aim of achieving reasonable comprehensiveness within a 
not too lengthy testing procedure. What is above all important to 
cover in the procedure is the thermodynamic behaviour of the 
house stations, i.e. to measure all water flowrates and tempera- 
tures, which are of importance as seen both from the subscriber's 
and from the heat supplier's point of view. Since many of the 
house stations in the market today are at a rather complex design, 
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often comprising some type of heat storage, a testing procedure 
should include both a standardized tap water sequence and a ca- 
pacity for simulating various load cases, typical of a radiatior 
heating circuit. Two types of radiator load are examined, a static 
and a dynamic load, the two of them being shown to give different 
results. Finally, a method for measuring heat losses from a house 
station is presented. Laboratory results are shown for three exam- 
ples of commercial types of house stations. Two of these included 
hot water storage, whereas the third had a once-through heat ex- 
changer for tap water heating. For each of these test items some 
interesting results were found: In one of the two stations with a 
storage tank, operation of the tap water circuit was found to influ- 
ence the radiator circiut substantially. The supply capacity of the 
second type of storage was found to be insufficient. Malfuntion was 
experienced with the control loop of the once-through heat ex- 
changer. The report ends up with a suggested standardized testing 
procedure. Demands are sepcified for control stability of the test 
rig, as well as necessary measuring accuracy. 


34808 (SV-UG-1990-7) Principles of system connection for 
gas-fueled piston engines in cogenerating applications. Eke- 
borg, T.; Danelius, J. Swedish State Power Board, Vaellingby 
(Sweden). 8 Dec 1989. 63p. (In Swedish). Order Number 
DE90796207. Available from NTIS (US Sales Only), PC A04/MF 
A01. 

This report describes the adeptment and connection of heat and 
electricity system for gasfueled piston engines in combined power 
and heating plants. The following aspects are presented: * The 
lower limit for gasdiesel engines is approximately 1 MW heat. For 
a smaller plant otto engines are recommended. Regarding power 
rating, the engines utilization time should be 4000-4500 hours. This 
mostly correspond to about 40 % of maximum heat requirement. * 
Heat is recovered from the intercooler, the lubricating oil cooler, 
the cylinder and engine cooler, and from the exhaust gas heat ex- 
changer. The gas-airmixture has a relatively low temperature and 
the heat cannot always be used. However, when the gasquality is 
low the cooling of the gas-airmixture is necessary in order to avoid 
material damage and to receive a high power output. Some sort of 
reserve cooler is then used. * In most cases the plant is controlled 
by heat requirement, but plants controlled by electricity requirement 
and gas supply are also found. In the latter case an accumulator 
and a reserve cooler are needed. The accumulator can also be 
economical in heat requirement controlled plants. * Depending on 
power output the electric generator is connected to a transmission 
sytem or to a low tension system. When the power output exceeds 
0.5 MW is it usually connected to a transmission system. 


34809 (TVA/PUB-89/6) Local drought management plan- 
ning guide tor public water suppliers. Keck, L. Tennessee Dept. 
of Health and Environment, Nashville, TN (USA). Office of Water 
Management. May 1988. 200p. Sponsored by Tennessee Valley 
Authority. Order Number DE90011879. Available from NTIS, PC 
A10/MF A01 - OSTI. 

This Guide has been prepared to help public water supply man- 
agers assess their situation, develop a drought management plan, 
identify and monitor drought stages, and effectively manage sys- 
tem supply and demand during a drought. It focuses on developing 
a drought management plan for public water supplies. This Guide 
should serve as a basic reference document to the “Summary”. 
This Guide does not address detailed planning for developing 
water supplies nor other responses requiring a considerable expen- 
diture of time or money. Such planning and system expansion or 
renovation should be handled as a part of normal operations and 
maintenance. Where a system or source of water fails to meet the 
most essential demands, that supplier may chose to embark on a 
program for improving the system’s capacity through development 
of alternative supplies of water, overall demand reduction, leakage 
control, etc. 10 refs., 1 fig., 4 tabs. 


34810 (TVA/PUB-89/7) Local drought management plan- 
ning guide for public water suppliers: Summary. Tennessee 
Dept. of Health and Environment, Nashville, TN (USA). Office of 
Water Management. May 1988. 21p. Sponsored by Tennessee Val- 
ley Authority. Order Number DE90011880. Available from NTIS, 
PC AO3/MF A01 - OSTI. 
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This Summary and the “Local Drought Management Planning 
Guide” have been prepared to help public water supply managers 
assess their situation, develop drought management plans, identify 
and monitor drought conditions and its stages, and effectively man- 
age system supply and demand during a drought or other 
emergency. These documents focus on developing drought man- 
agement plans for public water supplies. Neither the Summary nor 
the Guide addresses detailed planning for developing water sup- 
plies. Responses requiring a considerable expenditure of money or 
a long time to implement are not covered. Where a system or 
source of water fails to meet the most essential demands, that sup- 
plier may choose to embark on a long-term program for improving 
the system's capacity through development of alternative supplies 
of water, overall demand reduction, leakage control, etc. 6 figs. 


34811 (TVA/WR/WQ-90/5) Design and performance of the 
constructed wetland wastewater treatment system at Phillips 
High School, Bear Creek, Alabama. Technical report series. Ten- 
nessee Valley Authority, Chattanooga, TN (USA). River Basin 
Operations/Water Resources. May 1990. 73p. Sponsored by Ten- 
nessee Valley Authority. Order Number DE90011883. Available 
from NTIS, PC A04/MF A01 - OSTI. 

A constructed wetlands waste water treatment system has been 
constructed at Phillips High School, Bear Creek, Alabama, to pol- 
ish the effluent from the school’s extended aeration package 
treatment plant. The project is a demonstration of innovative tech- 
nology under the Congressionally appropriated Bear Creek 
Floatway projects. Construction was completed in August 1988 at a 
cost of $36,266. Monitoring results for the period October 1988 
through July 1989 reveal that the system has been very effective in 
polishing the effluent from the package treatment plant. The effec- 
tiveness is attributed primarily to maintenance of an overall 
oxidizing environment within the gravel substrate. Average monthly 
removals during the first year of operation exceeded 90 percent for 
BOD, TSS, organic nitrogen, total phosphorus, dissolved phospho- 
rus, and fecal coliforms. Average removal percentages ranged in 
the 80s for ammonia and total nitrogen and in the 70s for nitrate + 
nitrite nitrogen and dissolved BOD. The prevalence of oxidizing 
conditions is probably the result of low carbonaceous demand, the 
low inlet hydraulic loading rate, and the combination of the shallow 
gravel depth and the excellent plant coverage and root depths dur- 
ing the first year of operation. 11 refs., 17 figs., 2 tabs. 


34812 (VTT-TIED—1088) Energy consumption of buildings 
in residential areas in the town planning process. 
Rauhala, K. (Valtion teknillinen tutkimuskeskus, Espoo (Finland). 
Yhdyskunta- ja rakennussuunnittelun laboratorio). Valtion Teknilli- 
nen Tutkimuskeskus, Espoo (Finland). Jan 1990. 65p. (In Finnish). 
Order Number DE90796145. Available from NTIS (US Sales Only), 
PC A04/MF A01. 

ARENA is a computer program for estimating the energy 
consumption of buildings in residential areas. The program is im- 
plemented with the PARADOX relational database management 
program for IBM and its compatibles. Depending on the identifica- 
tion of the buildings the program chooses the proper model 
between two different calculation models: Model A is a rough 
model at area level and Model B an accurate model at building 
level. In Model A the buildings can be defined in different general 
categories. The accuracy of the estimations depends on the details 
in the data. Several data have default values which are used when 
the proper data are not known. At the most general level, only two 
kinds of data are needed for the calculations: the category of the 
building(s) and the floor area of the building(s). The input data 
mainly concern factors which are affected by the planning deci- 
sions. However, at the most accurate level, when using Model B, it 
is also possible to provide data concerning some technical details 
of the building not considered in town plans. Thus, the model can 
be used in different phases of the town planning process from the 
first sketches to the final proposal or at different planning levels 
from general plans to block plans. It can even be used in building 
design. The model uses as climatic data the degree days of the 
building site, the mean wind velocity at the building site and the 
total solar heat gain through the windows. If these data are not di- 
rectly available, they can also be roughly determined according to 





certain alternatives concerning the building site. The dynamic en- 
ergy behaviour of buildings has been taken into account in the 
model by using calculation results of more complicated dynamic 
models condensed into statistical functions. One of the principles in 
developing the model has been to make it so easy to use that it 
could be also adopted by those not familiar with computers. 


34813 (WDA-90011575) Waste energy: Feasibility study 
for Portage County and the University of Wisconsin, Stevens 
Point. Abubakr, S. Wisconsin Univ., Stevens Point, Wi (USA). 
Dept. of Paper Science. 31 Dec 1988. 153p. Sponsored by 
Wisconsin Department of Administration. Available from OSTI; Wis- 
consin Dept. of Administration, 101 S. Webster St., 6th Floor, 
Madison, WI 53707. 

Concerning solid waste management, Portage County is in a bet- 
ter condition than the many other counties that are currently facing 
a solid waste disposal crisis. The landfill serving Portage County is 
relatively new and environmentally safe and has a life expectancy 
of about 15 more years. A waste-to-energy facility would effectively 
extend that life two to three times while at the same time reduce the 
cost of disposing the solid waste. Waupaca County does not have 
a landfill. This preliminary feasibility study will analyze the possibil- 
ity of constructing a waste-to-energy facility in Portage County with 
the University of Wisconsin-Stevens Point serving as the major 
market for the recovered energy. 57 refs., 23 figs., 23 tabs. 


34814 (WEB/RR-641) Development of a countywide recy- 
cling program for Polk County, Wisconsin: Final report. West 
Central Wisconsin Regional Planning Commission, Wi (USA). Mar 
1989. 73p. Sponsored by Wisconsin Department of Administration. 
Available from OSTi; Wisconsin Dept. of Administration, 101 S. 
Webster St., 6th Floor, Madison, WI 53707. 

Designing a recycling program for a rural county presents many 
more chailenges in terms of transportation of materials and funding 
sources. Rural counties and communities typically have much 
smaller budgets and resources to draw from. In order to create a 
program that could realistically be implemented and also have 
widespread support, it was decided to allow ample time for public 
involvement in the design process. A multi-faceted approach was 
adopted to facilitate participation by individuals involved in solid 
waste handling and the general public. The approach included the 
use of surveys, formation of an advisory committee, public meet- 
ings, presentations to civic groups, personal contacts, news 
releases, and a logo contest. The public involvement turned out to 
be invaluable. Throughout the year, many concepts and ideas 
were presented for feedback. Consequently, some aspects of the 
program were modified, some were scrapped altogether, and a few 
new ideas were added. Undoubtedly, the process of refinement will 
continue as the program moves into the implementation phase. The 
extensive public involvement has resulted in strong support for the 
countywide program trom many sectors, including private haulers 
and recycling businesses, local officials and county board supervi- 
sors, civic groups, environmental groups, and the general public. 


34815 (WEB/RR-642) Feasibility study of solid waste re- 
source recovery: Waste-to-Energy and Recycling Program 
project report. Beck (R.W.) and Associates, Minneapolis, MN 
(USA). Apr 1989. 154p. Sponsored by Wisconsin Department of 
Administration. Available from OSTI; Wisconsin Dept. of Adminis- 
tration, 101 S. Webster St., 6th Floor, Madison, WI 53707. 

This report presents the findings of a study of solid waste man- 
agement alternatives applicable to the Kettle Moraine Solid Waste 
Management District. The Kettle Moraine Solid Waste Management 
District (the “District”) is an unofficial name referring to the group of 
Washington County communities located in the planning area con- 
sidered in the study. Knowing that demand for ultimate disposal 
will never be completely eliminated, the communities’ objective is 
to examine other methods such as source separation/recycling, 
composting and incineration which would balance their reliance 
among several means of management. Finding the best available 
system of methods is therefore the basic study objective. The at- 
tached report is presented in several sections. It provides a 
stand-alone overview of findings in the other seven sections as 
well as provide conclusions and recommendations, presents basic 
solid waste characterization data in volume and composition terms 
as would become the basis of planning, and introduces the basic 
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building block methods considered in conceiving balanced system 
alternatives. It presents economic attributes of the alternatives: en- 
vironmental and permitting requirements, criteria for evaluation of 
sites, and the where-to-go-from-here considerations of implementa- 
tion. 11 figs., 18 tabs. 


3209 Education and Public Relations 
Refer also to citation(s) 34430 


34816 (ANL/ESD/TM-5) Catalog of programs, activities, 
assistance, and materials tor young inventors. Collins, N.E. (Ar- 
gonne National Lab., IL (USA). Environmental Assessment and 
Information Sciences Div.). Argonne National Lab., IL (USA). En- 
ergy Systems Div. Jan 1990. 35p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract W-31109-ENG- 
38. Order Number DE90011757. Available from NTIS, PC A03/MF 
A01 - OSTI; GPO Dep. 

An important issue to Americans during the 1990s will be im- 
proving the country’s economic health by nurturing creative 
problem-solving in today’s youth. The Energy-Related Inventions 
Program (ERIP) at the US Department of Energy is contributing to 
this important effort by funding the development and annual revi- 
sion of this catalog. The purpose of the catalog is to act as a 
springboard for involving educators and inventor organizations in 
programs for young inventors by describing existing programs in 
the US and Canada, including names, addresses, and telephone 
numbers. We especially encourage collaboration between educa- 
tors and inventors in developing local programs. The first part of 
the catalog describes how 39 inventor organizations have acted as 
catalysts in statewide programs, developed special programs for 
young inventors outside the classroom, and written curriculum ma- 
terials. The second part of the catalog describes local, statewide, 
and national programs and contests developed by a variety of or- 
ganizations, individuals, and school systems. Program types are 
located by geographic region, and entries are indexed by state/ 
province, program name, and grade level. 1 fig. 
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34817 (AD-A-218318/4/XAB) Sea-water magnetohydrody- 
namic propulsion for next-generation undersea vehicles. 
Annual report, 1 February 1989-31 January 1990. Lin, T.F.; 
Gilbert, J.B.; Kossowsky, R. Pennsylvania State Univ., University 
Park, PA (USA). Feb 1990. 49p. Available from NTIS, PC A03/MF 
A01. 

Three tasks were performed in this report period. Their individual 
abstracts are summarized as follows: (lI) Thruster Performance 
Modelings - The purpose of this work is to analyze underwater ve- 
hicle propulsion by applying Lorentz forces to the surrounding sea 
water. While this propulsion concept involves two different 
schemes, i.e. the external field method and the internal duct-type 
method, the current analysis focuses on the internal thruster 
scheme due to the space limitations and speed considerations. 
The theories of magnetohydrodynamic (MHD) pump jet propulsion 
are discussed. A so-called dual control volume analysis to model 
the MHD thruster, and calculations of vehicle velocity and power 
efficiency are presented. (Il) Sea Water Conductivity Enhancement 
- This work discusses the mechanisms of enhancing the electric 
conductivity of sea water. The direct impact of conductivity 
enhancement of sea water is the improvement of propulsion perfor- 
mances of marine vehicles that use the magnetohydrodynamic 
thrusts of sea water. The performance improvement can be in en- 
ergy efficiency or in vehicle speed. Injection of strong electrolytes 
(acids or bases) into the main sea water flow in the MHD channel 
appeared to be the most logical way of achieving the purpose. (Ill) 
Status of Current Superconductivity Works - A survey of recent re- 
search in both low -T. and high -T. superconductivities is provided. 
It is generally true that high -T, superconductors carry critical cur- 
rent densities several orders of magnitude less than those of low 
-Te ones. 


34818 (LA-UR-90-1523) Radio frequency (RF) heated su- 
personic flow laboratory. Wantuck, P.; Watanabe, H. Los Alamos 
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National Lab., NM (USA). [1990]. 18p. Sponsored by U.S. DOE 
Management & Administration. DOE Contract W-7405-ENG-36. 
(CONF-900720-1: 26. AIAA/SAE/ASME/ASEE joint propulsion 
conference and exhibit, Orlando, FL (USA), 16-18 Jul 1990). Order 
Number DE90012099. Available from NTIS, PC AO03/MF A01 - 
OSTI; GPO Dep. 

A unique supersonic flow apparatus which employs an 
inductively-coupled, radio frequency (RF) torch to supply high 
enthalpy source gas to the nozzle inlet is described. The main fea- 
tures of this system are the plasma tube, a cooled nozzle 
assembly, and a combustion/expansion chamber with a heat ex- 
changer. A description of these components with current test data 
is presented. In addition, a discussion of anticipated experiments 
utilizing this system is included. 


34819 (UCID-21718) Program and applications for a near- 
term laser launch system. Kare, J.T. Lawrence Livermore 
National Lab., CA (USA). Jun 1989. 10p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90011760. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This note discusses possible applications of a minimum-size 
laser launch system capable of launching 20 kg payloads into orbit. 
Such a launcher could greatly reduce the cost, and increase the 
capability, of space-based system, particularly in connection with 
“Brilliant Pebbles” technology. The ongoing SDIO Laser Propulsion 
Program has experimentally demonstrated the basic properties of a 
laser propulsion thruster, and analyzed many of the physics and 
technology issues involved in building a launcher. This note also 
presents the outline of a 5 year program to build such a launcher, 
starting with a modest extension of the current SDIO Program. 5 
refs., 1 fig., 1 tab. 


34820 (UCID-21719) Summary report on the October 1988 
SDIO laser propulsion workshop. Kare, J.T. Lawrence Livermore 
National Lab., CA (USA). Jun 1989. 32p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
8810506—1: SDIO laser propulsion workshop, Stanford, CA (USA), 
17-18 Oct 1988). Order Number DE90011758. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Fall 1988 Workshop of the SDIO Laser Propulsion Program 
was held at Stanford University on October 17-18, 1988. The 
Workshop concentrated on the double-pulse planar thruster which 
has been the focus of the Program. Theoretical and computer 
modelling results were presented by Physical Sciences, Inc. (PSI) 
and by the Stanford University group. Several groups presented 
new results from small scale experiments. The double-pulse con- 
cept illustrated has been shown to work, in that two closely spaced 
pulses do remove less mass and produce more thrust with higher 
efficiency than a single pulse (or two widely spaced pulses) with 
the same total energy. However, the best efficiencies reported are 
still only about 10% (kinetic energy of exhaust/total laser energy 
in), although specific impulses of 600 to 1000 seconds appear to 
be easy to achieve. Both the theoretical and the experimental re- 
sults point to a strong need for longer pulse experiments; some of 
these are already plarned, and were discussed in detail. Various 
alternative thrusters were discussed briefly; groups working on CW 
laser thrusters were invited to the Workshop but were unable to at- 
tend. Systems issues were discussed only very briefly. 17 figs. 
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Refer also to citation(s) 33958, 33963, 34076, 34079, 34089, 
34180, 34833, 34985, 34993, 35277, 35280, 35306, 35307, 35663 


34821 (AD-A-217795/4/XAB) Improved thermo-oxidative- 
deposition screening tests for turbine lubricants. Final report, 
September 1986-June 1989. Fehrenbacher, L.; Schafrik, R.; Ma- 
cia, J. Technology Assessment and Transfer, Inc., Annapolis, MD 
(USA). 12 Nov 1989. 79p. Available from NTIS, PC A05/MF A01. 
This research applied combined Thermogravimetric Analysis 
(TGA) and Differential Scanning Calorimetry (DSC) techniques to 
establish a potential new laboratory screening method for simulat- 
ing and differentiating the high temperature lubricant degradation 
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phenomena of oils in operational turbine engines. Lubricant, Oxida- 
tive stability, Deposition, Thermogravimetric analysis, Differential 
scanning calorimetry, Volatility, MIL-L-7808, Turbine engine, Ther- 
mal stability, and Screening test. 


34822 (AD-A-218366/3/XAB) Analyses of power consump- 
tion for two sliding-vane-type compressors. Propulsion 
technical memo. Mabanta, A.A. Aeronautical Research Labs., 
Melbourne (Australia). Jul 1989. 37p. (ARL-PROP-TM—464). Avail- 
able from NTIS, PC A03/MF A01. 

An outline is given of the theoretical analyses carried out for esti- 
mating the power requirements of two sliding-vane-compressor 
designs, adapted for high speed operation, to determine if advan- 
tages exist over a trailing-vane compressor, previously used for air 
scavenging in an experimental two-stroke piston engine. 


34823 (CICS—CE02995, pp. 84-87) Stochastic model for 
flame propagation at lean ignition limit and partial burn limit of 
spark ignition engines. Lei, |.M. (Ottawa Univ., Ottawa, ON 
(Canada)); Milane, R.E. Combustion Inst. (Canada). Canadian Sec- 
tion. [1990]. (CONF-8905326-: 1989 Combustion Institute 
Canadian Section spring technical meeting, Toronto (Canada), 31 
May - 2 jun 1989; CE-02995). In The Combustion Institute, Cana- 
dian Section, 1989 Spring technical meeting. Available from 
Combustion Institute, Canadian Section, Dept. of Mechanical Engi- 
neering, Royal Military College, Kingston, ON, CAN K7K 5LO. 
Prices: PRICES UPON REQUEST. 

Spark-ignition engines operating on fuel-lean mixture depend on 
2 misfire limits: the ignition limit and the partial-burn limit. The ob- 
jective of the present study is to formulate a model for flame 
propagation in lean mixtures in order to predict both limits. A model 
of mixing finite particles is developed, incorporating turbulent 
entrainment of unburnt matter and assurring perfect gas and isen- 
tropic compression. The model is tested for the sensitivity of the 
mass burnt fraction to turbulence intensity intake temperature, fuel- 
air ratio, spark timing, and ignition enegy. It is concluded that the 
model is able to predict the trends of ignition misfire and partial 
burn. It can predict a partial burn cycle in which only 1% of the 
mass gets burnt. Age mixing was introduced in an attempt to im- 
prove the partial burn results, but further study is required in this 
respect. 6 refs., 7 figs. 


34824 (CICS—-CE02995, pp. 80-83) A method for improving 
warm-up fuel economy and exhaust emissions at cold temper- 
atures. Rao, V.K. (Royal Military College of Canada, Kingston, ON 
(Canada)); Bardon, M.F.; Gardiner, D.P.; Caird, S.G.; Vaivads, 
R.H. Combustion Inst. (Canada). Canadian Section. [1990]. 
(CONF-8905326-: 1989 Combustion Institute Canadian Section 
spring technical meeting, Toronto (Canada), 31 May - 2 jun 1989; 
CE-02995). In The Combustion Institute, Canadian Section, 1989 
Spring technical meeting. Available from Combustion Institute, 
Canadian Section, Dept. of Mechanical Engineering, Royal Military 
College, Kingston, ON, CAN K7K 5LO. Prices: PRICES UPON RE- 
QUEST. 

A modified thermodynamic cycle is proposed as a means of 
alleviating the adverse effects of cold weather on spark ignition en- 
gtine start-up. The cycle was implemented by modifying the 
camshaft of a single cylinder Ricardo HYDRA research engine. 
This increases cylinder charge temperatures, improves combustion, 
reduces warm-up time and permits leaner fueV/air ratios during the 
warm-up period. The modified cycle is designated the exhaust- 
charge cycle (ECC). The paper presents both the theoretical 
analysis and results of an experimental program conducted to ver- 
ify the predicted benefits. The principal conclusions are as follows: 
the ECC increases cylinder charge temperatures during cold crank- 
ing and improves running after first fire; the ECC perfomance 
during the early warm-up period is considerably better than that of 
the conventional cyle; the ECC provides better brake specific fuel 
consumption (BSFC) than the conventional cycle throughout a wide 
range of fueVair ratios during the warm-up period; and the ECC 
substantially reduces exhaust emissions during warm-up (unburnt 
hydrocarbons decreased by about 30%, CO was somewhat lower 
at the best respective BSFC points and substantially lower at richer 
or leaner mixture, and NO, was reduced). Although originally 
aimed at reducing the BSFC during warm-up, the ECC also proved 
to have generally better fuel economy when the engine was fully 





warmed up. It is concluded that the ECC has great possibilities for 
alleviating the undesirable effects of cold climates on the operation 
of a spark-ignition gasoline engine. 3 refs., 7 figs. 


34825 (CICS-CE02995, pp. 77-79) Knock detection in a 
current S.|. [spark ignition] engine - a comparison between in- 
cylinder and spark plug mounted transducers and a factory 
installed accelerometer knock sensor. Checkel, M.D. (Alberta 
Univ., Edmonton, AB (Canada)); Dale, J.D.; Mah, R.; Modien, R. 
Combustion Inst. (Canada). Canadian Section. [1990]. (CONF- 
8905326-: 1989 Combustion Institute Canadian Section spring 
technical meeting, Toronto (Canada), 31 May - 2 jun 1989; CE- 
02995). In The Combustion Institute, Canadian Section, 1989 
Spring technical meeting. Available from Combustion Institute, 
Canadian Section, Dept. of Mechanical Engineering, Royal Military 
College, Kingston, ON, CAN K7K 5LO0. Prices: PRICES UPON RE- 
QUEST. 

Devices which can detect the onset of knock over wide speed 
ranges are necessary for optimising engine performance at high 
compression ratios. Present North American designs use an ac- 
celerometer mounted on the engine to sense knocking combustion. 
In this study, the engine used was a 1987 model 2.3 litre, 4 cylin- 
der in-line with a knock sensor, exhaust gas oxygen sensor, and a 
computer to control the spark timing, fuel injection and exhaust gas 


recirculation. The fuel used was regular unleaded gasoline. The - 


engine was connected to a water brake dynamometer, and it was 
run at fixed speeds of 18000, 2500, 3300 and 4000 rpm. A spark 
plug mounted, piezoelectric pressure transducer and an similar in- 
cylinder pressure transducer were used to measure cylinder 
pressures for analysis and comparison with the output signal from 
the factory-installed accelerometer. The smoothed third derivative 
knock indicator of the pressure transducers was found to provide a 
much better correlation with the fluating cylinder pressure during 
knocking than did the factory-installed accelerometer. Moreover, 
the knock indicator method was found to be unaffected by the 
changes in engine speed. A Japanese automobile manufacturer 
has adapted this technique in an experimental electronics control 
package, and has thus been able to achieve a 15% increase in 
torque during acceleration. 2 refs., 5 figs. 


34826 (CICS—CE02995, pp. 112-114) Flame stabilization in 
an afterburner test rig. Hanna, M.A. (Royal Military College of 
Canada, Kingston, ON (Canada)); Bardon, M.F.; Rao, V.K. 
Combustion Inst. (Canada). Canadian Section. [1990]. (CONF- 
8905326—: 1989 Combustion Institute Canadian Section spring 
technical meeting, Toronto (Canada), 31 May - 2 jun 1989; CE- 
02995). In The Combustion Institute, Canadian Section, 1989 
Spring technical meeting. Available from Combustion Institute, 
Canadian Section, Dept. of Mechanical Engineering, Royal Military 
College, Kingston, ON, CAN K7K 5L0. Prices: PRICES UPON RE- 
QUEST. 

This paper describes an experimental study of the stability of 
flame in an after-burner of a gas turbine as function of flue gas 
temperature, fuel-air ratio, and the nature of the fuel of the after- 
burner. An Airesearch GTCP 85-291 gas turbine was used to 
produce a large amount of flue gas and air. Flue gas temperature 
varied between 300 and 600 C. The after-burner fuel was injected 
into the main duct far enough upstream of the test section to en- 
sure complete pre-vaporization and mixing. The effects of stream 
temperature and fuel-air ratio on flame blow-out velocity are dis- 
cussed. The stream temperature had a significant influence on the 
lean side of the flame stability curve, but its effect on the rich side 
became insignificant over the range of velocities studied. The 
effects of bluff body diameter and cone angle in flame blow-out ve- 
locity are discussed. !t is shown that diesel and jet-A1 fuels have 
essentially the same flame stability curve. For lower molecular 
weight fuels, such as JP-4, the stability curve moves towards the 
rich side. 6 refs., 4 figs. 


34827 (CICS—CE02995, pp. 109-111) Mixing behaviour of 
acoustically pulsed air jets. Vermeulen, P.J. (Calgary Univ., Cal- 
gary, AB (Canada)); Ramesh, V.; Chin, C.-F.; Yu, W.K. Combustion 
Inst. (Canada). Canadian Section. [1990]. (CONF-8905326—: 1989 
Combustion Institute Canadian Section spring technical meeting, 
Toronto (Canada), 31 May - 2 jun 1989; CE-02995). In The Com- 
bustion Institute, Canadian Section, 1989 Spring technical meeting. 
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Available from Combustion Institute, Canadian Section, Dept. of 
Mechanical Engineering, Royal Military College, Kingston, ON, 
CAN K7K 5LO. Prices: PRICES UPON REQUEST. 

Previous work has shown that dilution air jet mixing in a gas tur- 
bine combustor can be effectively controlled by acoustically pulsing 
the jets. This paper describes direct and indirect measurements of 
mixing. The first study dealt with the direct measurement of en- 
trainment by pulsating air jets. The experimental apparatus used 
was essentially a porous-walled chamber surrounding the pulsed 
air jet issuing from a series of smooth profile nozzles mounted in 
the base plate. Free jet flow conditions were therefore simulated, 
and direct measurement of the entrained air mass flow rate was 
made. The results on the entrainment rate as function of axial dis- 
tance and Stronhal number are presented; the mixing appears to 
be optimal at a Stronhal mumber of about 0.25. The second study 
dealt with the mixing behaviour of a pulsating air jet with a con-— 
fined cross-flow. The experimental apparatus is outlined; multiple 
opposed jets may be studied, but, in order to develop a basic un- 
derstanding, only a single pulsed jet, issuing from the centre of the 
test section floor, was investigated. Velocity and turbulence profiles 
are measured by a hot-film anemometer in order to asess the mix- 
ing of the pulsed jet. The results on the turbulence profile were 
presented; the jet response, determined from the penetration and 
turbulence data, appears to be optimal at a Stronhal mumber of 
about 0.22. The 2 studies show clearly that entrainment and mixing 
are greatly improved by a pulsating jet. 4 refs., 5 figs. 


34828 (LRAP—103) An experimental study of flame kernel 
development at different spark energies using new detection 
systems. Lindeloew, M.; Sturesson, A. Lund Univ. (Sweden). 
Dept. of Physics. Jun 1989. 36p. Order Number DE90796213. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

Two different detection sytems, one fibre-optic and the other us- 
ing the technique of ionization probes, were used in the study of 
flame propagation rates. A coupling between the flame front propa- 
gation rate and the energy dissipated in the spark from a spark 
plug, particularly the first part of the energy (0-1 us after the break- 
down) was found. In order to vary the energy as much as possible, 
both a commercial capacitive system and an ultra-fast capacitive 
system were exploited. They were connected in turn to a coaxial 
and a conventional spark-plug. The experiments were performed in 
a static system, consisting of a high-pressure bomb filled with a 
stagnant propane-air gas mixture (4.1% propane) at 0.4 MPa and 
room temperature. (29 refs.). 


34829 (PB—90-203217/XAB) Recent results from prototype 
technology evaluation using M100 neat methanol fuel. Techni- 
cal report. Piotrowski, G.K. Environmental Protection Agency, Ann 
Arbor, Mi (USA). Mar 1990. 30p. (EPA/AA/CTAB-—90/02). Available 
from NTIS, PC A03/MF A01. 

The Toyota Motor Corporation and the Nissan Motor Corporation 
recently supplied the U.S. EPA Motor Vehicle Emission Laboratory 
with advanced prototype vehicles which utilize M100 (neat 
methanol) fuel. These vehicles both make use of nominal lean 
burn calibrations controlled by an exhaust gas air/fuel sensor feed- 
back control system and four valve per cylinder technology in four 
cylinder powerplants. Though these vehicles share these similar 
technological aspects, important differences between both engine/ 
vehicle packages exist. These two prototype vehicles have been 
evaluated by EPA for emissions and fuel economy. Nissan also 
supplied EPA with a gasoline-fueled vehicle for fuel economy and 
performance testing and comparison. The results from the prelimi- 
nary round of testing are discussed in the report. 


34830 (PB-90-866195/XAB) Alcohol fuels. August 1978 
March 1990 (A Bibliography from the US Patent data base). 
Report for August 1978-March 1990. National Technical Informa- 
tion Service, Springfield, VA (USA). Apr 1990. 65p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB-89-856330. 

This bibliography contains citations of selected patents concern- 
ing production methods and the use of aicohols as internal 
combustion engine fuels. Descriptions of processes and equipment 
used in the production of motor fuels are included, and fuel control 
systems specifically designed for alcohol fuels are presented. Fuel 
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additives used to inhibit corrosion caused by alcohol are also con- 
sidered. (This updated bibliography contains 142 citations, 14 of 
which are new entries to the previous edition.) 

34831 (TP-9775E) Bombardier single-cylinder medium- 
research engine and test facility. Phase 4. Development 
of L.O.E. [Lubrication Oil Evaluation] engine and turbocharger 
rig. Payne, M.L. (Engine Research and Development Group, Bom- 
bardier Inc., Montreal, PQ (Canada)); Propetto, L. Bombardier, 
Inc., Montreal, PQ (Canada). Rail and Diesel Product Div.; Trans- 
port Canada, Montreal, PQ (Canada). Transportation Development 
Centre. Jun 1989. 257p. (MICROLOG-90-01746). Available from 
PC Transport Canada, Library and Information Centre, Place de 
Ville, Tower C, Ottawa, ON, CAN K1A ON5; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

The need for continued research and development to enhance 
diesel engines is approaching the critical stage. Current and pend- 
ing North American environmental regulations are placing efficiency 
and usage restrictions on the diesel engine. These restrictions can 
only be overcome when the interactions of the whole diesel engine 
system are fully understood; for example, the influence of lubricat- 
ing oil quality on exhaust emissions, 70% of the particulate 
emissions are due to burning lubrication oil. The lube oil evaluation 
(LOE) version of the Bombardier Single-Cylinder Research Engine 
(BSCRE) was designed and developed as an aid in understanding 
lubricating oils and their performances. This report describes the 
development of the BSCR/LOE version and of a tubocharger test 
rig (TTR). Both are requisite to medium-speed diesel engine 
research. The LOE engine employs four separate lubricating oil cir- 
cuits: power train; balance shafts; camshaft/valve gear; and gear 
train. This design feature allows for the testing component-specific 
lubricant formulations. The four oil supplies and returns can be ex- 
ternally connected to common manifolds, thereby simulating the 
one inlet/one outlet configuration; of typical engine. Completion, in- 
stallation and proof of-design testing of the TTR and its auxiliary 
supporting systems control were also perfomed. The TTR is capa- 
ble of functioning in three modes: the closed loop, the open loop, 
and any combination of the open and closed loop (mixed mode). A 
comprehensive BSCRE users’ documentation package was 
created. The related manual and documentation is included in ap- 
pendices. 5 refs., 4 figs. 


3303 Electric-Powered Systems 
Refer also to citation(s) 34484, 34488, 34490, 35289 


34832 (EGG-M-90202) The INEL battery data base. Burke, 
A.F.; Hardin, J.E.; Kiser, D.M. EG and G Idaho, Inc., Idaho Falls, 
ID (USA). [1990]. 12p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC07-76ID01570. (CONF- 
9004196-1: International Lead Zinc Research Organization 
meeting, San Francisco, CA (USA), 27-28 Apr 1990). Order Num- 
ber DE90010914. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The Department of Energy (DOE) has established a Battery Data 
Base for electric vehicle applications at the Idaho National Engi- 
neering Laboratory (INEL). The objectives of the Data Base are to 
collect, store, and make available to the electric vehicle community 
battery data from the INEL. Argonne National Laboratory, Sandia 
National Laboratory, and DOE battery contractors in forms appro- 
priate for evaluating the batteries in electric vehicles. The Data 
Base currently includes data from over 500 test on 15 batteries of 
5 different types. The data (over 120 MB) is stored on a 760 MB 
harddisk attached to a MicroVax 2. PC-based software to access 
the data has been developed on the IBM PS/2 using dBASE 4. 
The initial version of the Data Base to be distributed on a single 
floppy disk is nearly complete. The first release will include the 
physical characteristics of the batteries, summary tables showing 
the test results for each cycle of the battery test programs, and 
some constant power discharge data for the batteries. Later ver- 
sions of the Data Base will include second-by-second peak power 
and SFUDS data, which will require several floppy of Bernoulli 
disks to store the data. 2 refs., 4 figs. 
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Refer also to citation(s) 34824, 34831 


34833 (LBL—28270) A methodology for inhibiting the forma- 
tion of pollutants in diesel engines. Oppenheim, A.K. (California 
Univ., Berkeley, CA (USA). Dept. of Mechanical Engineering); 
Hom, K.; Maxson, J.A.; Beck, N.J.; Stewart, H.E. Lawrence Berke- 
ley Lab., CA (USA). Jan 1990. 13p. Sponsored by U.S. Department 
of Defense; U.S. DOE Conservation & Renewable Energy; U.S. 
DOE Energy Research. DOE Contract AC03-76SF00098. Contract 
DAAL03-87-0123. (CONF-9002115—1: Society of Automotive Engi- 
neers international congress and exhibition, Detroit, MI (USA), 26 
Feb - 2 mar 1990). Order Number DE90011615. Available from 
NTIS, PC A03/MF A01 - CSTI; GPO Dep. 

The methodology put forth in this paper stems from the premise 
that the primary reason for the generation of major pollutants by 
diesel engines, particulates and nitric oxides, is associated with 
over- reliance upon diffusion flames to carry out the process of 
combustion. Specific means are, therefore, proposed to inhibit their 
formation. This consists of refinements involving the use of either 
hollow cone spray injectors or air blast atomizers. Concomitantly, 
the process of combustion is staged by either regulating the rate of 
injection or employing a number of consecutively activated injectors 
per cylinder under a microprocessor command, while regions of 
high temperature peaks are distributed throughout the charge and 
kept at a relatively low level by exploiting the large scale vortex 
structure of turbulent pulsed jets combined with residual gas recir- 
culation. Most appropriate for the realization of these concepts is a 
two-stroke, loop scavenged engine with special provisions included 
to curb emission of unburned hydrocarbon due to lubricating oil. 26 
refs., 13 figs. 


34834 (PB—90-188830/XAB) Evaluation of methods used to 
desorb the constituents adsorbed on the charcoal contained 
in automotive evaporative canisters. Part 1. Dropkin, D. Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Atmospheric Research and Exposure Assessment Lab. Feb 1990. 
66p. (EPA-600/3-90/013A). Available from NTIS, PC A04/MF A01. 

See also PB—-90-188848. 

The study evaluates current extraction methods for analyzing 
charcoal canisters which are used to control evaporative emissions 
in automobiles. The initial phase of the study investigated various 
extraction procedures and solvents, including carbon disulfide, 
methanol, cyclohexane, methylene chloride, and a mixture contain- 
ing carbon disulfide and 12% acetone. The solvents were used in 
the soxhlet extraction of evaporative hydrocarbons adsorbed on the 
charcoal of the canister. In another procedure the charcoal was 
subjected to ultrasonication with carbon disulfide as the extraction 
solvent. The various sample extracts were analyzed for detailed 
hydrocarbon by gas chromatography and results of the procedures 
were compared. The difference between the results of the soxhlet 
extractions in the study and those in the previous study was that 
there had been a significant increase in the quantity of aromatics 
measured. The differences in the procedures for sample introduc- 
tion into the GC was determined to result in fewer measurable 
hydrocarbons in the prior study. 


34835 (PB—90-188848/XAB) Evaluation of methods used to 
desorb the constituents adsorbed on the charcoal contained 
in automotive evaporative canisters. Part 2. Final report. Drop- 
kin, D. Environmental Protection Agency, Research Triangle Park, 
NC (USA). Atmospheric Research and Exposure Assessment Lab. 
Feb 1990. 69p. (EPA-600/3-90/013B). Available from NTIS, PC 
A04/MF A01. 

See also PB—-90-188830. 

The report presents the conclusion of a two-part study which 
evaluated current extraction methods for analyzing charcoal canis- 
ters used to control evaporative emissions in automobiles. The 
second part of the study investigated the use of solvent-free ex- 
traction methods such as high pressure COz soxhlet extraction and 
vacuum transfer extraction. The results of the solvent-free methods 





were then compared to the CS2 soxhlet extraction methods. The 
results of the study showed that the CS2 method extracted up to 
8% more material (by weight) from the charcoal than did the vac- 
uum transfer method and up to 15% more material (by weight) than 
did the high pressure CO, soxhlet extraction method. In addition 
more total hydrocarbons were measured with the CS2 method than 
were measured in either the vacuum transfer or the high pressure 
COz methods. The high pressure COz soxhlet extraction method 
gave the lowest hydrocarbon measurements of the three methods. 
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34836 (EPS-3/TS/1) The elimination of leaded motor gaso- 
line: Effect on Canadian gasoline engines beyond 1990. 
Lavallee, F.C. (Transportation Systems Div., Environment Canada, 
Ottawa, ON (Canada)); Fedoruk, L.P. Environment Canada, Ot- 
tawa, ON (Canada). Oct 1989. 63p. (MICROLOG-90-01432). 
Available from PC Environment Canada, Departmental Library, Ot- 
tawa, ON, CAN K1A 0H3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

Increasingly in Canada, more vehicles are using unleaded gaso- 
line as fuel. In fact, leaded gasoline will be banned in Canada, with 
a few exceptions, by December 1, 1990. However, there are still a 
number of older vehicles and motor-powered equipment in opera- 
tion that were designed to used leaded gasoline. These would 
experience valve seat recession if unleaded gasoline is used. This 
report examines the problem of valve seat recession and discusses 
various solutions. The properties of tetraethyl lead and its effects 
on engines are alo discussed. Engines used in cars, trucks, farm 
machinery, boats, motorcycles, antique cars and boats, and lawn 
and garden equipment are examined for their ability to operate on 
unleaded gasoline and their potential for suffering valve seat reces- 
sion. Canadian vehicle populations are estimated for the equipment 
at risk of valve seat recession, and conclusions are reached about 
the magnitude of the problem and alternatives available to lessen 
its severity. 27 refs., 19 figs., 19 tabs. 
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34837 (DOE/DP/50060-T1) Nonproliferation treaty review 
conference 4: The international calendar and the significance 
of key events leading up to the review conference: Final re- 
port. Turrentine, A.R. Pacific-Sierra Research Corp., Arlington, VA 
(USA). May 1990. 13p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC01-87DP50060. (PSR-2073). Order 
Number DE90010995. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The international calendar of events relevant to the Nuclear Non- 
proliferation Treaty (NPT) is very full prior to and after the 1990 
NPT Review Conference (RevCon). A number of the key events 
that are presently in progress, or will take place during the final 4 
months before the start of the RevCon begins, could have a signifi- 
cant effect on the outcome of the RevCon. The chronological 
calendar of events presented in this document includes activities 
that were started earlier and are in progress, as well as other 
events that will take place throughout 1990. For each event, the list 
identifies key outcomes to look for and factors to monitor in terms 
of how they could influence the NPT during the course of the 
RevCon and afterward. 


34838 (UCRL-ID-103682) The Soviet military presence in 
Eastern Europe: A new equilibrium?. Zinner, P.E. Lawrence Liv- 
ermore National Lab., CA (USA). Apr 1990. 39p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE90010374. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 
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The objective of this study is to analyze: (1) how the collapse of 
Communist regimes in Eastern Europe impacts on the Soviet mili- 
tary presence in this region and on Soviet security interests; (2) 
how political changes in Eastern Europe and Soviet troop reduc- 
tions in this area affect the military forces and security interests of 
individual countries and the Warsaw Treaty Organization (WTO); 
and (3) how Soviet troop reductions reflect on political and eco- 
nomic relations between the countries affected by these reductions 
and the USSR. This study is one of a series of planned reports 
dealing with the causes and effects of a military force reductions in 
Europe. 


3501 Policy, Negotiations, and Legislation 


34839 (AD-A-218924/9/XAB) Potential Soviet compromise 
on ballistic missile defense. Final report. Nguyen, H.P. Office of 
the Chief of Naval Research, Arlington, VA (USA). Nov 1989. 16p. 
(CRM-89-288). Available from NTIS, PC A03/MF A01. 

The body of this research memorandum was written before the 
Baker-Shevardnadze meeting in Wyoming. It presented evidence 
suggesting that the Soviet Union might agree to a compromise at 
the Wyoming meeting that defers the issue of ballistic missile de- 
fense (BMD) negotiations to a later stage in arms reductions, thus 
facilitating a first-stage cut in offensive arms without an explicit So- 
viet endorsement of the Strategic Defense Initiative (SDI). Through 
this compromise, offensive arms reductions should first be delinked 
from an agreement on BMD, and then be relinked during the sec- 
ond stage of deeper cuts. Therefore, negotiations on limiting BMD 
systems, though deterred, are deemed inevitable if the U.S. per- 
sists in deploying a strategic defense system (SDS). Moreover, 
some Soviet arms controllers already look beyond the first stage to 
the prospect of negotiated transition into a strategic defense 
environment (i.e., a reliance on defensive deterrence). In this ap- 
proach, Wyoming, then, was expected to be only a first move in 
the Soviet negotiating strategy for a grand compromise on strategic 
defense. As explained in the afterword added to the paper, the ac- 
tual events at Wyoming seem consistent with that interpretation. 


34840 (AD-A—218925/6/XAB) Soviet military strategy to- 
wards 2010. Final report. McConnell, J.M. Center for Naval 
Analyses, Alexandria, VA (USA). Operations and Support Div. Nov 
1989. 43p. (CRM-89-286). Available from NTIS, PC A03/MF A01. 
This paper tries to identify significant current trends that may 
continue into the 21st century and shape Soviet military strategy. 
An arms control trend, stemming from the Soviet concept of rea- 
sonable sufficiency, seems slated to handicap the USSR severely 
in options for fighting and winning large-scale conventional and 
theater-nuclear wars. Moscow evidently feels the strategic nuclear 
sphere will be the key arena of military competition in the future. 
First, the USSR now shows a greater commitment to offensive 
counterforce than was true of the period before reasonable suffi- 
ciency. Second, Moscow's interest in the strategic nuclear sphere 
will be reinforced by a long-term trend toward space warfare. How- 
ever, it may be possible to soften the competition in this sphere 
through arms control. Prominent Soviets have already begun to 
suggest that, if the U.S. will limit its SD! ambitions to a thin de- 
fense, Moscow might actually prefer mutual comprehensive ABM 
deployments to continued adherence to the 1972 ABM Treaty. 
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34841 (DOE/DP/OAC/VT-S90A) Verification technologies, 
January—February 1990. Staehle, G.; Stull, S. (eds.). USDOE As- 
sistant Secretary for Defense Programs, Washington, DC (USA). 
Office of Arms Control. [1990]. 18p. Sponsored by U.S. DOE De- 
fense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90011908. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The purpose of this article is to summarize some of the work at 
the Department of Energy (DOE) national laboratories applicable to 
on-site inspections (OSIs) to assist in the verification of arms- 
reduction treaties — nuclear and other armaments. Not included 
are technologies that would be specifically applicable to treaties 
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placing limitations on nuclear testing or technologies normally char- 
acterized as national technical means (NTM). 


34842 (DOE/NV-209-Rev.10) Announced United States nu- 
clear tests, July 1945-December 1989: Revision 10. USDOE 
Nevada Operations Office, Las Vegas, NV (USA). Office of Exter- 
nal Affairs. Apr 1990. 122p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract NONE. Order Number DE90012146. 
Available from NTIS, PC A07/MF A01 - OSTI; GPO Dep. 

This document lists chronologically and alphabetically by event 
name all nuclear tests conducted and announced by the United 
States from July 1945 through December 1989, with the exception 
of the GMX experiments. The 24 GMX experiments, conducted at 
the Nevada Test Site (NTS) between December 1954 and Febru- 
ary 1956, were “equation-of-state” physics studies that used small 
chemical explosives and small quantities of plutonium. Several 
tests conducted during Operation Dominic involved missile 
launches from Johnston Atoll. Several of these missile launches 
were aborted, resulting in the destruction of the missile and nuclear 
device either on the pad or in the air. On August 5, 1963, the 
United States and the Soviet Union signed the Limited Test Ban 
Treaty which effectively banned testing of nuclear weapons in the 
atmosphere. All United States nuclear tests conducted prior to that 
date have been announced and are listed in this document. Some 
tests conducted underground since the signing of the Treaty and 
designed to be contained completely have not been announced. 
Information concerning these events is classified. Occasionally, the 
name and detonation date of an unannounced test is declassified 
which permits its listing in subsequent revisions to this document. 


34843 (LA-11811-MS) Treaty verification inspection using 
low-technology systems. Morris, R.A.; Butterfield, K.B.; Ussery, 
L.E.; Garcia, C. Jr.; Cummings, C. Los Alamos National Lab., NM 
(USA). May 1990. 21p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-36. Order Number 
DE90011471. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Three potential inspection technologies for treaty verification 
were evaluated: high-energy radiography, active gamma scanning, 
and associated-particle imaging. The evaluation criteria involved 
the detection of an imbedded steel shell inside the propellant of a 
Soviet SS-25 missile. Using all three technologies, experimental re- 
sults are presented that address the questions of sensitivity (how 
easy is it to detect the imbedded shell), precision (how accurately 
can the location of the shell be measured), and identification (can 
the chemical composition of the shell or propellant be identified). 
Radiography provides good-to-marginal sensitivity, excellent preci- 
sion, and no identification capability. The gamma scanning results 
show that this technology gives good-to-excellent sensitivity, poor 
precision, and, again, no identification capability. Associated- 
particle imaging, on the other hand, provides good identification but 
poor precision and poor-to-fair sensitivity. 2 refs., 22 figs., 2 tabs. 


34844 (LA-11876-MS) An application of the associated- 
particle technique to treaty verification. Hollas, C.L.; Ussery, 
L.E. Los Alamos National Lab., NM (USA). Jul 1990. 13p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-36. Order Number DE90011899. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

The associated-particle technique has the ability to image ob- 
jects from a single side, producing three-dimensional spatial 
information as well as chemical composition information. A d-t neu- 
tron generator is used to produce “associated” alpha particles and 
neutrons. A temporal and spatial correlation between the neutrons 
and alpha particles allows for measurement of the spatial location 
of scattering reactions that produce gamma radiations which iden- 
tify the scattering material. We have demonstrated the application 
of the technique to the problem of distinguishing treaty-allowed 
from treaty-limited rocket motor configurations in a treaty verifica- 
tion scenario and found that the technique works well even when 
the banned configuration is disguised. 15 figs., 2 tabs. 


34845 (UCID—21956) Plan for a laser weapon verification 
research program. Karr, T.J. Lawrence Livermore National Lab., 
CA (USA). 1 Mar 1990. 26p. Sponsored by U.S. Department of 
Defense. DOE Contract W-7405-ENG-48. Order Number 
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DE90012123. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep 


Currently there is great interest in the question of how, or even 
whether, a treaty limiting the development and deployment of laser 
weapons could be verified. The concept of cooperative laser 
weapon verification is that each party would place monitoring sta- 
tions near the other party's declared or suspect laser weapon 
facilities. The monitoring stations would measure the “primary laser 
observables” such as power or energy, either directly or by collect- 
ing laser radiation scattered from the air or the target, and would 
verify that the laser is operated within treaty limits. This concept is 
modeled along the lines of the seismic network recently activated 
in the USSR as a joint project of the United States Geologic Sur- 
vey and the Soviet Academy of Sciences. The seismic data, 
gathered cooperatively, can be used by each party as it wishes, in- 
cluding to support verification of future nuclear test ban treaties. 
For laser weapon verification the monitoring stations are envi- 
sioned as ground-based, and would verify treaty limitations on 
ground-based laser anti-satellite (ASAT) weapons and on the 
ground-based development of other laser weapons. They would 
also contribute to verification of limitations on air-, sea- and 
space-based laser weapons, and the technology developed for co- 
operative verification could also be used in national technical 
means of verification. 2 figs., 4 tabs. 
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34846 (NEI-Fl-117) Fiber reinforcement of amorphous car- 
bon: Final report. Lepistoe, T.K.; Peura, Q.Gu.; Kettunen, P. 
Kauppa- ja Teollisuusministerio, Helsinki (Finland). Energiaosasto. 
1989. 158p. (in Finnish, English). Project KTM-396/881/86. Order 
Number DE90796194. Available from NTIS (US Sales Only), PC 
AO8/MF A01. 

The possibilities to produce high quality carbon-carbon compos- 
ite materials for high temperature applications have been studied in 
this research work. The present knowledge of C-C composite pro- 
duction and their main properties were reviewed in two literature 
studies. The experimental work concentrated on production and 
process development of C-C composite materials. Two production 
routes have been studied, i.e. sintering of carbon powder together 
with C-fibers and direct casting of liquid polymer on C-fibers. The 
best material combination for sintering turned out to be the mixture 
of boronnitride, carbon powder and carbon fibers. The practical ap- 
plication of this method provides, however, further research work 
and process development. Direct casting method could be devel- 
oped during this research project on a semipractical level. High 
quality C-C composite test pieces were produced both by direct 
casting and by using wetted fibers. Special chemicals can be used 
to control the adhesion between fibers and matrix. This treatment 
increases significantly the ductility of the composite material pro- 
duced. 


34847 Phase transition in B-type Mo,_,Nb,N sputtered 
films under ammonia annealing. Lai, Gao-Chao (Osaka Univ., 
Ibaraki (Japan)); Takahashi, Masao; Nobugai, Kohji; Kanamaru, 
Fumikazu. Journal of Solid State Chemistry (USA), 82(1): 1-7 
(Sep 1989). 

B1-type solid solution Mo; _,Nb,N sputtered films were annealed 
at 500-900°C for 5-100 hr under flowing ammonia, in order to in- 
vestigate the stability of B1 structure and phase transition in the 
solid solution as a function of annealing temperature and chemical 
composition x. The B1 phase of the MoN films (x = 0) transferred to 
a hexagonal phase above 600°C. In the Mo-rich solid solution films 
with x < 0.23, the B1 phase was converted to the -y-Mo2N-type 
phase between 600°C and 800°C, and the transition temperature 
increased with increases in x. A hexagonal solid solution with WC- 
structure was formed in the films with x < 0.38 at 900°C. No phase 
transition occurred until 900°C in the Nb-rich solid solution films 
with x 2 0.59. The result indicates that the stability of B1 structure 
in the solid solution was increased by the addition of NbN. 





34848 Metal-insulator transition in the system 
(Gd,_,Cax)MnO2 9g. Taguchi, H. (Okayama Univ. (Japan)); Na- 
gao, M.; Shimada, M. Journal of Solid State Chemistry (USA), 
82(1): 8-13 (Sep 1989). 

The electrical resistivity of (Gd; _,Cax)MnOo 93 (0.5 < x < 0.9) 
was measured in the temperature range 80 to 900 K. At low tem- 
perature, manganates are semiconductors, and the electrical 
resistivity follows the Mott's T-'/* law, indicating the possible oc- 
currence of variable range hopping of electrons due to Anderson 
localization. At high temperature, manganates (0.6 < x < 0.9) ex- 
hibit a metal-insulator transition without any crystallographic 
change. From the results of the magnetic susceptibility measure- 
ment, it is concluded that the metal-insulator transition is caused 
by a change in the spin state of trivalent manganese ion in 
(Gd, _,Cax)MnOz 9. 


34849 Structure and oxidation state relationships in ternary 
copper oxides. Weller, M.T. (Univ. of Southampton (England)); 
Lines, D.R. Journal of Solid State Chemistry (USA), 82(1): 21-29 
(Sep 1989). 

Powder neutron diffraction has been used to determine accurate 
oxygen positions in five simple ternary copper(II) oxides. SrCuO2, 
SrpCuO3, BizCuO,, CazCuO3, and Lip>CuO.. These materials have 
structures based on corner- or edge-sharing CuO, square planes 
with Cu-O distances between 1.907 and 2.04 A. In KCuO. the 
CVuO, square planes are distorted with two short copper oxygen 
bonds of 1.81 A. The structures of the more complex materials 
BaCuOz,, (x = 0, 0.07) have also been studied using powder neu- 
tron diffraction techniques and the oxygen distribution in these 
materials was examined. Variations in copper(II) and copper(II) ge- 
ometries are interpreted in terms of bond valence calculations 
which have been carried out for all the materials studied. 


34850 Structural and electronic instabilities in AgMo,Seg. 
Johnson, D.C. (Univ. of Oregon, Eugene (USA)); McLean, R.S.; 
McKinnon, W.R. Journal of Solid State Chemistry (USA), 82(1): 


35-42 (Sep 1989). 

The structural parameters, superconducting critical temperatures, 
and magnetic susceptibilities of the solid solution AgMogSs_,Sex 
are reported. The behavior of the physical properties across the 
solid solution are similar to those observed for other ternary molyb- 
denum chalcogenide solid solutions, except for the end member, 
AgMo¢Segz, which has an anomalously low superconducting critical 
temperature relative to those observed in the solid solution. A dis- 
continuity in the magnetic susceptibility of AgMogSeg was observed 
at 110 K. The decrease in the Pauli susceptibility at this tempera- 
ture reflects a reduction in the density of states at the Fermi level 
which leads to the low T, observed for this compound. Since 
structural distortions are a likely cause of such anomalies, the tem- 
perature dependence of the lattice parameters of this material was 
investigated. A discontinuity in thermal expansion was discovered 
at the same temperature observed for the discontinuity in the mag- 
netic susceptibility. This suggests that a structural distortion may 
be responsible for the decrease in the density of states, although 
their x-ray study did not show any splitting of the Bragg reflections. 
The presence of a structural distortion, however, also affords an 
explanation for the positive pressure dependence of the supercon- 
ducting critical temperature of this material previously reported. The 
application of pressure will stabilize the high-temperature structure, 
thereby increasing the density of states. The increased density of 
states results in an increased superconducting critical temperature. 


34851 The structure of VoMogO4. determined by powder 
neutron diffraction. Slade, R.C.T. (Univ. of Exeter (England)); Ra- 
manan, A.; West, B.C.; Prince, E. Journal of Solid State Chemistry 
(USA), 82(1): 65-69 (Sep 1989). 

The crystal structure of VaMogO4 has been determined by Ri- 
etveld profile analysis of neutron powder diffraction data. The 
structure is a monoclinically distorted variant of Nb307F (space 
group C2) consisting of ReO3-type slabs three octahedra thick con- 
nected by edge sharing of component octahedra. The octahedra 
are considerably distorted due to off-center displacement of the 
metal atoms. Metal-oxygen bond lengths conform with those of 
similar compounds. 


36 MATERIALS 


34852 X-ray absorption study of the Ge-Se system. |. GeSe2 
crystalline and amorphous phases. Peyroutou, C. (Laboratoire 
de Physicochimie des Materiaux, Montpellier (France)); Peytavin, 
S.; Ribes, M.; Dexpert, H. Journal of Solid State Chemistry (USA), 
82(1): 70-77 (Sep 1989). 

An EXAFS investigation has been made at both the Ge and the 
Se K edges to compare the crystalline and amorphous states of 
the germanium diselenide GeSe2. Special care was taken during 
sample preparation and it has been possible to analyze the second 
shell of neighbors which surround germanium. The differences be- 
tween the specimens are analyzed in terms of a depolymerization 
factor and related to a clustering process. 


34853 X-ray absorption study of the Ge-Se system. Il. 
glasses: Bulk and thin film samples. Peyroutou, C. (Lab- 
oratoire de Physicochimie des Materiaux, Montpellier (France)); 
Peytavin, S.; Ribes, M.; Dexpert, H. Journal of Solid State Chem- 
istry (USA), 82(1): 78-86 (Sep 1989). 

EXAFS measurements on Se/Ge ratios greater than 2 have 
been undertaken for different forms of the GeSey family, bulk or 
thin films. Data analysis was made both at the Ge and Se K edges 
and special attention was first paid to the effect of the grain size on 


. the absorption amplitude. The results of the various investigations 


led to the conclusions that if the germanium tetrahedral environ- 
ment is constant, that of selenium varies strongly between (i) 
GeSez and GeSey, y > 3, and (ii) bulk phases and thin films. A 
model taking into account these differences is discussed, explain- 
ing these changes by the existence of selenium clustering in the 
more enriched Se compositions. 


34854 Neutron diffraction determination of full structures of 
anhydrous Li-X and Li-Y zeolites. Forano, C. (Univ. of Exeter 
(England)); Slade, R.C.T.; Prince, E.; Andersen, E.K.; Andersen, 
1.G.K. Journal of Solid State Chemistry (USA), 82(1): 95-102 (Sep 
1989). 

Virtually monoionic Li-X and Li-Y zeolites have been prepared by 
LiOH titration of parent NH, zeolites. Structural studies have been 
performed at room temperature on the anhydrous zeolites, 
Ligo.7H4 gNao.4AlegSiyogO3aq and Ligg oHs gNas 1Ko.1Als7Si135Osg4, 
by powder neutron diffraction profile refinement in order to locate 
Lit cations. The cell parameter are 24.6716(10) and 24.4498(12) A 
for Li-X and Li-Y, respectively. Three positions have been found for 
Li*, sites |’ and Il in the six-ring windows of the sodalite unit and 
site Ill’ in the supercage for the additional Li* of Li-X. 


34855 Fabrication of YBajCu,0,_, superconducting thin 
films by organometallic chemical vapor deposition. Kanehori, 
Keiichi (Hitachi, Ltd., Tokyo (Japan)); Sugii, Nobuyuki; Miyauchi, 
Katsuki. Journal of Solid State Chemistry (USA), 82(1): 103-108 
(Sep 1989). 

Thin Y-Ba-Cu-O films were fabricated by OMCVD using the 
tetramethylheptanedione complexes as source materials, and the 
effects of substrate temperature on crystallographic, electrical, and 
magnetic properties were examined. Thin films fabricated above 
650°C mainly have the orthorhombic YBazCu307_, structure. But, 
the film fabricated at 650°C reveals the semiconducting property. 
Thin films fabricated at 700, 750, and 800°C show the supercon- 
ducting transition. The respective T- (onset) and T. (R = 0) for 
these films were 84 and 60 K, 85 and 78 K, and 84 and 82 K. The 
Meissner effect was confirmed for the film grown at 800°C. 


34856 Synthesis and characterization of Sr(Al,Cr);2049 solid 
solution. Sandiumenge, F. (institut de Ciencia de Materials de 
Barcelona (Spain)); Gali, S. Journal of Solid State Chemistry 
(USA), 82(1): 109-114 (Sep 1989). 

Magnetoplumbite-type crystalline powders with SrAly2_,Cr,O19 
composition were synthesized in the range 0 { <=} x { <=} 4.4 
by two different solid state reactions in air. The limited substitution 
of Al by trivalent Cr is accompanied by the appearance of a 
sesquioxide Al>_,CryO3 solid solution and a new cubic phase with 
composition 3Al,03 x SrCrO,4. These results are compared with 
those obtained in the synthesis of Sr(Fe,Cr);20;, and 
Sr(Al,Fe);20;9 solid solutions. Finally, the cation distribution of Al 
and Cr in the system Sr(Al,Cr),2019-(Al,Cr)203 was obtained from 
X-ray diffraction profile analysis. The cationic distribution suggests 
that the solid solution range depends more on the crystal chemistry 
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of the substitution than on the starting compounds used in the syn- 
thesis. 


34857 In; 2Gao.3MgO,: Powder neutron refinement and 
crystal chemistry. Barbier, J. (McMaster Univ., Hamilton, Ontario 
(Canada)). Journal of Solid State Chemistry (USA), 82(1): 115- 
121 (Sep 1989). 

The crystal structure of YbFe2O,-type In; 2Gao. gMgO,4 has been 
refined using neutron powder data. The hexagonal parameters of 
its rhombohedral unit cell are a = 3.3243(4), c = 25.954(3) A, and 
Z = 3. The structure contains In atoms in octahedral coordination 
and In + Ga + Mg atoms disordered on trigonal bipyramidal sites. It 
is shown to be simply related to the YAIO3-type InGaOs(lIl) 
structure via a crystallographic shear operation, both structures be- 
longing to the n InGaOs x MgO homologous series. 


34858 A determination of the oxidation states and internal 
stresses in Ba2YCu,0,, x = 6&7 using bond valences. Brown, 
1.D. (McMaster Univ., Hamilton, Ontario (Canada)). Journal of Solid 
State Chemistry (USA), 82(1): 122-131 (Sep 1989). 

A bond valence analysis of the title compound indicates that 
Cu'+ is found only on the Cul site but Cu>* is found on both sites 
with a 25% occupancy on Cu2 and a 50% occupancy on Cul for x 
= 7. The analysis also predicts how the electron holes would be 
distributed over the four crystallographically distinct O atoms if they 
reside on the O rather than the Cu atoms. Modeling the two end 
members using Kirchoff-like network equations and a distance- 
least-squares refinement shows that the bonds most sensitive to 
Cu oxidation are those formed by Ba and that the structure is sub- 
ject to internal stresses that are close to a ferroelastic instability at 
x = 6 and a ferroelectric instability at x = 7. 


34859 The structure of SmFe(CN), x 4H2O and the problem 
of pseudo-hexagonal symmetry. Petter, W. (Institut fuer Kristallo- 
graphie und Petrographie, Zuerich (Switzeriand)); Gramlich, V.; 
Hulliger, F. Journal of Solid State Chemistry (USA), 82(1): 161- 
167 (Sep 1989). 

Based on relations between the monoclinic site parameters as 
well as on the structure factors of a published structure determina- 
tion, the symmetry of the pseudo-hexagonal SmFe(CN), x 4H20 
structure is shown to be orthorhombic, Cmcm, rather than mono- 
clinic, P2;/m. 


34860 Reinvestigation of SmCo(CN); x 4H20 = and 
SmFe(CN), x 4H20. Mullica, D.F. (Baylor Univ., Waco, TX 
(USA)); Sappenfield, E.L. Journal of Solid State Chemistry (USA), 
82(1): 168-171 (Sep 1989). 

The crystal structures of SmCo(CN)g x 4H20 and SmFe(CN)¢ 
x 4H20 have been determined by means of single crystal X-ray 
diffractometry. both compounds refine equally well in orthorhombic 
Cmem (No. 63) and monoclinic P2,/m (No. 11). Since this is the 
case, the higher symmetry space group should be the preferred 
choice. 


34861 Synthesis of BaTlO., with oxygen-deficient per- 
ovskite structure. Itoh, Mitsuru (Tokyo Institute of Technology, 
Yokohama (Japan)); Liang, Ruixing; Nakamura, Tetsuro. Journal of 
Solid State Chemistry (USA), 82(1): 172-175 (Sep 1989). 

A new oxygen-deficient perovskite BaTlO.5 was successfully 
prepared by a solid-state reaction technique. Orthorhombic unit cell 
dimensions refined from a powder diffraction pattern are a = 
0.6257 + 0.0001, b = 0.6038 + 0.0001, and c = 1.7232 + 0.0003 
nm. The BaTlO2 5 was found to be a semiconductor. 


34862 Phase study of the (La, Ln, Ce)2CuO, (Ln = Tb, Dy, 
and Ho) system. Tao, Y.K. (Univ. of Houston, TX (USA)); Sun, 
Y.Y.; Paredes, J.; Hor, P.H.; Chu, C.W. Journal of Solid State 
Chemistry (USA), 82(1): 176-178 (Sep 1989). 

The authors studied the formation of the (La, Ln)oCuO, T’- 
strucure with a small amount of Ce-doping. The results show that 
LaLnCuO, has a T’-structure for Ln = Tb. The addition of Ce is 
necessary to form the T’-structure for Ln=Dy and Ho. The authors 
also report the T*-structure La; ;Dyo.9CuO,. 
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Refer also to citation(s) 33876, 33961, 34308, 34309, 34312, 
34337, 34345, 34346, 34401, 34435, 34588, 34601, 34745, 34773, 
34774, 34793, 34795, 34847, 34848, 34849, 34850, 34851, 34854, 
34855, 34856, 34857, 34859, 34860, 34964, 34972, 34984, 34996, 
35062, 35139, 35140, 35145, 35164, 35165, 35166, 35167, 35185, 
35194, 35195, 35262, 35268, 35313, 35327, 35361, 35363, 36464, 
36467, 36469, 36473, 36480, 36481, 36596, 36602, 36606, 36622 


34863 (AD-A-218089/1/XAB) Determination of fundamental 
thermodynamic properties of constituent materials and pertor- 
mance screening of candidate systems. Final report, October 
1987-December 1988. Porter, J.T.; Reynolds, G.H. MSNW, Inc., 
San Marcos, CA (USA). May 1989. 82p. Available from NTIS, PC 
AO5/MF A01. 

This document reports the Phase | results of a program directed 
at a validation of thermochemical modeling, combined with selec- 
tion supplemental experimental techniques, as a basis for 
screening materials for application in ultra-high temperature com- 
posites. The experimental techniques employed were laser probe 
spectroscopy and high temperature mass spectroscopy. Represen- 
tative candidate constituents, drawn from oxides, carbides, borides, 
and intermetallics, were assessed under neutral and oxidizing con- 
ditions. The modeling approach can, in most cases, define 
probable limits for material stability. The experimental approaches 
provide a useful supplement to available data. Improved sensitivity 
in the laser spectroscopic measurement would be useful and the 
mass spectrometric technique would benefit from extended pres- 
sure sampling capability and reduced cell/heater interactions. 


34864 (AD-A-218540/3/XAB) Additive effects on the 
microstructure and properties of tungsten heavy-alloy com- 
posites. German, R.M.; Bose, A.; Kemp, P.B.; Zhang, H. 
Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Materials 
Engineering. 1989. 8p. Available from NTIS, PC A02/MF A01. 

Pub. in Advances in Powder Metallurgy, Vol. 2, 401-413(1989). 

Tungsten heavy alloys are two phase Tungsten-Nickel-lron com- 
posites made by liquid-phase sintering elemental powders. Heavy 
alloys are typically worked and strain aged after sintering to pro- 
duce high strengths. This precludes near net shape forming, which 
is an inherent advantage of powder processing. Refractory metal 
additions can alter Tungsten solution and reprecipitation during sin- 
tering and also provide solid-solution strengthening. This approach 
allows the manufacture of near net shape parts with mechanical 
properties approaching those of conventional alloys subjected to 
working and strain aging. Experiments have been conducted with 
molybdenum, tantalum, and rhenium additions. These elements are 
mutually soluble in both the Tungsten grains and the liquid phase, 
which influences the grain size and the constituent phase hard- 
nesses. The strength and hardness after sintering and heat 
treatment are superior to that of unmodified heavy alloys in the 
same condition and also compare well with conventional alloys 
subjected to moderate levels of post-sintering deformation. Among 
the additives used, Re showed the best combination of properties 
including the highest sintered density. Net shape forming of these 
high-strength alloys is being explored. Recent efforts have focused 
on powder injection molding 82W-8Mo-8Ni-2Fe alloy. 


34865 (AD-A-218893/6/XAB) Static quantum size effects in 
ultra-thin beryllium films. Sabin, J.R. Florida Univ., Gainesville, 
FL (USA). 1989. 7p. Available from NTIS, PC AO2/MF A01. 

Pub. in Physica Status Solidi, Vol. 155, K93-K98(1989). 

Several calculations of the equilibrium lattice parameters and 
electronic structure of metal monolayers have appeared recently. 
For those which predict the electronic structures at calculated (not 
crystalline) equilibrium lattice spacing, the predictions differ notable 
from those at ideal crystal geometry. For the case of Beryllium, a 
sufficiently strong dependence of the monolayer work function Phi 
upon the lattice parameter was found to raise the possibility that 
quantum size effects (QSE) in Beryllium n-layers might be ob- 
scured or even obliterated by lattice relaxation effects. 
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34866 (AD-A-218922/3/XAB) Theory of hydrogen pairing in 
yttrium. Khanna, S.N.; Liu, F.; Challa, M.; Jena, P. Virginia Com- 
monwealth Univ., Richmond, VA (USA). Dept. of Physics. 25 Sep 
1989. 5p. Available from NTIS, PC A01/MF A01. 

Pub. in Physical Review Letters, Vol. 63, No. 13, 1396-1399(25 
Sep 1989). 

The energetics of hydrogen atoms interacting with yttrium have 
been investigated using the self-consistent cluster model and the 
local-density approximation. Our results provide a theoretical un- 
derstanding of a range of novel phenomena observed recently in 
resistivity, neutron scattering, NMR, and channeling experiments. 
These include pairing of hydrogen at low temperatures and the 
pairs structural origin, the anomalous fast diffusion of hydrogen 
along the pairing axis compared to the bulk rate, and the lack of 
long-range order between the pairs in the metal matrix. 


34867 (BNL-44644) Microbially influenced corrosion of 
carbon steels. White, D.C. (Tennessee Univ., Knoxville, TN 
(USA). Inst. for Applied Microbiology); Jack, R.F.; Dowling, N.J.E.; 
Franklin, M.J.; Nivens, D.E.; Brooks, S.; Mittelman, M.W.; Vass, 
A.A.; Isaacs, H.S. Brookhaven National Lab., Upton, NY (USA). 
[1990]. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-76CH00016. (CONF-900403—11: NACE Corrosion '90, 
Las Vegas, NV (USA), 23-27 Apr 1990). Order Number 
DE90012231. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Microbially influenced corrosion of pipeline steels is an economi- 
cally important problem. Microbes form tubercles which block fluid 
flow and can facilitate localized corrosion leading to through-wall 
penetrations. Microbes of diverse physiological types and metabolic 
potentialities have been recovered from fresh tubercles or under- 
deposit corrosion and have been characterized. In tests utilizing 
sterilizable flow-through systems containing pipeline steel coupons, 
corrosion rates determined by nondestructive electrochemical 
means have indicated that increasing the number of physiological 
types of microbes inoculated into the system generally increased 
the severity of the microbially influenced corrosion (MIC). This 
study reports the MIC of monocultures and combinations of mono- 
cultures in an aerobic fresh water system with low sulfate and an 
anaerobic saline system. In both the aerobic and anaerobic sys- 
tems, the combination of micrébes induced greater MIC responses 
than the monocultures. In tests involving a combination of microbes 
in both systems in which one member was a sulfate-reducing bac- 
teria (SRB), the corrosion mechanism was different for the control 
and the monocultures. This difference was indicated by the phase 
shift in the electrochemical impedance spectra (EIS). The localiza- 
tion of corrosion, that in many cases is the hallmark of MIC, may 
be initiated by the inhomogeneities of supposedly smooth metal 
surfaces. The scanning vibrating electrode technique (SVET) 
demonstrated non-uniform current densities over carbon steel elec- 
trodes polished to a 600 grit finish suggesting pitting and 
repassivation of pits in sterile medium. 


34868 (CEA-CONF-9985) Conditions of crack initiation in a 
circumferentially cracked pipe in bending; experimental deter- 
mination of j on elbows and straight pipes in austenitic steel. 
Moulin, D. (CEA Centre d'Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (FR). Dept. d’Etudes Mecaniques et Thermiques); 
Touboul, F.; Lebey, J.; Acker, D.; Foucher, N. CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). Dept. 
d'Etudes Mecaniques et Thermiques. 1989. 33p. (CONF-890721-: 
Joint ASME/JSME pressure vessel and piping conference, Hon- 
olulu, HI (USA), 23-27 Jul 1989). Order Number DE90793015. 
Available from NTIS (US Sales Only), PC A03/MF A01. 

This paper describes an experimental study performed on pipes 
and elbows containing through circumferential cracks in bending. 
The study concerns the prediction of crack initiation under mono- 
tone loading conditions. A procedure for calculation of the J 
parameter using only the experimental results is described and ap- 
plied. This procedure is compared with certain approximation 
methods conventionally employed. The scale function on which the 
experimental procedure is based is determined for pipes and 
elbows in opening and closing modes. The results obtained for suf- 
ficiently long cracks in both these components are similar. The 
tests show the influence of plasticity extending beyond the region 
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in the vicinity of the crack. Experimental determination of J requires 
measurement of the potential energy transmitted to the test speci- 
men on the part of the specimen governed by the crack. 


34869 (CONF-900466-57) Deformation and fracture behav- 
ior of TIAL. Fu, C.L.; Yoo, M.H. Oak Ridge National Lab., TN 
(USA). [1990]. 6p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From Spring meeting of the Ma- 
terials Research Society; San Francisco, CA (USA); 16-21 Apr 
1990. Order Number DE90012212. Available from NTIS, PC 
AO2/MF A01 - OSTI. 

First-principles total-energy calculations of the elastic constants, 
shear fault energies, and cleavage energies of TiAl are presented. 
We find a large elastic shear anisotropy along the [011] direction, 
and high APB energies due to the strong cohesion between Ti and 
Al layers. Shear faults of SISF SESF, and twin boundary are pre- 
dicted to be prevalent due to their low energies. The anomalous 
temperature dependence of flow stress is explained by the 
cross-slip pinning and fault dragging mechanisms. The intrinsic brit- 
tleness of TiAl is discussed in terms of the low mobility of 1/2[110] 
dislocations. 17 refs., 2 figs., 1 tab. 


34870 (CONF-900546—-4) Development and evaluation of 
advanced austenitic alloys. Swindeman, R.W.; Maziasz, P.J.; 
King, J.F.; Bolling, E. Oak Ridge National Lab., TN (USA). [1990]. 
11ip. Sponsored by U.S. DOE Fossil Energy. DOE Contract AC05- 
840R21400. From 4. conference on fossil energy materials; Oak 
Ridge, TN (USA); 15-17 May 1990. Order Number DE90011315. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Research was performed on advanced austenitic alloys for tub- 
ing in heat recovery systems. Evaluations addressed the need to 
optimize strength, fabricability, and surface protection for specific 
environments and temperatures. Alloys studied included advanced 
lean austenitic stainless steels and higher chromium alloys to 
760°C, nickel-chromium-iron aluminides at temperature to 760°C, 
and Ni-Cr alloys with capability for service to 1000°C. Coordinated 
research was performed at a number of universities and industrial 
research facilities. Evaluation of the lean stainless steels focused 
on MC-forming alloys and a family of modified 316 stainless steels. 
Work nearing completion revealed that many of the alloy design 
criteria for the lean stainless steels could be met. With the judi- 
cious selection of thermal-mechanical processing, data indicated 
that high strength and ductility could be achieved in both base 
metal and weldments. Fabrication requirements needed to produce 
optimum performance called for high solution treating temperatures 
and small levels of cold or warm work. Evaluations of high 
chromium stainless steels and modifications of alloy 800H were en- 
couraging, and good properties were observed for temperatures to 
760°C. Work on the alloys and claddings for service to 1000°C 
was begun on two commercial alloys of nearest in PBFC hot gas 
cleanup systems. 20 refs., 3 figs., 2 tabs. 


34871 (CONF-8810352-, pp. 275-284) Directional structure 
superalloys for use in advances gas turbines. Di Francesco, A. 
(CSM SpA, Rome (Italy)); Franzoni, U.; Lupinc, V.; Marchionni, M.; 
Catena, V. ENEA, Rome (italy); Associazione Italiana di Metallur- 
gia, Milan (Italy). Oct 1988. (In Italian). From Meeting on metals 
research and development: applications in the field of energy in 
Italy; Milan (Italy); 19-20 Oct 1988. In Metals research and devel- 
opment: Applications in the field of energy in Italy. Meeting 
organized by AIM (Italian Association of Metallurgy) and ENEA. Mi- 
lan, 19-20 Oct 1988. Order Number DE90764258. Available from 
NTIS (US Sales Only), PC A13/MF A01. 

This paper describes the technologies employed in the prepara- 
tion and fabrication of nickel superalloys with a directional structure. 
Particular attention is given to monocrystals and alloys reinforced 
by oxides dispersion and obtained by mechanical alloying. It is 
shown that the optimal high temperature mechanical characteristics 
justify the use of monocrystals up to 1000 degrees C and of alloys 
reinforced by oxides dispersion for gas turbine blades. The princi- 
pal procedures for quality control and qualification of components 
made with directionally solidified alloys are also described. 


34872 (DOE/ER/14077-1) Parallel nanometer scale fabrica- 
tion: Progress report, September 15, 1989-September 14, 
1990. Douglas, K. Colorado Univ., Boulder, CO (USA). May 1990. 
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8p. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-89ER14077. Order Number DE90011437. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Parallel nanometer molecular lithography has been shown to be 
a parallel (as opposed to serial) fabrication process for structures 
with features defined by single molecules. This process employs 
two dimensional monolayer protein crystals as patterning elements 
in the fabrication of structures on the 10nm length scale (nanos- 
tructures). Initial experiments performed on thin carbon films and 
assayed by transmission electron microscopy (TEM) have been 
extended to thick (bulk) substrates and assayed by scanning tun- 
neling microscopy (STM). A number of different metal overlayers 
have been tested for their ability to form periodic nanostructures 
when deposited as ultrathin (~1 nm) films on protein crystals and 
subjected to ion milling. Strikingly different responses to ion milling 
have been observed. Most notable has been finding that metals 
with quite different chemical and physical properties are capable of 
highly periodic two dimensional patteming. Moreover, fluctuations 
in the spatial integrity of nanostructures so formed appear to be 
highly dependent on the choice of metal. This suggests that 
previously identified fluctuation generating mechanisms (e.g., con- 
taminants in protein crystal suspensions, ion milling redeposition, 
etc.) may have a subsidiary role to the differential binding capacity 
of the overlayer materials. 4 figs. 


34873 (DOE/ER/45095—4) Vibrational and optical properties 
of amorphous metals: Progress report, June 1984-June 1990. 
Lannin, J.S. Pennsylvania State Univ., University Park, PA (USA). 
Dept. of Physics. Dec 1989. 9p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-84ER45095. Order Number 
DE90011427. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Indicated in this report are accomplishments achieved under 
DOE support of studies of amorphous metals. In the last year this 
program has been diversified to encompass measurements of ul- 
trathin films and clusters (of Bi). The results in this latter area, as 
well as Raman accomplishments in amorphous metals work, form 
the basis for the proposed work on clusters. More emphasis will 
thus be given in this report to the experimental facilities for 
ultrahigh vacuum cluster preparation and physical property mea- 
surements, along with preliminary results. A number of these 
aspects are also discussed in the body of the proposal, including 
the section on experimental methods and facilities. Following the 
discussion of recent progress on cluster studies, a summary of the 
major achievements in the study of amorphous metals by Raman 
scattering, inelastic neutron scattering, neutron diffraction and 
spectroscopic ellipsometry are presented. 19 refs. 


34874 (EGG-M-89124) Applications of an _  acoustic- 
emission data-acquisition workstation: 2. Johnson, J.A.; 
Carlson, N.M. EG and G Idaho, Inc., Idaho Falls, ID (USA). [1989]. 
9p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC07-761D01570. (CONF-890770-11: 16. annual review of 
progress in quantitative nondestructive evaluation, Brunswick, ME 
(USA), 23-28 Jul 1989). Order Number DE90010941. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

An eight-channel data-acquisition system is used to acquire and 
analyze acoustic-emission (AE) data from aluminum surface-crack 
specimens. The data acquisition system and an automatic method 
of analysis are described in a previous paper. In the current paper, 
a semiautomatic data analysis method for determining the source 
locations is described, and the results form tests on aluminum 
specimens are discussed. 


34875 (EMR/CANMET-—90-00175) Determination of stress 
intensity factors for weld toe defects. Phase Ill: Final report. 
Bell, R. (Faculty of Engineering, Carleton Univ., Ottawa, ON 
(Canada)); Eng, P. Canada Centre for Mineral and Energy Tech- 
nology, Ottawa, ON (Canada). Mar 1988. 85p. OST85-00428. 
(MICROLOG-—90-00175). Available from PC Canada Centre for 
Mineral and Energy Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, CAN K1A 0G1; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 
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A computer program, written to predict the fatigue life of welded 
T-plate joints produced in the Canadian offshore steels research 
program, has been modified to include the capability of predicting 
the fatigue life of joints subjected to variable amplitude loading. 
The load history used in the modified program was the European 
COLOS (Common Load Sequence) and was included to produce a 
realistic load history. The Miner summation procedure for calculat- 
ing cumulative damage was also included in the program. A 
2-dimensional finite element analysis is presented to determine the 
stress distribution near the weld toe of T plates for a range of 
thicknesses and weld toe radii. Work was also performed in devel- 
oping a procedure for obtaining stress intensity factors at the weld 
toe of pipe-to-plate joints using 3-dimensional finite element meth- 
ods. The fatigue crack propagation life of T-plate joints under 
constant amplitude loading has been predicted and compared with 
experimental data. 28 refs., 36 figs., 11 tabs. 


34876 (EPRI-NP—6844) Acoustic emission for detecting 
crack initiation in stainless steel: Final report. Jones, R.H. (Pa- 
cific Northwest Lab., Richland, WA (USA)); Friesel, M.A. Electric 
Power Research Inst., Palo Alto, CA (USA); Pacific Northwest 
Lab., Richland, WA (USA). c May 1990. 43p. Sponsored by Elec- 
tric Power Research Institute. Available from Research Reports 
Center, Box 50490, Palo Alto, CA 94303. 

Acoustic emission (AE) has been evaluated as a technique for 
detecting the growth of short cracks. The purpose of this work was 
to assess the feasibility of detecting intergranular stress-corrosion 
cracking (IGSCC) initiation with acoustic emission and to evaluate 
the minimum crack length detectable with AE. Acoustic emission 
offers potential advantages over other techniques for detecting 
crack initiation and the early stages of crack growth: dynamic real- 
time measurements and remote monitoring are possible, the 
technique is passive and nonintrusive, it is not necessary to know 
the crack location, the crack can be located by detector arrays, 
and the technique is interfaceable with automatic data acquisition 
equipment and is suitable for long-term monitoring. It was demon- 
strated in this program that AE was capable of detecting early 
stages of crack growth in Type 304 SS. Intergranular stress corro- 
sion cracks of 200 to 300 um in length and 100 to 200 um in 
depth were detectable with AE. The results were similar for mate- 
rial with a high and low degree of sensitization in both NazS2O3 
and NaCl environments. The results of this research program 
demonstrate the usefulness of AE in detecting early stages of 
crack growth. Further evaluation of this technique is recommended 
with evaluation of transgranular crack initiation and intergranular 
stress corrosion crack initiation in other materials such as Inconel 
600 (IN 600), welded samples of Type 304 SS and scaleup to pipe 
studies. There is also evidence that the AE technique has not been 
fully optimized and that improvements in signal-to-noise ratios and 
signal amplification are possible. 


34877 (FNAL-TM—1662) Guidelines for structural bolting in 
accordance with the AISC [American Institute of Steel Con- 
struction] eighth edition “manual of steel construction”. 
Western, J.L.; Johns, D.M. Fermi National Accelerator Lab., 
Batavia, IL (USA). 11 May 1990. 6p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC02-76CH03000. Order Number 
DE90011784. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This paper specifies the usage of structural bolts in terms of their 
design, selection and application, in accordance with the American 
Institute of Steel Construction (AISC) Eighth Edition. “Manual of 
Steel Construction.” 1 tab. 


34878 (IS-T-1393) The magnetic properties of in-situ 
formed Cu-20 vol % Fe multifilamentary composites. Shey, 
D.F. Ames Lab., IA (USA). Feb 1990. 101p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-82. Order 
Number DE90011743. Available from NTIS, PC AO6/MF A01 - 
OSTI; GPO Dep. 

Useful permanent magnet (PM) properties are produced in Cu- 
20 vol % Fe alloys by casting in a water-cooled mold, heat treating 
at high temperatures followed by slow furnace cooling to room 
temperature and swaging and drawing to high deformations. These 
useful properties are produced by the bcc Fe filaments encased in 
the Cu matrix. Wires which had undergone deformations, n, equal 





to 9.14, 10.18, 11.23, 12.17 and 13.38 were tested. The PM 
properties of interest in this investigation are the saturation magne- 
tization, Ms, the remanence ratio, M,/Ms, and the intrinsic coercivity, 
H,;. All calculations and comparable literature show the Fe fila- 
ments in all wire sizes to be single domain. Their extremely high 
axial ratios produce the observed H,;, due to shape anisotropy. 
The H,; of as-drawn wire is relatively low compared with other sin- 
gle domain particle magnets; however, a low temperature anneal 
produces anomalous increases in the H,,. In wires which had un- 
dergone deformations, 7 = 13.38, and were optimally annealed, a 
H,; of 945 Oersteds was observed. Highly elongated filaments with 
a high surface to volume ratio, seem to produce the highest intrin- 
sic coercivities. The best explanation for this anomalous increase is 
the relief of residual stress. The M, values observed are fairly well 
understood; however, suggestions can only be used to explain the 
observed M,/M, values. 62 refs., 23 figs., 10 tabs. 


34879 (IS-T-1419) Strengthening in heavily cold worked 


Cu-20vol.%Fe in situ composites. Go, Yun-Soo. Ames Lab., IA - 


(USA). Feb 1990. 72p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-82. Order Number DE90011741. 
Available from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
Strengths of in situ composites have been shown to anomalously 
higher than those predicted by the rule of mixtures equation. These 
strengths obey the Hall-Petch type relationship, ¢ = oo + kA~'/2, 
where 4 is a filament spacing when the composites are heavily de- 
formed. Three Cu-20% Fe composites are fabricated using powder 
metallurgy processing with different Fe powder sizes. After heavily 
deformed, the largest Fe powder size composite has the highest 
strength at a given filament spacing and the smallest Fe powder 
size composite has the highest strength at a given deformation 
strain. But, the strengths of them obey the rule of mixtures equa- 
tion at lower deformations. The strengths at elevated temperatures 
rapidly decrease after filament coarsening appears as it was shown 
in Cu-20% Nb composites that the strength was correlated with 
the filament coarsening. The strength of the Cu-20% Fe composite 
is higher than that of the Cu-20% Nb composite at room tempera- 
ture. This could be related with the shear modulus of the filament 
material. The strength of the composite will increase with a small 
filament powder size, a heavily cold deformation, a large shear 
modulus and a high melting temperature filament material. 


34880 (LA-UR-90-1524) Tribological and mechanical prop- 
erties of Fe/Ti multilayered films. Nastasi, M.; Hirvonen, J-P.; 
Jervis, T.R.; Basu, S.N. Los Alamos National Lab., NM (USA). 
[1990]. 10p. Sponsored by U.S. Department of Defense; U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. Contract 
DI0-90-2. (CONF-900466—49: Spring meeting of the Materials Re- 
search Society, San Francisco, CA (USA), 16-21 Apr 1990). Order 
Number DE90011949. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

A 900 A as-deposited multilayered structure of alternating Fe 
and Ti on hardened tool steel has been examined for tribological 
and mechanical properties. The multilayer in contact with a 521000 
steel ball counter surface possessed a 0.16 friction coefficient and 
showed good wear character after 1000 cycles in pin-on-disk ex- 
periments. Nanoindentation experiments show a 20% increase in 
hardness for material in the wear track. Electron microscopy shows 
that the as-deposited bec-Fe plus hcp-Ti multilayer composite trans- 
forms to a nanocrystalline alloy plus bec-Fe by solid state reaction 
during pin-on-disk friction and wear tests. The low friction observed 
in these surface films is attributed to the formation of a hard 
nanocrystalline alloy and improved interlayer and film/substrate ad- 
hesion which result during solid state reaction. 10 refs., 4 figs. 


34881 (LA-UR-90-1552) Constant stress of XD™ TIAI con- 
taining nitrogen. Robertson, E.; Martin, P.L. Los Alamos National 
Lab., NM (USA). [1990]. 9p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-36. (CONF-900466—47: Spring 
meeting of the Materials Research Society, San Francisco, CA 
(USA), 16-21 Apr 1990). Order Number DE90011947. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
Ti-47at%Al+7vol%(TIN+TiBz) alloys, produced by the Martin Ma- 
rietta XD™ process, were subjected to tensile constant stress 
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creep deformation in the range 760—850°C temperature and 138- 
276 MPa (20-40 ksi) stress. These alloys have a matrix of TiAl 
and TIisAl initially containing 1 to 10 um diameter equiaxed parti- 
cles of TiB2 and TizAIN. Microstructures were examined using 
optical, SEM and TEM methods in an attempt to correlate the sub- 
structures with the property data. In particular, fine coherent 
particles have been observed to decorate dislocations and the inte- 
rior of TiAl grains. The presence of these particles is thought to 
explain the creep resistance of this alloy. 14 refs., 5 figs. 


34882 (LA-UR-90-1616) The effects of cooling rate XD™. 
TIA! weld microstructures. Robertson, E. (Air Force Office of Sci- 
entific Research, Bolling AFB, DC (USA)); Hill, M.A.; Schwarz, R.B. 
Los Alamos National Lab., NM (USA). [1990]. 8p. Sponsored by 
U.S. Department of Defense; U.S. DOE Defense Programs; U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
900466-46: Spring meeting of the Materials Research Society, 
San Francisco, CA (USA), 16-21 Apr 1990). Order Number 
DE90011975. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Fusion zone microstructures of an electron beam (EB) welded 
XD™ Ti-48at % Al + 6.5 vol% TiB2 alloy revealed the presence of a 
plate-like microstructural constituent which was absent in the base 
metal. The volume fraction of this phase increased with increasing 
cooling rate and correlated with increased weld cracking frequency. 
To determine whether this phase was a product of solidification 
from the melt or a product of a solid-state transformation, weld mi- 
crostructures were compared to those cycled in a Gleebel 1500/20 
Thermal-Mechanical Test System which was programmed to simu- 
late the solid-state portion of the weld cooling rates (as predicted 
by a Rosenthal analysis). Both weld and simulation microstructures 
were characterized using X-ray diffraction, optical and scanning 
electron microscopy. The plate-like phase found in the weld 
microstructures was identified as TiB2 occurring upon rapid solidifi- 
cation of the melted weld metal. 11 refs., 8 figs. 


34883 (LBL—28388) Problems of enclosed crystal inter- 
faces. Dahmen, U.; Westmacott, K.H. Lawrence Berkeley Lab., CA 
(USA). Nov 1989. 25p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098. (CONF-8911194—1: Workshop 
on interfaces, Bangalore (India), 30 Nov - 2 dec 1989). Order 
Number DE90011594. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Whereas the shape of a small crystallite within an isotropic 
medium, i.e. vacuum, a vapor or a liquid, has long been a subject 
of fundamental interest in materials science the equivalent problem 
of a crystal enclosed inside another crystal has received relatively 
little attention. The optimum shape of a solid inclusion in a solid 
matrix has been treated as a problem of elasticity, and solutions 
have been given for different shapes, orientations and elastic con- 
stants. This approach treats a solid as an anisotropic elastic 
continuum without direct reference to its crystal structure. The com- 
plementary point of view takes into account the effect of crystal 
structure but neglects elastic or plastic distortions. The latter 
approach, developed only recently, has been successful in under- 
standing and categorizing the types of crystal defects that can 
occur in interfaces between two crystals. In the present paper the 
problem will be examined from both viewpoints in an attempt to 
highlight the physical principles that underlie the shape and orien- 
tation relationship of an enclosed crystal, and these will be related 
to interfaces and their defects. Although sections of this paper 
have been published before in a different context the purpose here 
is to present an overview of some factors that determine solid/solid 
interface structure. 


34884 (LBL-28489) Fatigue crack propagation in austenitic 
stainless steels at cryogenic temperatures. Mei, Zequn. 
Lawrence Berkeley Lab., CA (USA). Jan 1990. 101p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
Order Number DE90011597. Available from NTIS, PC AO6/MF A01 
- OSTI; GPO Dep. 

This dissertation contains a study, in two parts, that relates to fa- 
tigue crack propagation in austenitic stainless steels at cryogenic 
temperatures. the first part of the research concentrates on the in- 
fluence of the mechanically induced martensitic transformation on 
the fatigue crack growth rate in metastable austenitic stainless 


ERA Vol. 15, No. 15 165 





36 MATERIALS 
3601 Metals and Alloys 


steels. The steels 304L and 304N were used to test the influence of 
composition, the testing temperatures 298 K and 77 K were used 
to study the influence of test temperature, and various load ratios 
were used to determine the influence of the mean stress. The sec- 
ond part of the research concerns the effect of low temperature on 
fatigue crack propagation in 310 austenitic stainless steel. Crack 
growth rates were measured at 298 K, 77 K, and 4 K. As tempera- 
ture decreased the fatigue crack growth rate decreased while the 
threshold stress intensity increased. 106 refs., 29 figs., 4 tabs. 


34885 (LBL-28627) Studies of faceting by high voltage/ 
high resolution microscopy. Westmacott, K.H.; Dahmen, U. 
Lawrence Berkeley Lab., CA (USA). Jan 1990. 17p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
(CONF-8911194—2: Workshop on interfaces, Bangalore (india), 30 
Nov - 2 dec 1989). Order Number DE90011608. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Because numerous properties of materials, such as strength, 
fracture, creep, are influenced by internal interfaces, fundamental 
studies of the atomic structure of interfaces can ultimately lead to 
improvements in the performance of materials. With the advent of 
transmission electron microscopes with sub-2A resolution it 
became possible to make detailed comparisons between experi- 
mental images of the atomic structure of interfaces in close-packed 
metals and simulated structures predicted by theory. However, the 
stringent experimental conditions that must be satisfied for atomic 
resolution at interfaces is still a severe barrier to widespread appli- 
cation of the technique. In general, the optimum conditions for 
imaging interfaces are found only in specimens prepared by a long 
and tedious procedure involving orienting, cutting, cleaning and 
joining single crystals. The purpose of this paper is to describe the 
various ways in which interface structure is being studied in these 
materials. 


34886 (N-90-16911) Thermal modelling of various thermal 
barrier coatings in a high heat flux rocket engine. Nesbitt, J.A. 
National Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center. Dec 1989. 31p. (NASA-TM- 
102418;E-5184;NAS—1.15:102418). Available from NTIS, PC 
A03/MF A01. 

Traditional Air Plasma Sprayed (APS) ZrO2-Y203 Thermal Bar- 
rier Coatings (TBC’s) and Low Pressure Plasma Sprayed (LPPS) 
ZrO2-Y2O3/Ni-Cr-Al-Y cermet coatings were tested in a H2/O2 
rocked engine. The traditional ZrO2-Y203 (TBC’s) showed consid- 
erable metal temperature reductions during testing in the 
hydrogen-rich environment. A thermal model was developed to pre- 
dict the thermal response of the tubes with the various coatings. 
Good agreement was observed between predicted temperatures 
and measured temperatures at the inner wall of the tube and in the 
metal near the coating/metal interface. The thermal model was also 
used to examine the effect of the differences in the reported values 
of the thermal conductivity of plasma sprayed ZrO2-Y203 ceramic 
coatings, the effect of 100 micron (0.004 in.) thick metallic bond 
coat, the effect of tangential heat transfer around the tube, and the 
effect or radiation from the surface of the ceramic coating. It was 
shown that for the short duration testing in the rocket engine, the 
most important of these considerations was the effect of the uncer- 
tainty in the thermal conductivity of temperatures (greater than 100 
C) predicted in the tube. The thermal model was also used to pre- 
dict the thermal response of the coated rod in order to quantify the 
difference in the metal temperatures between the two substrate ge- 
ometries and to explain the previously-observed increased life of 
coatings on rods over that on tubes. A thermal model was also de- 
veloped to predict heat transfer to the leading edge of High 
Pressure Fuel Turbopump (HPFTP) blades during start-up of the 
space shuttle main engines. The ability of various TBC’s to reduce 
metal temperatures during the two thermal excursions occurring on 
start-up was predicted. Temperature reductions of 150 to 470 C 
were predicted for 165 micron (0.0065 in.) coatings for the greater 
of the two thermal excursions. 


34887 


(PB-90-169202/XAB) Boron-modified Sm2Co,7 mag- 
nets. Quarterly report. Mukai, T.; Matsumoto, F.; Fujimoto, T. 
Nippon Steel Corp., Tokyo (Japan). c 1989. 7p. Available from 
NTIS, PC AO5/MF A01). 
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Included in Nippon Steel Technical Report, No. 39, 40, 44- 
49(Jan 1989). 

The magnetizability of Sm2Co;7 magnets was improved by the 
trace addition of boron (B). The base compositions studied are Co- 
25.5 wt% Sm-(17-21)wt% Fe-6 wt% Cu-2wt% Zr with high Fe 
contents. When boron was not added, a heterogeneous precipita- 
tion of the Sm2Co7 phase (2:7 phase) was observed after aging 
treatment. The 2:7 phase was rich in copper and zirconium. The 
poor magnetizability of magnets was attributed to the presence of 
the 2:7 phase. The present study found for the first time that trace 
additions of 0.015 to 0.03 wt% B suppress the precipitation of the 
2:7 phase. When boron was added to the alloy, aging treatment 
created a homogeneous cellular structure composed of the 2:17 
and 1:5 phases and yielded a good magnetizability. 


34888 (PB-90-864869/XAB) Chemical vapor deposition. 
August 1988-March 1990 (A Bibliography from the NTIS data 
base). Report for August 1988-March 1990. National Technical 
Information Service, Springfield, VA (USA). Apr 1990. 100p. Avail- 
able from NTISPC NO1/MF NO1. 

Supersedes PB-89-866131. 

This bibliography contains citations concerning chemical vapor 
deposition of carbon, carbides, ceramics, metals, and glasses. Ap- 
plications include optical coatings, semiconducting films, laser 
materials, solar cells, composite fabrication, and nuclear reactor 
material fabrication. Included are the physical, mechanical, and 
chemical properties of these coatings. (This updated bibliography 
contains 159 citations, 53 of which are new entries to the previous 
edition.) 


34889 (PB—90-865353/XAB) Thermal insulating coatings. 
January 1970-March 1990 (A Bibliography from the COMPEN- 
DEX data base). Report for January 1970-March 1990. National 
Technical Information Service, Springfield, VA (USA). Apr 1990. 
67p. Available from NTISPC NO1/MF N01. 

Supersedes PB-89-860175. 

This bibliography contains citations concerning the properties 
and applications of thermal insulating coatings. Topics include ce- 
ramic coatings, infrared reflective coatings, and low permeability 
coatings. Applications of thermal barrier and reflective coatings to 
pipes, cables, turbines, automobile glass, windows, concrete, brick, 
and metals are presented. Performance evaluations of thermal 
coatings are included. (This updated bibliography contains 138 ci- 
tations, 13 of which are new entries to the previous edition.) 


34890 (PB—90-866765/XAB) Sea water corrosion. February 
1980-April 1990 (A Bibliography from the NTIS data base). Re- 
port for February 1980-April 1990. National Technical Information 
Service, Springfield, VA (USA). Apr 1990. 107p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB-85-856292. 

This bibliography contains citations concerning corrosion of 
ships, offshore platforms, steel pilings, cables, and marine equip- 
ment. The materials studied include ferrous and nonferrous metals, 
concrete, and composites. Considerable attention is given to 
materials selection and testing for the Ocean Thermal Energy Con- 
version (OTEC) projects. (This updated bibliography contains 184 
citations, 68 of which are new entries to the previous edition.) 


34891 (SAND-90-0117C) Resistivity, adhesive strength, 
and residual stress measurements of thin film metallizations 
on single crystal quartz. Vianco, P.T.; Conley, W.R.; Panitz, 
J.K.G. Sandia National Labs., Albuquerque, NM (USA). [1990]. 
28p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. (CONF-9005202-—1: 44. annual freuency control 
symposium, Baltimore, MD (USA), 23-25 May 1990). Order Num- 
ber DE90011902. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Resistivity, adhesive strength, and residual stress measurements 
were made of the thin films, 450 A Cr/1800 A Au and 450 A Mo/ 
1800 A Au deposited on optically polished, z-plate single crystal 
quartz surfaces. The films were analyzed after deposition and fol- 
lowing annealing at 380°C or 450°C for 30 min in either air or 
vacuum. The resistivity of the Cr/Au film increased by 1090% and 
1780% after vacuum annealing at 380°C and 450°C, respectively. 





These increases were reduced when 1000 A of Ni or Mo were in- 
troduced as barrier layers between the Cr and Au to prevent 
interdiffusion of the two layers. The resistivity of the Mo/Au films re- 
mained unchanged after all annealing exposures. The Cr/Au, Cr/ 
Mo/Au, and Cr/Ni/Au films had adhesion strengths of 41 to 70 MPa 
in both the as-deposited and annealed conditions. The adhesive 
strength of the Mo/Au metallization was 23 to 31 MPa except after 
the 450°C air anneal where the value dropped to zero. The resid- 
ual stress of the as-deposited Cr/Au film was 170 MPa (tensile) but 
became compressive at —120 to —250 MPa after annealing. The 
Mo/Au metallization was deposited with a zero stress value that 
also became compressive at —140 to —180 MPa. 8 refs., 6 figs., 5 
tabs. 


34892 (SAND—90-8222) Fracture of tellurium powder parti- 
cles during particle size analysis. Ham, V. Sandia National 
Labs., Livermore, CA (USA). Jun 1990. 22p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DR00789. Order 
Number DE90011752. Available from NTIS, PC A0O3/MF A01 - 
OSTI; GPO Dep. 

A study was undertaken to determine the cause of changing par- 
ticle size distribution during the analysis of a tellurium powder 
using the Sedigraph 5000ET Particle Size Analyzer. It was ob- 
served that with increasing analysis time the size distribution 
shifted to smailer particles. The test procedure followed, as closely 
as possible, the procedure normally used during Sedigraph Analy- 
sis of Tellurium powder. The main variation from the normal 
procedure was the extraction of small amounts of the suspended 
particles at various times during the analyses, for the purpose of 
taking photo micrographs. The results of this study suggests that 
the decrease in size is due to fracturing the particles which starts 
with the initial step of analysis, sonication, and continues through- 
out the analytical procedure. 11 figs. 


34893 (STEV-KOL-90-1) Erosion of plates and nozzies in 
coal slurry tuel systems. Engman, U. (Studsvik Energiteknik AB, 
Nykoeping (SE)); Westin, B. Statens Energiverk, Stockholm (Swe- 
den); Studsvik Energiteknik AB, Nykoeping (Sweden). Sep 1987. 
29p. Project STEV-266-010. (STUDSVIK-EX-87-60). Order Num- 
ber DE90796220. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

Slurry jet impingement testing of annealed and surface-hardened 
steels, hard facings and one ceramic has been made in the slurry 
loop at Studsvik. The slurry velocity and impingement angle have 
been varied to obtain empirical relations. A velocity exponent of 3.5 
was found. The erosion-rate peak at perpendicular impingement 
was about 8 times higher than that estimated at parallel impinge- 
ment. lon-nitriding hardening and case hardening give a beneficial 
extension of the material lifetime. Flame-sprayed Ni-Cr hard fac- 
ings and especially cemented carbide and alumina have very good 
slurry-erosion resistance. 


34894 (UCRL-21021-Rev.1) The thermal radiative proper- 
ties of metals at high temperature: Annual report, 1 January 
1989-31 December 1989: Revision 1. Self, S.A. (Stanford Univ., 
CA (USA). Dept. of Mechanical Engineering). Lawrence Livermore 
National Lab., CA (USA); Stanford Univ., CA (USA). High Temper- 
ature Gasdynamics Lab. [1990]. 4p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90012468. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A knowledge of the optical radiative properties of the surfaces of 
various metals at high temperatures, up to and above the melting 
point, is of considerable technical importance for a number of ap- 
plications. These include smelting and casting, welding by TIG, 
E-beam and laser methods, and thermal and E-beam evaporative 
sources for thin film and composite deposition. The optical/radiative 
properties are important in modeling the energy balance in such 
applications. Accurate information is required on the surface ab- 
sorptivity, reflectivity and emissivity as a function of wavelength, 
temperature and angle relative to the surface normal. These pa- 
rameters are known to be sensitive functions of the state of the 
surface, including crystalline state and surface roughness for the 
solid phase, and the oxidation state of the surface for both solid 
and liquid metals. The principal thrust of this work is to obtain de- 
tailed and accurate data on the optical/radiative properties of pure 
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aluminum and uranium at temperatures up through their melting 
points. However, it should be added that with the development of 
apparatus techniques and expertise completed, the facility will be 
available for optical/radiative property measurements on a variety 
of materials of interest to various programs at LLNL. 


34895 (UCRL-99490) A new dynamic spindle analyzer. 
Hansen, H.J. Lawrence Livermore National Lab., CA (USA). 30 
Aug 1988. 7p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-8810335-3: 3. annual precision 
engineering conference of the American Society for Precision Engi- 
neering, Atlanta, GA (USA), 24-27 Oct 1988). Order Number 
DE90011343. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The axis of rotation provided by a rotating machine tool spindle 
directly impacts the contour and surface finish of a part generated 
by it. Average error motions contribute to contour errors while 
asynchronous errors degrade surface finish. Due to the importance 
of this subject, much work has been done both on the fundamental 
aspects of the problem and on specific instrument development. 
Chapman developed an analyzer which is commercially available 
to measure and display the errors. This system uses a precision 
cylinder rotating on the spindle while multiple custom capacitarce 
gageheads monitor axial and radial motions of the cylinder. Each 
radial gagehead views about 70 degrees of the cylinder circumfer- 
ence. The cylinder rotates in a blind bore containing the 
gageheads, hidden from view, separated by a 50 micron gap. 
There were two main goals in developing the instrument described 
here. One was to decrease overall cost by using more commer- 
cially available components. The other was to make the system 
easier to use by keeping its moving parts in view during setup and 
testing. The instrument developed at LLNL automatically measures, 
displays, and records the error components of rotating spindles. 
The system consists of a capacitance based gagging system, a 
signal conditioning chassis, a portable PC/AT class computer, and 
a custom software package. Every effort was made to make the 
system easy to use, transport, and to reproduce. It is capable of 
detecting motions as small as 25 nm on spindles cperating from 20 
to 2000 rpm. Techniques employed adhere to guidelines set forth 
by the ANSI B89.3.4M “Axes of Rotation” and CIRP Unification 
Document “Axes of Rotation.” 9 refs., 4 figs. 


34896 (UCRL-102333) First-principles interatomic poten- 
tials for transition metals and their surfaces. Moriarty, J.A. 
(Lawrence Livermore National Lab., CA (USA)); Phillips, R.B. 
Lawrence Livermore National Lab., CA (USA). Apr 1990. 8p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900466-39: Spring meeting of the Materials 
Research Society, San Francisco, CA (USA), 16-21 Apr 1990). Or- 
der Number DE90011233. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

For bulk transition metals, a first-principles generalized pseu- 
dopotential theory (GPT) of interatomic potentials has been 
developed in which the cohesive-energy functional takes form of a 
volume term plus sums over widely transferable two-, three-, and 
four-ion potentials. The GPT has been further extended to surfaces 
by making an internal transformation of this functional to an 
embedded-atom-like format in which the embedding function is 
identified as the bulk volume term and the atomic volume is re- 
placed by an average electron density. Applications of the bulk and 
surface GPT to the calculation of structural, vacancy-formation, 
and surface energies in Cu and Mo, and to the investigation of sur- 
face relaxation and reconstruction in Mo are discussed. 26 refs., 2 
figs., 4 tabs. 


34897 (UCRL-102597) Corrosion product identification 
and relative rates of corrosion of candidate metals in an irradi 
ated air-steam environment. Reed, D.T. (Argonne National Lab., 
IL (USA)); Swayambunathan, V.; Tani, B.S.; Van Konynenburg, 
R.A. Lawrence Livermore National Lab., CA (USA). 3 Nov 1989. 
16p. Sponsored by U.S. DOE Radioactive Waste Management. 
DOE Contract W-7405-ENG-48. (CONF-891129-3: Scientific basis 
for nuclear waste management, Boston, MA (USA), 27-30 Nov 
1989). Order Number DE90011464. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 
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Previously reported work by others indicates that dicopper trihy- 
droxide nitrate, Cu2NO3(OH)3, forms on copper and copper alloys 
subjected to irradiated moist air near room temperature. We have 
performed experiments over a range of temperature and humidity, 
and have found that this species is formed at temperatures up to 
at least 150°C if low to intermediate relative humidities are 
present. At 150°C and 100% relative humidity, only Cu2O and 
CuO were observed. The relative general corrosion rates of the 
copper materials tested in 1-month experiments at dose rates of 
0.7 and 2.0 kGy/h were Cu > 70/30 Cu-Ni > Albronze. High- 
nickel alloy 825 showed no observable corrosion. 29 refs., 4 tabs. 


34898 (UCRL-JC—103666) The origin of poorly conditioned 
susceptibility matrix within inverse CVM [Cluster Variation 
Method] algorithm in the case of Pd,V: A comparison to the 
case of Ni,V. Solal, F. (Lawrence Livermore National Lab., CA 
(USA)); Finel, A. Lawrence Livermore National Lab., CA (USA). 24 
Apr 1990. 8p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-900466-58: Spring meeting of 
the Materials Research Society, San Francisco, CA (USA), 16-21 
Apr 1990). Order Number DE90012464. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Transition metal alloys are interesting in order to test the Cluster 
Variation Method as a proper statistical model to describe order- 
disorder phenomena. In the case of such alloys electronic structure 
calculations all agree to predict short-ranged pairwise interactions 
as sufficient to account for phase diagrams and order-disorder 
properties in general. We have already reported [1-2] diffuse scat- 
tering experiments performed on the disordered state of two of 
these alloys Pd3V an NisV. Performing Inverse CVM within the 13— 
14 points approximation, we have determined pair interactions up 
to the fourth neighbors. In the process of determining these inter- 
actions, we have met some difficulties, especially in the case of 
Pd3V where the experimental errors on the short-range order pa- 
rameters were dramatically enhanced through the Inverse CVM 
process, leading to poorly determined interactions. In particular to 
precise these interactions, we had to use as supplementary infor- 
mations i.e. the order-disorder transition temperature. In this paper, 
we would like to emphasize that these problems are closely related 
to the nature of the system, namely to its high degeneracy [1], and 
not at all, for example, to the quality of the experimental data. 
Moreover, we would like to show that the parameter responsible 
for this high degeneracy, namely the (100) antiphase energy is 
determined with a good accuracy compared to the individual inter- 
actions. We compare the case of Pd3V to the NisV one, for which 
the degeneracy is lifted. 7 refs., 1 fig., 1 tab. 


34899 Corrosion and hydriding of N reactor pressure tubes. 
Lanning, D.D. (Battelle Pacific Northwest Lab., Richland, WA 
(USA)); Johnson, A.B. Jr.; Trimble, D.J.; Boyd, S.M. pp. 3-19 of 
Proceedings of the ASTM 8th international symposium zirconium in 
the nuclear industry. Van Swam, L.F.P.; Eucken, C.M. ASTM, 
Philadelphia, PA (USA) (1989). (CONF-880696-: 8. international 
symposium on Zirconium in the nuclear industry, San Diego, CA 
(USA), 19-23 Jun 1988). 

The Hanford Site N reactor core includes approximately 1000 
Zircaloy-2 pressure tubes that pass horizontally through the 
graphite moderator and contain the fuel elements and pressurized 
water coolant. The overall tube length is 16.1 m, and the central 
fueled length is 10.6 m. Over the fueled length, the coolant temper- 
ature increases from 204 to 282°C (399 to 540°F). Moist helium is 
maintained in the gas gap between tube and graphite moderator. 
Along the fueled length of recently examined tubes, the waterside 
oxide layer thickness increases uniformly from = 3 ym (the prein- 
stallation value) at the inlet end to a maximum of over 50 um near 
the peak neutron flux location. The outer surface oxidation levels 
are approximately an order of magnitude less. The oxide thick- 
nesses have steadily increased with operating time, which was 
verified by a tube removal and examination program that spanned 
the 25-year reactor lifetime. In this paper, oxidation and hydriding 
trends are characterized, discussed, and analyzed in the light of 
current models and comparable LWR and ex-reactor data. Empha- 
sis is given to results and insights generally applicable to in-reactor 
Zircaloy oxidation and hydriding. 


34900 The d-band exchange splitting for thin gadolinium 
overlayers. LaGraffe, D. (Syracuse Univ., NY (USA). Dept. of 
Physics); Dowben, P.A.; Onellion, M. pp. 71-76 of Growth, charac- 
terization and properties of ultrathin magnetic films and multilayers. 
Jonker, B.T.; Heremans, J.P.; Marinero, E.E. Materials Research 
Society, Pittsburgh, PA (USA) (1989). (CONF-8904284—: Growth, 
characterization and properties of ultrathin magnetic films and mul- 
tilayers, San Diego, CA (USA), 25-28 Apr 1989). 

This paper discusses the investigation of thin (0-6 monolayer) 
films of gadolinium on Cu(100) using synchrotron radiation photoe- 
mission. From the definite selection of final state symmetries in 
photoemission, the authors have been able to determine a lower 
bound to the exchange splitting of the gadolinium 5d band. The 
gadolinium films on Cu(100) exhibit an exchange splitting that 
changes from approximately 1.1 eV to 0.6 eV as the overlayer 
thickness increases. The results for thicker films agree with the ac- 
cepted values for the 5d exchange splitting of bulk gadolinium. 


34901 Bonneville perspective energy management system 
study, phase 1. Clark, N. (Bonneville Power Administration, 
Portland, OR (USA)). pp. 17-18 of Proceedings of the 9th Miami in- 
ternational congress on energy and environment. Volume 1-2 
(Abstracts). Veziroglu, T.N. Univ. of Miami, College of Engineering, 
Coral Gables, FL (USA) (1989). (CONF-891210-: 9. Miami interna- 
tional congress on energy and environment, Miami Beach, FL 
(USA), 11-13 Dec 1989). 

The purpose of this two-phase study is to establish guidelines for 
installing Energy Management Systems (EMS's) in commercial 
buildings. The guidelines will be used in current and future Bon- 
neville Power Administration (Bonneville) conservation programs. 
This Phase | study report consists of preliminary recommendations 
on the suitability of EMS’s installed in buildings in the Pacific 
Northwest. These buildings were located throughout the region and 
had EMS's installed under Bonneville’s Institutional Buildings Pro- 
gram (IBP). The recommendations are based on an assessment of 
the effectiveness of twenty-two EMS installations that are currently 
in operation. All of the installations were selected by Bonneville for 
the Phase | study. 


34902 A laboratory method to predict hydriding properties 
of zirconium alloys under irradiation. Johnson, A.B. (Battelle Pa- 
cific Northwest Lab., Richland, WA (USA)); Levy, I.S.; Lanning, 
D.D.; Gerber, F.S.; Trimble, D.J. pp. 153-164 of Proceedings of the 
ASTM 8th international symposium zirconium in the nuclear indus- 
try. Van Swam, L.F.P.; Eucken, C.M. ASTM, Philadelphia, PA 
(USA) (1989). (CONF-880696—-: 8. international symposium on zir- 
conium in the nuclear industry, San Diego, CA (USA), 19-23 Jun 
1988). 

This paper reports on a corrosion and hydriding test series on 
zirconium alloys in the engineering test reaction G-7 loop which 
has demonstrated relatively large lot-to-lot and alloy-to-alloy differ- 
ences in hydriding rates under irradiation. Similar differences were 
also found among irradiated Zircaloy-2 pressure tubes fabricated 
by three suppliers for the Hanford Site N Reactor. This substantial 
in-reactor hydriding data base and access to archive materials from 
these same alloys permitted an investigation of methods to repro- 
duce the in-reactor hydriding order-of-merit by an out-of-reactor 
method. The out-of-reactor method selected for investigation con- 
sisted of autoclaving alloys in relatively concentrated (0.3 to 1.0 M) 
aqueous lithium hydroxide solutions. Potential applications of the 
method include the following: screening to predict relative 
in-reactor hydriding behavior of zirconium based materials, investi- 
gating compositional and fabrication variables that influence 
hydriding within a given zirconium alloy system, and investigating 
hydriding mechanisms. 


34903 Magneto-optical properties of ultrathin ferromagnetic 
films. Bader, S.D. (Materials Science Div., Argonne National Lab., 
Argonne, IL (US)); Moog, E.R.; Liu, C.; Zak, J. pp. 215-226 of Ma- 
terials for magneto-optic data storage. Robinson, G.J.; Suzuki, T.; 
Falco, C.M. Materials Research Society, Pittsburgh, PA (USA) 
(1989). DOE Contract W-31-109-ENG-38. (CONF-8904285-—: Mate- 
rials for magneto-optic data storage, San Diego, CA (USA), 24-28 
Apr 1989). 
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The surface magneto-optic Kerr effect (SMOKE) has been used 
to explore the properties of ultrathin ferromagnetic films. The ultra- 
thin regime corresponds to thicknesses less than the depth 
penetration of light and includes the monolayer range. The ultrathin 
regime possesses unique magneto-optic properties: the Kerr rota- 
tion and ellipticity, in general, behave differently than in the thick 
film limit. Measurements and simulation in the longitudinal geome- 
try for bec Fe on Au(100) provide a dramatic example of the 
metallic reflector enhancement effect due to the nonmagnetic Au 
underlayer. The rotation enhancement is accompanied by a high 
reflectivity. Measurements in both polar and longitudinal geometries 
for epitaxially-stabilized fec Fe films grown on Cu(100) and Pd(100) 
indicate the presence of perpendicular surface anisotropy, which 
suggests new approaches to realizing vertical data-storage media. 


34904 Industrial scale processing and elevated temperature 
properties of Ni3A1-Cr-Zr-B alloys. Sikka, V.K. (Metals and Ce- 
ramics Div., Building 4508, MS 083, Oak Ridge National Lab., Oak 
Ridge, TN (US)); Loria, E.A. pp. 203-214 of Superalloys 1988. 
Duhli, D.N.; Maurer, G.; Antolovich, S.; Lund, C.; Reichman, S. The 
Metallurgical Society Inc., Warrendale, PA (USA) (1988). DOE 
Contract AC05-840R21400. (CONF-8809399-: 6. international 
symposium on superalloys, Champion, PA (USA), 18-22 Sep 1988). 

This study is the first to evaluate the elevated temperature prop- 
erties of two of the strongest NisAl-Cr-Zr alloys when made in 
sufficient quantities and processed to products simulating 
industrial-scale operations. The technologies considered are pow- 
der processing, melting techniques, near-net-shape processes, and 
cold and hot working of cast products. The tensile properties from 
ambient to 1100°C and creep rupture properties in the range of 
704 to 1093°C are presented. These properties are most sensitive 
to the grain size differences produced by the various processing 
techniques. The results compare favorably with those obtained on 
commercial superalloys and reveal potential for elevated tempera- 
ture structural use. 


34905 Microchemistry and mechanics issues in stress 
corrosion cracking. Jones, R.H. (Pacific Northwest Lab., Rich- 
land, WA (US)); Danielson, MJ.; Baer, D.R. pp. 209-232 of 
Proceedings of the 20th symposium on fracture mechanics: Per- 
spectives and directions. Wei, R.P.; Gangloff, R.P. ASTM, 
Philadelphia, PA (USA) (1987). (CONF-870697-: 20. ASTM’s na- 
tional fracture mechanics conference: prospectives and directions, 
Bethlehem, PA (USA), 23-25 Jun 1987). 

Environmentally induced subcritical crack growth occurs in most 
metallic materials given the appropriate material, environment, and 
stress conditions. Much is known about the conditions which cause 
stress corrosion cracking (SCC) in metallic materials, but much 
less is known about the processes which control environment- 
induced crack initiation and propagation. There is presently no 
description of the flaw length, flaw shape, and local chemistry con- 
ditions that coincide with the transition from a localized corrosion 
phenomenon and the initiation of a crack. Although there have 
been considerable attempts to describe the rate-limiting steps in 
crack propagation, a number of issues are unresolved, including 
specifics about the crack-tip conditions, crack length effects, pro- 
cesses controlling the Stage | SCC region, and details about the 
crack advance processes in both transgranular stress corrosion 
cracking (TGSCC) and intergranular stress corrosion cracking 
(IGSCC). A summary of these unresolved issues and some analy- 
sis of their effect on SCC is given in this paper. 


34906 Effects of environment on tunneling spectroscopy of 
gold films. Wetsel, G.C. (Dept. of Physics, Southern Methodist 
Univ., Dallas, TX (US)); Liu, Z.M.; Weng, T.L.; Gosney, M.W.; War- 
mack, R.J. pp. 303-308 of High resolution microscopy of materials. 
Krakow, W.; Ponce, F.A.; Smith, D.J. Materials Research Society, 
Pittsburgh, PA (USA) (1989). DOE Contract AC05-840R21400. 
(CONF-8811196—: MRS symposium on high resolution microscopy 
of materials, Boston, MA (USA), 29 Nov - 1 dec 1988). 

A scanning tunneling microscope with a tunneling-current dy- 
namic range of four orders of magnitude has been used in 
tunneling-spectroscopy studies of Au surfaces in moderate vacuum 
and in various gases at atmospheric pressure. Rapid scans of z- 
motion transducer voltage (Vz) were measured as a function of 
tunneling current (|,) under computer control. Drift-corrected plots 
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of log(i;) versus Vz were essentially linear. The mean barrier poten- 
tial was determined from the slope of these plots and the 
measured displacement-versus-V, calibration curve. Barrier poten- 
tials so determined are compared for different environmental 
conditions of the Au surface. 


34907 Surface mechanical properties of Ti alloys produced 
by excimer laser mixing of Ti on AIS! 304 stainless steel. Jervis, 
T.R. (Argonne National Lab., IL (USA)); Hirvonen, J.P.; Nastasi, M.; 
Zocco, T.G.; Martini, J.A.; Pharr, G.M.; Oliver, W.C. pp. 457-462 of 
Processing and characterization of materials using ion beams. 
Rehn, L.E.; Greene, J.; Smidt, F.A. Materials Research Society, 
Pittsburgh, PA (USA) (1989). DOE Contract AC05-760R00033. 
(CONF-8811225—: Processing and characterization of materials us- 
ing ion beams, Boston, MA (USA), 28 Nov - 2 dec 1988). 

The authors have investigated the properties of surface alloys of 
Ti formed by excimer laser melting and mixing of Ti overlays on 
AIS! 304 stainless steel substrates. The thickness of the initial Ti 
surface layers and the fluence and number of pulses used to mix 
the surface were varied to investigate a broad range of processing 
conditions. Samples were uniformly translated at different speeds 
under repetitive pulses of homogenized laser radiation at 308 nm 


_ to vary the number of pulses incident on the sample. This paper 


reports on the surface structure and composition, the wear and 
friction behavior, and the surface hardness of the resulting alloys. 


34908 Spray-formed high-strength superalloys. Chang, K.M. 
(GE Corporate Research and Development Materials Research 
Lab, Schenectady, NY (US)); Fiedler, H.C. pp. 485-494 of Superal- 
loys 1988. Duhl, D.N.; Maurer, G.; Antolovich, S.; Lund, C.; 
Reichman, S. The Metallurgical Society Inc., Warrendale, PA 
(USA) (1988). (CONF-8809399-: 6. international symposium on 
superalloys, Champion, PA (USA), 18-22 Sep 1988). 

Five commercial nickel-base superalloys, Rene’95, AF115, AF2- 
1DA, Astroloy, and MERL 76, were spray-formed into disk 
preforms. Metallurgical evaluation and high-temperature deforma- 
tion studies were performed on the as-sprayed materials. Spray 
forming offers these superalloys the advantages of rapid solidifica- 
tion: segregation-free, uniform structure with a fine grain size. The 
preforms demonstrated good forgeability even without superpiastic- 
ity in the as-sprayed condition. All alloys were press-forged and 
supersolvus-annealed. High-temperature strengths and stress rup- 
ture properties are compared. 


34909 Solid state amorphization reactions in deformed Ni- 
Zr multilayered composites. Wong, G.C. (Keck Laboratory, 
California Institute of Technology, Pasadena, California 91125 
(USA)); Johnson, W.L.; Cotts, E.J. Journal of Materials Research 
(USA),  5(3): 488-497 (Mar 1990). DOE Contract AS03- 
81ER10870. 

The mechanisms of metallic glass formation and competing crys- 
tallization processes in mechanically-deformed Ni—Zr multilayered 
composites have been investigated by means of differential scan- 
ning calorimetry and x-ray diffraction. Our investigation of the heat 
of formation of amorphous Ni,Zr;_, alloys shows a large negative 
heat of mixing (on the order of 30 kJ/mole) for compositions near 
ZrssNigg with a compositional dependence qualitatively similar to 
that predicted by mean field theory. We find that the products of 
solid state reactions in composites of Ni and Zr can be better un- 
derstood in terms of the equilibrium phase diagram and the 
thermal stability of liquid quenched metallic glasses. We have de- 
termined the composition of the growing amorphous phase at the 
Zr interface in these Ni-Zr diffusion couples to be 55+4% Zr. We 
investigated the kinetics of solid state reactions competing with the 
solid state amorphization reaction and found the value of the acti- 
vation energy of the initial crystallization and growth of the growing 
amorphous phase to be 2.0+0.1 eV, establishing an upper limit on 
the thermal stability of the growing amorphous phase. 


34910 Effect of heat treatment on the structure, properties 
and fracture of Nd:YAG laser welded Ti-14.8 wt% Al-21.3 wt% 
Nb. Baeslack, W.A. Ill (Dept. of Welding Engineering, The Ohio 
State Univ., Columbus, OH (US)); Cieslak, M.J. Scripta Metallur- 
gica (USA),  23(5): 717-720 (May 1989). DOE Contract 
AC04-76DP00789. 
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A recent investigation by the authors showed that pulsed 
Nd:YAG laser welding can produce defect-free, comparatively duc- 
tile weldments in a Ti-14.8 wt% Al-21.3 wt% Nb titanium aluminide. 
The achievement of a bend ductility across the weldment equiva- 
lent to that of the a/8 processed base material was attributed to 
the effect of high laser weld cooling rates in suppressing 8 decom- 
position to a brittle a2 microstructure and instead promoting the 
formation of an ordered 6 superlattice (B2,CsCl type). Proposed 
aerospace applications of ap titanium aluminides will require excur- 
sions to elevated temperatures approaching 600°C. Exposure to 
such thermal conditions even for relatively short durations would be 
expected to promote decomposition of the metastable weld fusion 
and heat-affected zone (HAZ) microstructures, thereby altering 
their mechanical properties. The purpose of the study presented in 
this paper was to investigate the influence of postweld heat treat- 
ment at 565°C on 68 decomposition in the Nd:YAG laser weld 
fusion zone and the resulting microstructure, mechanical properties 
and fracture characteristics. 


34911 Surface oxidation and ductility loss in boron-doped 
NizAl at 760°C. Takeyama, M. (Metals and Ceramic Div., Oak 
Ridge National Lab., Oak Ridge, TN (US)); Liu, C.T. Scripta Metal- 
lurgica (USA), 23(5): 727-732 (May 1989). DOE Contract 
AC05-840R21400. 

The authors’ previous study revealed that the tensile ductility of 
preoxidized Ni,Ai specimens tested at 760°C in vacuum is much 
more sensitive to grain size than that of the so-called bare- 
specimens that had not been preoxidized. The ductility remained 
unchanged at a level of 24% for both bare and preoxidized speci- 
mens with fine grain sizes (< 20 yum), whereas preoxidation 
caused a sharp drop of ductility from 15 to 1% in a large-grained 
specimen (193 um). A loss in the ductility was caused by oxygen 
penetration along grain boundaries during the preoxidation. It is 
clear from the evidence that oxygen penetration occurred only in 
the large-grained specimens and not in the fine-grained ones. This 
difference in behavior is associated with the change in surface 
oxidation product from aluminum-rich to nickel-rich oxides with in- 
creasing grain size: a continuous aluminum-rich oxide layer forms 
in the fine-grained specimens and protects the underlying alloy 
from oxygen penetration, whereas the nickel-rich oxide which forms 
in the large-grained specimens allows oxygen to penetrate along 
the grain boundaries. The purpose of this study is to elaborate the 
factor responsible for the ductility of preoxidized NigAl with the large 
grain size. This work has demonstrated that preoxidation does not 
embrittle large-grained Ni,Al at 760°C if protective oxide scales 
are first produced on its surface through complex heat treatments. 


34912 Specific-heat anomaly during vitrification of hydrided 
Fe2Er single crystals. Fecht, H.J. (W. M. Keck Laboratory of En- 
gineering Materials, California Institute of Technology, Pasadena, 
California 91125 (USA)); Fu, Z.; Johnson, W.L. Physical Review 
Letters (USA), 64(15): 1753-1756 (9 Apr 1990). DOE Contract 
FG03-86ER45242. 

A solid-state amorphization reaction is observed on hydrided, ini- 
tially single-crystalline, FeoEr powder samples (Fe2ErH,, 
3.0<x<3.4). Specific-heat measurements at constant concentration 
(x=3.4) show pronounced premelting effects exhibiting a lambda- 
type transition at 7-=475.6 K and a logarithmic temperature 
dependence. This typical feature of an instability underlying the 
“melting” transition has been predicted if the vitrification occurs in 
the vicinity of the triple point between supersaturated crystal, un- 
dercooled liquid, and glass. 


34913 X-ray optical activity and the Faraday effect in cobalt 
and its compounds. Siddons, D.P. (Brookhaven National Labora- 
tory, Upton, New York 11973 (USA)— Schuster Laboratory, 
Manchester University, Manchester M139PL, Greater Manchester, 
United Kingdom (GB)); Hart, M.; Amemiya, Y.; Hastings, J.B. Phys- 
ical Review Letters (USA), 64(16): 1967-1970 (16 Apr 1990). DOE 
Contract AC02-76CH00016. 

Rotation of the plane of polarization following transmission of a 
synchrotron x-ray beam through a thin sample has been directly 
observed. Within a few eV of the cobalt K-absorption edge, rota- 
tions of up to 2 mrad were obtained in cubic Coo 9Fep.,, and 
somewhat less in a cobalt metallic glass and in chiral organometal- 
lic samples. These effects were observed using a high-extinction 
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tunable perfect-crystal Bragg-reflection x-ray polarimeter of novel 
design which can detect optical rotations as small as 70 rad. 


34914 The effect of oxygen on phase formation in Al/Nb dif- 
fusion couples. Barmak, K. (Department of Materials Science, 
Institute of Technology, Cambridge, Massachusetts 02139 (USA)); 
Coffey, K.R.; Rudman, D.A.; Foner, S. Journal of Applied Physics 
(USA), 67(8): 3780-3784 (15 Apr 1990). DOE Contract FG02- 
85ER45206. 

The effect of an aluminum oxide layer at the interface of AlV/Nb 
on phase formation in thin-film binary diffusion couples was stud- 
ied. AVNb bilayers with or without aluminum oxide at the interface 
were prepared by electron-beam evaporation. The samples were 
annealed at a constant heating rate of 50 °C/min to temperatures 
in the range 800-950 °C, and the progress of the reaction was 
monitored by x-ray diffraction and measurement of the supercon- 
ducting transition temperature. The presence of an aluminum oxide 
layer at the interface was found to significantly retard the formation 
of the superconducting A15 Nb3Al phase. 


34915 Hg adsorption on optically thin Au films. Butler, M.A. 
(Sandia National Laboratories, Albuquerque, New Mexico 87185 
(USA)); Ricco, A.J.; Baughman, R.J. Journal of Applied Physics 
(USA), 67(9): 4320-4326 (1 May 1990). DOE Contract AC04- 
76DP00789. 

Monitoring the reflectivity of optically thin Au films on the ends of 
multimode optical fibers during exposure to Hg vapor provides a 
new means of determining the nature and extent of chemisorption 
and reaction of Hg with Au. Upon Hg vapor exposure, a freshly de- 
posited Au film shows an initial increase in reflectivity, followed 
after some time by a substantial reflectivity decrease. The initial re- 
flectivity increase is a result of the chemisorption of Hg on the Au, 
augmenting the film's optical thickness. The subsequent reflectivity 
decrease, which is observed only for saturated or near-saturated 
Hg vapor concentrations (p/psat >0.1), is a consequence of amal- 
gamation of the Au by the Hg. The amalgamation process, which 
begins at grain boundaries when multilayers of Hg exist on the sur- 
face of the Au, results in the formation of large voids in the Au film. 
Energy-dispersive x-ray fluorescence spectroscopy shows the re- 
sulting amalgam to have the approximate composition Au2 Hg3. 
Reflectivity measurements have been made as functions of Hg par- 
tial pressure and of Au film thickness; models are presented which 
describe both behaviors. Detection of Hg vapor in the parts per 10° 
concentration range has been demonstrated, suggesting that this 
effect could be used to monitor Hg vapor concentrations at the Oc- 
cupational Safety and Health Administration exposure limits. 


34916 Electronic structure and magnetic properties of Fe- 
rich ternary compounds: YFe;.V2 and YFej9Cr2. Jaswal, S.S. 
(Behlen Laboratory of Physics, University of Nebraska, Lincoin, NE 
(USA)— Center for Materials Research and Analysis, University of 
Nebraska, Lincoln, Nebraska 68588 (USA)); Ren, Y.G.; Selimyer, 
D.J. Journal of Applied Physics (USA), 67(9): 4564-4566 (1 May 
1990). DOE Contract FG02-86ER45262. 

These compounds are prototypes of the Fe-rich ternary systems 
of ThMny2 structure which are of considerable current interest as 
permanent magnet materials. The electronic structure of YFe;9V>2 
and YFe,oCr2 have been studied with photoemission and spin- 
polarized calculations. The Fe d states dominate the calculated 
density of states (DOS) near the Fermi energy and there is a good 
correspondence between the DOS and the experimental spectra. 
The calculated magnetization is in very good agreement with the 
experimental data. The calculations give a magnetic moment of ~1 
Lg at the V or Cr site antiferromagnetically coupled to the Fe mo- 
ments. This leads to a significant reduction in the average moment 
per Fe atom in these systems. The charge transfers are, in gen- 
eral, small and are mostly from V or Cr to Y atoms. These charges 
are used to show that the point-charge model alone cannot explain 
the crystal-field data. 


34917 Magnetic structure of {111} stacking faults in nickel. 
Chrzan, D.C. (Department of Physics, University of California, 
Berkeley, California 94720 (USA)— Materials and Chemical Sci- 
ences Division, Lawrence Berkeley Laboratory, Berkeley, California 
94720 (USA)); Falicov, L.M.; MacLaren, J.M.; Zhang, X. Journal of 





Applied Physics (USA), 67(9): 4558-4560 (1 May 1990). DOE 
Contract W-7405-ENG-36 ;W-7405-ENG-48 ;AC03-76SF00098. 

The magnetic structure of {111} stacking faults in nickel is 
investigated utilizing a fully self-consistent, layered Korringa—Kohn— 
Rostoker approach which does not require full three-dimensional 
symmetry or the use of finite-sized slabs. Localized electronic 
states appear at the faults. The spin polarization is calculated for a 
twin boundary, an intrinsic fault, an extrinsic fault, and several 
other stacking sequences. In all cases, the magnetic moment is 
found to be insensitive to the orientation of the nearest-neighbor 
atoms, but instead can be related to the distance to the nearest 
atom in the direction perpendicular to the fault plane. Very simple 
empirical expressions for calculating the spin polarization and total 
energy of any stacking configuration are presented. 


34918 Crystal and magnetic structure of Ero(Co,Fe,_ x)17 
compounds. Kumar, R. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831 (USA)); Yelon, W.B. Journal of Applied 
Physics (USA), 67(9): 4641-4643 (1 May 1990). DOE Contract 
AC05-840R21400. 

Room-temperature neutron-diffraction spectra on compositions 
x=0.0, 0.20, 0.40, 0.55, 0.80, and 1.0 have been obtained and an- 
alyzed for crystal and magnetic structures. The crystal structures 
deviate from the ideal ThoNi;7 structures, as has been observed in 
the other hexagonal 2-17 materials. Structure analysis from the nu- 
clear intensities at 350 K leads to a precise stoichiometry of 
Er;.91Feig.25 in EroFe;7. Because of the high T- of the Co-rich 
compounds, the Er atoms align at relatively high temperature and 
the axial Er anisotropy dominates at room temperature. Only at 
x=0.4 composition is a spin reorientation from planar to axial ob- 
served below room temperature. The f site, which is analogous to 
the c site in rhombohedral Th2Zn;7 and the p site in ReoFe,4B, 
does not support a moment as large as on the c site and j/ site in 
respective phases. The moment reduction is probably related to 
atomic defects on the dumbbell f site. 


34919 Magnetotransport studies of epitaxial Cr thin films. 
Mattson, J. (Materials Science Division, Argonne National Labora- 
tory, Argonne, Illinois 60439 (USA)); Brumitt, B.; Brodsky, M.B.; 
Ketterson, J.B. Journal of Applied Physics (USA), 67(9): 4889- 
4891 (1 May 1990). DOE Contract W-31109-ENG-38. 

We report the results of transport measurements on epitaxial Cr 
thin films. The variation of Ty (The Neel transition temperature) 
with respect to the film thickness is discussed in terms of the 
stress in the film. In addition, the temperature dependence of the 
magnetoresistance and Hall resistance for temperatures from 4 to 
150 K are measured and discussed, with particular attention to the 
temperature dependence of the nonlinear portion of the Hall data. 


34920 Magnetic viscosity in Ni/Cu compositionally modu- 
lated alloys. Bennett, L.H. (National Institute of Standards and 
Technology, Gaithersburg, Maryland 20899 (USA)); Swartzendru- 
ber, L.J.; Ettedgui, H.; Atzmony, U.; Lashmore, D.S. Journal of 


Applied Physics (USA), 67(9): 4904-4906 (1 May 1990). DOE 
Contract AC02-76CHO00016. 

The existence of a magnetic aftereffect (magnetic viscosity) in 
Ni/Cu multilayered alloys was established using a vibrating sample 
magnetometer at room temperature and at 86 K. It was shown that 
the effect is strongly dependent on the step field Hp (i.e., the value 
the field is reduced to after the magnetic moment has been aligned 
in high field) and exhibits a maximum relaxation rate for values of 
H> around the reverse coercive field —H.. Aftereftect behavior of 
this type has been observed in other materials, although most of- 
ten tor systems composed of superparamagnetic particles, where 
the relaxation freezes out at low temperatures. In contrast, the re- 
laxation in the CMA was shown to be enhanced at 86 K over its 
value at room temperature. New measurements over a wider tem- 
perature range show that the enhancement in this sample reaches 
a maximum near 120 K, but below that temperature the relaxation 
does freeze out. The temperature of maximum enhancement varies 
from sample to sample. 


34921 Magnetic and structural studies in Sm-Fe-Ti magnets. 
Wang, Y. (Department of Physics, Kansas State University, Man- 
hattan, Kansas 66596 (USA)); Hadjipanayis, G.C.; Kim, A.; Liu, 
N.C.; Selimyer, D.J. Journal of Applied Physics (USA), 67(9): 
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4954-4956 (1 May 1990). DOE Contract FG02-86ER45263 ;FG02- 
86ER45262. 

The effects of vanadium substitution on the magnetic properties 
of Sm-Fe-Ti-V melt-spun ribbons and the magnetic properties and 
microstructure of sintered Sm-Fe-Ti based magnets are reported. 
The highest coercivity, H-=10.65 kOe, was obtained in a heat- 
treated melt-spun SmgFe7s5.5Gao.5TigVg alloy. This is the highest 
value of the coercivities reported in alloys with the ThMn,2-type 
structure. Bulk magnets were prepared by the usual powder metal- 
lurgy technique. However, their highest coercivity (~2 kOe) was 
much less than that of the corresponding ribbons. The low coerciv- 
ity of sintered magnets has been attributed to their nonuniform 
microstructure. 


34922 = Interpretation of the magnetization mechanism in 
Tertenol-D using Barkhausen pulse-height analysis and irre- 
versible magnetostriction. Jiles, D.C. (Ames Laboratory, lowa 
State University, Ames, lowa 50011 (USA)); Hariharan, S. Journal 
of Applied Physics (USA), 67(9): 5013-5015 (1 May 1990). 

The ternary alloy Dyo.7Tbo3Fe;.9, known as Terfenol-D, is a 
highly magnetostrictive alloy with magnetostriction coefficients 
along the principal crystallographic directions of ,,;=1640x10-® 
and A499 <100(+30)x10-®. The bulk magnetostriction is depen- 
dent on the state of magnetization, M, on the original domain 
configuration, and on the texture of the material. This paper reports 
on Barkhausen measurements and magnetostriction. The pulse- 
height distribution of Barkhausen emissions revealed events 
occurring at a specific amplitude which were stress dependent. The 
magnetostriction results gave a saturation magnetostriction in ex- 
cess of 2000 ,1 strain. 


34923 Absolute evaluation of magnetic ordering in corre- 
lated felectron systems. Sheng, Q.G. (Department of Physics, 
West Virginia University, Morgantown, West Virginia 26506 (USA)); 
Cooper, B.R.; Wills, J.M.; Kioussis, N. Journal of Applied Physics 
(USA), 67(9): 5194-5196 (1 May 1990). 

For partially delocalized correlated f-electron systems, the key 
aspect of the electronic behavior is the hybridization of f electrons 
with the non-f#band electrons. This gives unusual properties includ- 
ing suppressed crystal-field splitting and highly anisotropic ordered 
magnetism. To improve the general understanding and to make the 
theory materially predictive, a technique is being developed to 
evaluate absolutely the parameters of the correlated electron 
model Hamiltonian, and then to use these to predict observed phe- 
nomenology including details of magnetic ordering such as 
magnetic structures and transitions between structures. The most 
difficult quantity to predict is the magnetic ordering temperature, 
among other reasons because it depends on the hybridization 
strength in a highly nonlinear way. Previously Wills and Cooper 
have reported on a technique involving a nonconventional elec- 
tronic structure calculation based on treating the f electron as a 
resonant state in a solid-state environment to evaluate the 
hybridization. As an independent check on the evaluation of hy- 
bridization, here a conventional tight binding parametrization 
scheme was used to evaluate the hybridization. These results are 
compared both with previous results and with experiment for the 
magnetic ordering temperature and crystal-field dressing of Ce 
compounds, and the situation introduced by the relative degrees of 
nonlinearity for the crystal-field and magnetic ordering response to 
the hybridization strength are commented on. 


34924 Pressure dependence of the electrical resistivity in 
the magnetic Kondo lattice systems CePtGe and CePt,. Rebel- 
sky, L. (Department of Physics, New York University, New York, 
New York 10003 (USA)); Reilly, K.; Horn, S.; Borges, H.; Thomp- 
son, J.D.; Caspary, R. Journal of Applied Physics (USA), 67(9): 
5206-5208 (1 May 1990). DOE Contract ACO2-76CH00016. 
Pressure-dependent electrical resistivity measurements on 
CePtGe and CePt,, which belong to the class of magnetically or- 
dering Kondo lattice systems, reveal that the antiferromagnetic 
transition temperature Ty, as determined from the position of the 
maximum of the derivative dp/dT, depends only weakly on the ap- 
plied external pressure. At higher temperatures the shape of the 
p(T) curve indicates the presence of crystal-field effects. Applica- 
tion of pressure does not affect the high-temperature behavior 
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significantly. In view of these results, which suggest a characteris- 
tic temperature smaller than Ty for these systems, we discuss a 
steep decrease of the resistivity at T~10 K in CePtGe and CePt, in 
terms of magnetic short-range order between local moments rather 
than in terms of formation of a coherent Kondo ground state. 


34925 The nature of the ground state of Ce systems: CeM, 
alloying studies of local moment to mixed valent transitions. 
Rahman, S. (Department of Physics, Temple University, Philadel- 
phia, PA (USA)— Materials Research Center, Temple University, 
Philadelphia, Pennsylvania 19122 (USA)); Timlin, J.; Crow, J.E.; 
Mihalisin, T.; Schlottmann, P. Journal of Applied Physics (USA), 
67(9): 5209-5211 (1 May 1990). 

The often quoted view that the nature of the ground state of Ce 
systems is determined by a single parameter, namely J;, the 
conduction-electron felectron coupling constant, is shown to be in- 
correct. In particular, the alloy series CeTl,—+CePb,—-CeSngz and 
CeTlz;-+Celn3—+CeSng show ground state phase diagrams that are 
qualitatively different. Moreover, both differ drastically from the 
ground-state phase diagram obtained for the CeTl;—+CeSng series 
which presumably spans the same range of J. The 
CeTlz3 +CePb3—CeSnz alloy series show local moment antiferro- 
magnetism (LMAF)—jitinerant heavy fermion antiferromagnetism 
(IHFAF)—mixed valent (MV) transitions. The other two series show 
only LMAF—MV transitions which differ significantly in their J,; de- 
pendence. In addition, the concentration dependence of the 
ground-state evolutions in these systems is such that theoretical 
models which hold that the ground state is determined by two pa- 
rameters, not one (namely the Rudermann-Kittel temperature 
Trxxy as well as J,;), also appear to be inadequate to explain 
these findings. Corroborative evidence from studies of the 
CePb3—Celng series will be presented. The possibility that substi- 
tutionally induced disorder plays an essential role in these systems, 
even though the alloying takes place on the non-Ce site, will be 
discussed. 


34926 Spin dynamics of amorphous Fego_,Ni,Zri9 (invited). 
Fernandez-Baca, J.A. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831-6393 (USA)); Rhyne, 
J.J.; Fish, G.E.; Hennion, M.; Hennion, B. Journal of Applied 
Physics (USA), 67(9): 5223-5228 (1 May 1990). DOE Contract 
AC05-840R21400. 

Amorphous Fego_,NixZri9 is a system that exhibits a relatively 
high degree of magnetic exchange frustration, which becomes 
stronger as the system approaches the composition of amorphous 
pure iron. Thus, while samples with moderate amounts of iron 
(x>5) are ferromagnetic, the samples with the highest concentra- 
tion of iron (x<1) behave like reentrant spin glasses. We have 
performed a detailed neutron scattering study of the spin-wave ex- 
citations in this system for x=1, 5, 10, 20. In all cases, well-defined 
spin-wave excitations were observed below a transition tempera- 
ture T, that decreased from 455 K (for x=20) to 250 K (for x=1). 
For x=5, 10, 20 the spin-wave stiffness coefficient follows the tem- 
perature dependence expected for a conventional ferromagnet but 
the spin-wave excitations broaden considerably at low tempera- 
tures. For x=1 the spin-wave stiffness coefficient softens at low 
temperatures and an elastic component of the scattering, associ- 
ated with the development of a spin-glass order parameter, 
appears below 7~0.28T-. A coexistence of propagating spin-wave 
excitations and spin freezing phenomena is observed below this 
temperature down to T=0.097-. These results are discussed in 
terms of the relevant current theories. 


34927 Magnetic excitations in thulium metal. Fernandez- 
Baca, J.A. (Solid State Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37831-6393 (USA)); Nicklow, R.M.; Rhyne, 
J.J. Journal of Applied Physics (USA), 67(9): 5283-5285 (1 May 
1990). DOE Contract ACO5-840R21400. 

We have performed inelastic neutron scattering measurements 
on a single-crystal specimen of Tm at wave vectors x=(1, 1,¢) and 
(0,0,2+¢) (¢=0,...,1). Most of the measurements have been made 
at T=5 K, where Tm exhibits a seven-layer ferrimagnetic-antiphase- 
domain structure (four moments up, parallel to the c axis, followed 
by three moments down). At this temperature the excitation spectra 
consist of three peaks. The two lower energy excitations have 
been identified as originating from magnetovibrational scattering 
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from the TA phonon, while the higher energy excitation is magnetic 
and exhibits only a weak dispersion (between 8.3 and 9.6 meV). At 
T=50 K, a temperature at which the system exhibits a c-axis sinu- 
soidally modulated structure, the magnetic mode shows significant 
softening and broadening. The magnetovibrational scattering van- 
ishes above the Neel temperature (7,=58.5 K) while the magnetic 
mode persists at least up to 7=70 K. These results suggest that 
the Hamiltonian in this system is dominated by the crystal-field- 
anisotropy energy and that the exchange interaction is relatively 
weak. 


34928 = Identification of the Mn structure in Mn/Ag(001) 
superlattices. Idzerda, Y.U. (Naval Research Laboratory, Wash- 
ington, D.C. 20375 (USA)); Jonker, B.T.; Elam, W.T.; Prinz, G.A. 
Journal of Applied Physics (USA), 67(9): 5385-5387 (1 May 1990). 

We have examined the structure of Mn in coherent ultrathin-film 
(Mrv/Ag) superlattices by application of conversion-electron ex- 
tended x-ray absorption fine structure (CEEXAFS), which is a 
near-surface variant of extended x-ray absorption fine structure 
(EXAFS). The superlattices were grown by molecular beam epitaxy 
with 20 to 100 periods, the periods consisting of 1, 2, 3, 5, and 14 
monolayers (ML's) of Mn and 10-15 ML’s of Ag. Exploiting the 
single-crystal nature of the samples and the polarization properties 
of synchrotron radiation, we have found that the Mn structure for 
superlattices with 3 ML Mn layers, corresponding to one complete 
unit cell, is nearly fec with a c/a ratio of 1.4+0.1 (for fec, c/a=./2). 
For a superlattice with 5 ML Mn layers, corresponding to two com- 
plete unit cells, the out-of-plane spacing is decreased to give a 
body-centered-tetragonal structure with a c/a ratio of 1.13+0.06. 
No measurable change occurs in the Mn structure as the Mn layer 
thickness increases further to 14 ML’s. Above 14 ML’s, the Mn film 
cannot maintain the single-crystal phase and loses long-range or- 
der. A detailed analysis of the CEEXAFS data shows a continuous 
increase of the disorder within the films. 


34929 Longitudinal spin fluctuations in nickel. Boeni, P. 
(Paul Scherrer Institut, 5232 Villigen PSI, Switzerland (CH)); Mar- 
tinez, J.L.; Tranquada, J.M. Journal of Applied Physics (USA), 
67(9): 5436-5438 (1 May 1990). DOE Contract AC02-76CH00016. 

The longitudinal and transverse spin fluctuations in Ni have been 
measured below 7, by means of polarized neutron scattering in 
the momentum range 0.06<q<0.18 A-'. In transverse scans 
spin-wave peaks at E,=Dq* appear as expected from early mea- 
surements performed with unpolarized neutrons. The longitudinal 
magnetic scattering x,(q,E), on the other hand, is quasielastic 
without any signature of inelastic peaks near Eg. The q and T de- 
pendencies of x,(g,&) resemble the paramagnetic scattering above 
Tc, i.e., the linewidth is roughly proportional to q*-> and the inte- 
grated intensity (gq) is proportional to (q*+«*2)—". 


34930 Magnetic and electronic properties of Au/Fe superlat- 
tices and interfaces. MacLaren, J.M. (Theoretical Division, Los 
Alamos National Laboratory, Los Alamos, New Mexico 87545 
(USA)); McHenry, M.E.; Crampin, S.; Eberhart, M.E. Journal of Ap- 
plied Physics (USA), 67(9): 5406-5408 (1 May 1990). 

The electronic and magnetic structure of Au,Fe(100) super- 
lattices and interfaces are investigated with the layer 
Korringa—Kohn—Rostoker technique. Enhanced magnetism, over 
that of bulk bec Fe, is observed on the Fe layer in all geometries 
studies. In the supercell geometry the magnetic moment decreases 
as the number of mediating Au layers is increased, reaching the 
same asymptotic value as obtained in the interface calculation. 
These results can be understood in terms of very weak Fe-Au cou- 
pling in these systems. The Fe minority-hole states are mainly d 
states with character orthogonal to the Fe plane, suggesting a ten- 
dency for out-of-plane (perpendicular) magnetic anisotropy. 


34931 Structure of liquid equiatomic KSn and CsSn. Reijers, 
H.T.J. (Argonne National Laboratory, 9700 South Cass Avenue, Ar- 
gonne, Illinois 60439-4843 (USA)); Saboungi, M.; Price, D.L.; van 
der Lugt, W. Physical Review, B: Condensed Matter (USA), 41(9): 
5661-5666 (15 Mar 1990). DOE Contract W-31109-ENG-38. 

The structure factors of liquid equiatomic KSn and CsSn alloys 
have been determined by neutron diffraction. A distinct peak at 
about 1 A-", the first sharp diffraction peak (FSDP), occurs in all 
measured structure factors. The temperature dependence of the 





structure has been studied for KSn: apart from the FSDP, whose 
position shifts toward smaller wave vector and magnitude de- 
creases with increasing temperature, the structure factor remains 
essentially unaltered. The radial distribution function clearly shows 
three maxima in the first coordination shell. The simultaneous pres- 
ence of the FSDP and several maxima in the first coordination 
shell are indications of formation of polyatomic species in the liq- 
uid. Application of two simple structural models, taking into account 
the presence of structural units, yields reasonable agreement with 
the measured structure factors. 


34932 Magnetic and structural properties of high-coercivity 
Pr2Fe,,B:Pr cosputtered films. Aylesworth, K.D. (Behlen Labora- 
tory of Physics, University of Nebraska, Lincoln, NE (USA)— 
Center for Materials Research and Analysis, University of Ne- 
braska, Lincoln, Nebraska 68588-0111 (USA)); Selimyer, D.J.; 
Hadjipanayis, G.C. Journal of Applied Physics (USA), 67(9): 5725- 
5727 (1 May 1990). DOE Contract FG02-86ER45262. 

The results of structural and magnetic measurements on a series 
of films produced by cosputtering Pr2;Fe72B7 and Pr are reported. 
The materials were deposited serially, 10-200 A at a time, onto 
700 °C Ta substrates attached to a computer-controlled stepping 


motor. The structure of the resulting films was examined by large- _ 


and small-angle x-ray diffraction, scanning electron microscopy, 
and by microprobe analysis. Magnetic measurements were made 
at temperatures from 4.2 to 300 K, in fields up to 80 kOe in a vi- 
brating sample magnetometer. The films appear to consist of 1-ym 
grains of Pr2Fe,4B with their c axes oriented perpendicular to the 
film plane, surrounded by a Pr-rich phase. The maximum room- 
temperature coercivity discovered so far is almost 20 kOe, which is 
close to the values reported for bulk Pr2Fe,4B magnets. 


34933 Two-dimensional magnetic phase transition of ultra- 
thin iron films on Pd(100). Liu, C. (Materials Science Division, 
Argonne National Laboratory, Argonne, Illinois 60439 (USA)); 
Bader, S.D. Journal of Applied Physics (USA), 67(9): 5758-5760 
(1 May 1990). DOE Contract W-31109-ENG-38. 

Epitaxial Fe films grown on Pd(100) are used to study monolayer 
magnetism, critical behavior, and surface magnetic anisotropy, by 
means of in situ surface magneto-optical Kerr-effect measurements. 
Auxiliary LEED-Auger observations in 10-'' Torr vacuum are used 
to characterize the (1x1) epitaxy and the layer-by-layer film-growth 
mode. Ferromagnetic hysteresis loops were detected for all Fe 
thicknesses from 0.6—4 monolayers (ML) with the T¢- monotonically 
increasing with thickness, independent of the easy-axis orientation. 
The easy axis is perpendicular to the film plane below a critical 
thickness of 2.5 ML for 100-K film growth, and reorients in-plane 
above this thickness, and for all thicknesses for films grown at 300 
K. The temperature dependence of the magnetization was obtained 
from the height of the Kerr loops in the remanent state and used to 
extract an effective magnetization exponent 6 for different film 
thicknesses and spin orientations. A value of 6=0.127+0.004 is re- 
ported for a 1.2-ML Fe film with perpendicular spin orientation from 
a log-log plot for T>0.9T¢, in agreement with the value of the the- 
oretical two-dimensional Ising critical exponent 6-=1/8=0.125. 


34934 NMR evidence of metal-support interaction in syngas 
conversion catalyst Co-TiO2. Murty, A.N. (Department of Physics, 
Grambling State University, Grambling, Louisiana 71245 (USA)); 
Seamster, M.; Thorpe, A.N.; Obermyer, R.T.; Rao, V.U.S. Journal 
of Applied Physics (USA), 67(9): 5847-5849 (1 May 1990). 

To examine the relation between catalytic and magnetic proper- 
ties, the zero-fiekd NMR spectra and hysteresis loops of cobalt 
supported on silica, alumina, magnesia, titania, and ZSM-5 with 
and without the promoter thoria were investigated. Cobalt was 
incorporated on the support by simple physical admixture of precip- 
itated cobalt and support, and by aqueous impregnation technique. 
Our studies indicate that the particle sizes are consistently lower in 
the presence of thoria. Of all the catalysts examined, the Co/Thv 
TiO, catalyst exhibits a high saturation magnetization value—about 
20% higher than pure cobalt. In addition, the NMR spectrum of the 
aqueous impregnation Co/TiO2 catalyst is distinctly different from 
the rest. All the NMR lines are shifted to a higher frequency by 
about 4 MHz. These two features—enhancement of the magnetic 
moment of cobalt atoms and increases in the hyperfine field at the 
Co nucleus—clearly indicate that there occurs strong metal-support 
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interaction between cobalt and titania support. The higher hydro- 
carbon yields observed by the earlier investigators with Co/TiO2 
catalysts might be related to this phenomenon. 


34935 Properties of rapidly quenched Ti(Ni,Fe)Si alloys. 
Christie, |.A. (Department of Physics, Dalhousie University, Halifax, 
Nova Scotia B3H 3J5 (Canada)); Dunlap, R.A.; McHenry, M.E. 
Journal of Applied Physics (USA), 67(9): 5885-5887 (1 May 1990). 

Alloys of the series TisgNiog_,FexSijg (x=0,....20) can be 
prepared either in the amorphous phase or as single phase qua- 
sicrystals by rapid solidification. Here electrical resistivity and 
magnetic susceptibility measurements are reported. All amorphous 
alloys and quasicrystalline samples with x>10 reveal Curie-like 
magnetic susceptibility and electrical resistivity dominated by struc- 
tural scattering. The quasicrystalline samples with x<10. 
demonstrate nonCurie susceptibility and a minimum in (7) where 
Tmin Varies inversely with Fe content. 


34936 Effects of Fe on the ferromagnetic properties of AF 
Mn-based quasicrystals. Srinivas, V. (Department of Physics, 
Dalhousie University, Halifax B3H 3J5 (Canada)); Dunlap, R.A.; 
McHenry, M.E.; O’Handley, R.C. Journal of Applied Physics (USA), 
67(9): 5879-5881 (1 May 1990). 

Magnetization and Moessbauer-effect studies of ferromagnetic 
Al-Mn-Si and Al-Mn-Cu-Ge quasicrystals are presented. All alloys 
show paramagnetic or spin-glass behavior in addition to ferromag- 
netism at low temperatures. The effects of Fe substitution on the 
magnetic properties were investigated. Possible models for ferro- 
magnetic order in quasicrystals are discussed. 


34937 Microscopic structure of the plasma resonance in 
charged potassium microclusters. Yannouleas, C. (Joint Institute 
for Heavy-lon Research, Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831 (USA)— Istituto Nazionale di Fisica Nu- 
cleare, Sezione di Milano, via Celoria 16, |-20133 Milano, Italy 
(IT)); Pacheco, J.M. Physical Review, B: Condensed Matter (USA), 
41(9): 6088-6091 (15 Mar 1990). 

The dipole strength function of Kg*, Ko;*, and Kzo** charged mi- 
croclusters is calculated within the framework of the random-phase 
approximation. Contrary to the case of neutral clusters, essentially 
no Landau damping is found in the systems under study here, the 
spectrum being dominated by a single peak carrying most of the 
oscillator strength. The coupling of the plasmon to thermal fluctua- 
tions of the surface can account for about 60% of the observed 
spreading width. 


34938 Lattice vibrations in LagCuO,. Mostoller, M. (Solid 
State Division, Oak Ridge National Laboratory, Oak Ridge, Ten- 
nessee 37830 (USA)); Zhang, J.; Rao, A.M.; Eklund, P.C. Physical 
Review, B: Condensed Matter (USA), 41(10): 6488-6499 (1 Apr 
1990). DOE Contract AC05-840R21400. 

The measured phonon frequencies in stoichiometric Lap,CuO, 
have been critically examined and fitted with a simple shell model. 
The calculated results exhibit the soft mode that drives the 
tetragonal-to-orthorhombic structural phase transition, and provide 
some insight into the interatomic forces in this high-7- material. 


34939 Magnetic properties of icosahedral Al-Cr-Mn-Ge al- 
loys. McHenry, M.E. (Materials Science and Technology Division, 
Los Alamos National Laboratory, Los Alamos, New Mexico 87545 
(USA}— Department of Metallurgical Engineering Materials Sci- 
ence, Carnegie Mellon University, Pittsburgh, Pennsylvania 15213 
(USA)); Dunl Physical Review, B: Condensed Matter (USA), 
41(10): 6933-6938 (1 Apr 1990). 

Alloys in the series AlgsCrap_,xMnxGei5 (0<x<20) have been 
produced by melt spinning. These rapidly solidified alloys have 
been found to be single phase and of the icosahedral structure. 
Magnetic-susceptibility measurements reveal a moment of 0.45, 
for Cr in the AlgsCrapGey5 alloy. This is the first observation of a 
local moment on Cr in a quasicrystal. In the AlgsMno9Ge,5 alloy a 
moment of 2.1045 for Mn is observed, which is the largest 
moment observed in Al-Mn-metalloid quasicrystal alloys. The com- 
positional dependence of the magnetic moment is consistent with 
at least two classes of magnetic sites. Spin-glass behavior is ob- 
served below 8 K in the AlgsMn29Ge;s5 alloy. Measurements of the 
time dependence of the magnetization, in a field of 1 T, and from 
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the zero-field-cooled state have been made for the AlgsMn2oGei5 
alloy, revealing logarithmic relaxation. Analysis of this data using a 
first-order rate equation and a distribution of energy barriers re- 
veals an average energy barrier of 6.8 meV. 


34940 Electronic structure of Cu;sAu, disordered alloy. 
Arola, E. (Department of Physics, Tampere University of Technol- 
ogy, SF-33101 Tampere 10, Finland (Fl)); Rao, R.S.; Salokatve, A.; 
Bansil, A. Physical Review, B: Condensed Matter (USA), 41(11): 
7361-7369 (15 Apr 1990). 

We present angle-resolved uv photoemission (normal emission) 
measurements from the (100) and (111) surfaces of Cu7sAuos 
alloy single crystals, together with fully relativistic as well as nonrel- 
ativistic Korringa-Kohn-Rostoker coherent-potential-approximation 
calculations of complex energy bands and densities of states. A 
good overall accord is found between the measurements and theo- 
retical predictions with regard to the shifts and smearings of 
various bulk states in the alloy. The characteristic effects of alloy- 
ing Au on the electronic structure of Cu are identified; the principal 
Au-induced feature is 2.5 eV wide, and appears 3 eV below the 
Cu-derived d band in the alloy; this feature is split into two distinct 
peaks, approximately 1.4 eV apart, due to relativistic spin-orbit in- 
teraction. The (111) Shockley surface state is observed to shift by 
80 meV towards the Fermi energy in the alloy, and to suffer an in- 
creased broadening (full width at half maximum) of 140 meV 
compared with Cu. 


34941 Surface-controlled deuterium-palladium interactions. 
Wampler, W.R. (Sandia National Laboratories, Albuquerque, New 
Mexico 87185-5800 (USA)); Richards, P.M. Physical Review, B: 
Condensed Matter (USA), 41(11): 7483-7490 (15 Apr 1990). 
Measurements were made of the uptake of deuterium (D) into 
traps within the bulk of palladium, and the release of D back to the 
gas phase. The study was done with bare metal surfaces under 
UHV conditions using a novel method based on ion-beam analysis. 
The D uptake rate was proportional to gas pressure and about a 
factor of 3 less than the rate of impingement onto the surface from 
the gas. The release of D was limited by molecular recombination 
at the surface. A model for surface-limited release of D is pre- 
sented which shows how the difference in energy between D in 
traps and recombination sites is a critical parameter in determining 
the time dependence of the D release. The observed kinetics of 
the D release from Pd lead to the conclusion that D in recombina- 
tion sites is less strongly bound than D in traps which in turn is 
less strongly bound than D in the low-coverage surface chemisorp- 
tion sites. Molecular recombination must therefore occur from sites 
with weaker binding, while the low-coverage chemisorption sites 
with stronger binding are nearly fully occupied, but do not con- 
tribute significantly to the release because of the strong binding. 


34942 Structure determination of Cu(100)-p(2x2)-S using x- 
ray diffraction. Viieg, E. (AT&T Bell Laboratories, Murray Hill, New 
Jersey 07974 (USA)); Robinson, |.K.; McGrath, R. Physical Re- 
view, B: Condensed Matter (USA), 41(11): 7896-7898 (15 Apr 
1990). DOE Contract AC02-76CH00016. 

The role of substrate reconstruction in the Cu(100)-(2x2)-S sys- 
tem has been investigated using x-ray diffraction. It is found that 
the first-layer Cu atoms are laterally displaced away from the S 
atoms by 0.03+0.01 A. This result resolves a recent controversy 
between a low-energy electron-diffraction study and an angle- 
resolved-photoemission extended-fine-structure analysis in favor of 
the electron-diffraction result. 


34943 Experimental band structure of potassium as mea- 
sured by angle-resolved photoemission. Itchkawitz, B.S. 
(Department of Physics, University of Pennsylvania, Philadelphia, 
Pennsylvania 19104-6396 (USA)); Lyo, |.; Plummer, E.W. Physical 
Review, B: Condensed Matter (USA), 41(12): 8075-8084 (15 Apr 
1990). 

The bulk band structure of potassium along the [110] direction 
was measured using angle-resolved photoemission from an epitax- 
ial potassium film several thousand angstroms thick grown on a 
Ni(100) substrate. We find the occupied bandwidth to be 
1.60+0.05 eV, which is narrower than the free-electron bandwidth 
of 2.12 eV and agrees with recent calculations of the quasiparticle 
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self-energy. A narrow peak near the Fermi level which did not dis- 
perse with photon energy was observed for photon energies which, 
according to the nearly-free-electron model, should yield no direct 
transitions. A comparison of the binding energy and intensity of the 
anomalous peak as functions of photon energy is made to the cal- 
culations of Shung and Mahan [Phys. Rev. B 38, 3856 (1988)]. 
The discrepancies found are discussed in terms of an enhanced 
surface photoeffect in the photon energy range 20<Aw<30 eV. For 
low photon energies, a bulk peak was also observed due to a sur- 
face umklapp process with an intensity comparable to the standard 
bulk (110) peak. The possible contributions to this strong surface 
umklapp process from a shear instability at the first few (110) 
atomic planes is discussed. 


34944 Anomalous broadening of angle-resolved photoemis- 
sion linewidths on W(011). Dhar, S. (Department of Physics, 
University of Oregon, Eugene, Oregon 97403-1274 (USA)); Kevan, 
S.D. Physical Review, B: Condensed Matter (USA), 41(12): 8516- 
8518 (15 Apr 1990). 

We present angle-resolved photoemission results from the 
surface-localized states near the Fermi level on W(011). The ob- 
served energy and momentum linewidths are anomalously broad 
compared with the predictions of theories based purely upon life- 
time broadening of the final-state photohole and photoelectron. We 
hypothesize that the widths result from creation of phonons during 
the photoexcitation process. The relevance of these results to fu- 
ture photoemission experiments will be discussed. 


34945 Weld arc simulator. Burr, M.J. To U.S. Dept. of Energy, 
Washington, DC. USA Patent 4897521/A/. 30 Jan 1990. Filed date 
1 Mar 1989. USA Patent Application 7-317,494. Int. Cl. B23K 9/10. 


This patent describes an arc voltage simulator for an arc welder 
which permits the welder response to a variation in arc voltage to 
be standardized. The simulator uses a linear potentiometer con- 
nected to the electrode to provide a simulated arc voltage at the 
electrode that changes as a function of electrode position. 
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Refer also to citation(s) 34308, 34597, 34598, 34602, 34609, 
34613, 34773, 34863, 34886, 34888, 34889, 34893, 34934, 35058, 
35062, 35202, 35206, 35314, 35369, 35370, 35371, 36447, 36474, 
36478, 36479, 36483, 36507, 36511, 36585, 36625 


34946 (AD-A—217723/6/XAB) Performance of Y-TZP (yttria- 
tetragonal zirconia polycrystal) materials between 800 and 
1200 C. Final report. Swab, J.J. Army Materials Research 
Agency, Watertown, MA (USA). Materials Technology Lab. Jan 
1990. 16p. (MTL-TR—90-3). Available from NTIS, PC A03/MF A01. 

The performance of seven yttria-tetragonal zirconia polycrystal 
materials in the 800 to 1200 C temperature range was examined 
using stepped-temperature stress-rupture tests. The strength in this 
temperature range was significantly lower than the room- 
temperature strength. This is due to a decrease in the chemical 
driving force for the tetragonal-to-monoclinic transformation. As a 
result, these materials are not suitable for high-temperature struc- 
tural applications. At these temperatures the strength is controlled 
by microstructural parameters such as grain size, grain-size distri- 
bution, and porosity. 


34947 (AD-A—-217854/9/XAB) Experimental investigation of 
the thermal conductivity of porous adsorbents. Master's the- 
sis. Secary, J.J. Air Force Inst. of Tech., Wright-Patterson AFB, 
OH (USA). 1989. 64p. (AFIT/CI/CIA-89-101). Available from NTIS, 
PC A04/MF A01. 

The thermal conductivities of Praseodymium-Cerium-Oxide 
(PCO) and Saran Carbon have been experimentally investigated 
using a steady-state heat transfer technique. The investigated sub- 
stances are used as adsorbents in adsorption compressors being 
developed for spaceborne refrigeration applications. The objectives 
of the investigation were to determine the thermal conductivities 
and establish their temperature dependency. Data were collected 
for the PCO over a temperature range of 300 C to 600 C, and O 
(zero) C to 200 C for the Saran Carbon. The thermal conductivities 





were found to have a strong temperature dependency. In particu- 
lar, the results for the PCO showed a temperature dependency 
indicative of some thermal radiation effects. 


34948 (AD-A-217953/9/XAB) Electronic properties of high- 
temperature superconductors. Doctoral thesis. Richert, B.A. Air 
Force Inst. of Tech., Wright-Patterson AFB, OH (USA). Aug 1989. 
1983p. (AFIT/CI/CIA—89-099). Available from NTIS, PC AO09/MF A02. 
We have developed a semiempirical tight-binding model 
for the electronic energy bands, the local and __ total 
densities of states, and the atomic valences in the high- 
temperature superconductors La(1.85)Sr(0.15)CuO4, YBaCu307, 
Bi2Sr2Cu06, Bi2CaSr2Cu208, TIi2Ba2Cu06, Ti2CaBa2Cu208, 
Tl2Ca2Ba2Cu3010, TiCa3Ba2Cu4011, BaPb(0.75)Bi(0.25)03, and 
Ba(0.6)K(0.4)BiO3. Calculations of the changes in electronic prop- 
erties associated with atomic substitutions in YBa2Cu307, 
Bi2CaSr2Cu208, and Ti2CaBa2Cu208 give results in agreement 
with expected chemical trends and consistent with observed 
changes in the superconducting properties. For example, substitu- 
tion of Lead for Bismuth in BiMCaSr2Cu208 increases the 
concentration of hole carriers within the CuO2 planes. Similarly, 
doping with Mercury or Pb in TIMCaBa2Cu208 also affects the 
carrier concentration, with Hg creating holes and Pb destroying 
them. Oxygen vacancies in both La(1.85)Sr(0.15)CuO(4-y) and 
YBa2Cu30(7-y) act as electron donors. This is consistent with the 
observations that oxygen vacancies degrade the superconductivity 
and metallic conductivity in these materials. Lanthanum vacancies 
in La2-xCuO4 donate holes, giving the same electronic effect as 
doping with divalent metal atoms or excess oxygen initially stoi- 
chiometric La2CuO4. We propose a specific excitonic mechanism 
for high-temperature superconductivity, which requires insulating 
metal-oxide layers adjacent to the superconducting planes. 


34949 (AD-A-218132/9/XAB) Laser and electrochemical 
studies of metallization in electronic devices. Interim scientific 
report, 1 September 1987-31 August 1988. Zahavi, J.; Rotel, M.; 
Dobbs, B. Technion-israel Inst. of Tech., Haifa (israel). Inst. of Met- 
als. 15 Nov 1988. 81p. Available from NTIS, PC AO5S/MF A01. 

In the current study a major effort was conducted in finding 
suitable methods of metallization of superconductor Yttrium- 
Barium-Copper-Oxide base ceramic material to form low ohmic 
contact resistance without annealing and masking procedure. The 
authors introduced the procedure of laser induced metallization 
from plating solution on immersed substrate without the need of 
external power and masking procedure. The feasibility of laser 
induced high speed, high selective metal (gold) deposit from non- 
aqueous gold plating solution on superconductive ceramic material 
was shown. Patterned metallization of gold deposit show low resis- 
tance ohmic contact with decreases with decrease of temperature. 


34950 (AD-A-218330/9/XAB) Processing, fabrication, char- 
acterization, and device demonstration of high-temperature 
superconducting ceramics. Annual technical report, 1 October 
1988-30 November 1989 (Final). Luhman, T.S. Boeing Aerospace 
Co., Seattle, WA (USA). Jan 1990. 185p. Available from NTIS, PC 
AO9/MF A01. 

Success with organometallics, citrates, and sintered powder 
compacts has resulted in two approaches for further development 
of strain tolerant conductors. They are, thin fibers and tapes, and 
bulk monoliths. A thorough understanding of the phase relation- 
ships in high temperature superconductors, including those phase 
relationships exhibited by the oxygen sublattice has been devel- 
oped. This has allowed approaches for addressing the weak-link 
problem. Processes are being developed to reduce the grain size 
of fibers, tapes and monoliths. This approach offers the potential to 
deliver strong, fine-grained material and, with the correct alteration 
of grain boundaries, the elimination of poor electrical conduction 
across the weak-links. Other facets of this approach include at- 
tempts to texture the fine grains, produce adequate porosity to 
ensure good oxygenation, and the possible incorporation of silver 
for matrix strengthening. Work was pursued for producing candi- 
date material for devices based on controlling high temperature 
peritectic reactions, for example seeding of fibers and tapes with 
yttrium oxide. The goal of this program is to develop material pro- 
cesses for new high temperature superconducting ceramics and to 
demonstrate these processes in a high current device. 
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34951 (AD-A-218347/3/XAB) High-temperature ceramic su- 
perconductors. Report for 1 October-31 December 1989. 
General Atomics, San Diego, CA (USA). 10 Jan 1990. 46p. Avail- 
able from NTIS, PC A03/MF A01. 

The principal objectives of this program are (1) to demonstrate 
fabrication of high-temperature ceramic superconductors that can 
operate at or above 90 Kelvin with appropriate current density, 
(Jc), in forms useful for application in resonant cavities, magnets, 
motors, sensors, computers, and other devices; and (2) to fabricate 
and demonstrate selected components made of these materials, in- 
cluding microwave cavities and magnetic shields. 


34952 (AD-A-218452/1/XAB) Center for surface radiation- 
damage studies. Final report, 1 October 1986-30 September 
1989. Marks, L.D. Northwestern Univ., Evanston, IL (USA). Dept. 
of Materials Science and Engineering. Oct 1989. 9p. Available from 
NTIS, PC A02/MF A01. 

Identifying the surface damage process, we studied two systems 
in some depth, TiO2 and NiO. In TiO2 there is a phase transition to 
TiO which spreads from the surface and is driven by oxygen des- 
orption. This work provided the first indications that diffusion was 
the rate limiting step. In NiO there is no DIET, but knockon dam- 
age at higher voltages and two electron beam stimulated reaction 
one of which abstracts nickel and another reduction by carbon con- 
taminants. 


34953 (AD-A-218516/3/KAB) Microcracking and toughness 
of ceramic-fiber/ceramic-matrix composites under high tem- 
perature. Final report, 1 August 1987-30 September 1989. 
Delale, F.; Liaw, B.M. City Coll., New York, NY (USA). Dept. of 
Mechanical Engineering. 1 Dec 1989. 90p. (CUNY-RF—447239). 
Available from NTIS, PC AO5/MF A01. 

This report contains the results of the research project entitled: 
Microcracking and Toughness of Ceramic-Fiber/Ceramic-Matrix 
Composites Under High Temperature. Microcracking mechanisms 
and toughness of Nicalon (Silicon carbide)/Silicon carbide 
composite at elevated temperature are studied analytically and ex- 
perimentally. First the fiber distribution patterns in the ceramic 
composite are determined by observing the specimens under opti- 
cal and scanning electron microscopes. Thus the effect of fibers 
and fiber interactions on the microcrack propagation are investi- 
gated analytically through the single-fiber, the two-fiber, and the 
ring models. Monolithic SiC specimens are tested under varying 
temperature to determine the effect of temperature on the tough- 
ness of the matrix material. The Nicalon/SiC composite specimens 
are then tested at various temperatures. The combined effect of 
temperature and fibers on the toughness of the matrix is expressed 
by introducing the concept of apparent fracture toughness. The ex- 
perimental results indicate that for the Nicalon/SiC composite the 
apparent fracture toughness decreases with local volume fraction 
of fibers Volume fraction and temperature. 


34954 (AD-A—218850/6/XAB) Near-band gap optical behav- 
ior of sputter deposited alpha- and alpha + beta-ZrO> films. 
Kwok, C.K.; Aita, C.R. Wisconsin Univ., Milwaukee, WI (USA). 15 
Sep 1989. 4p. Available from NTIS, PC A01/MF A01. 

Pub. in Jnl. of Applied Physics, Vol. 66, No. 6, 2756-2758(15 
Sep 1989). 

The functional dependence of the optical absorption coefficient 
on photon energy in the 4.9-6.5 eV range was determined for alpha 
and alpha + beta-ZrO2 films grown by reactive sputter deposition 
on fused silica. Two allowed direct interband transitions in alpha- 
ZrOz were identified, with energies equal to 5.20 and 5.79 eV. 
Modification of these transitions in alpha + beta-ZrOz is reported. 


34955 (AD-A-218945/4/XAB) Stability projections for high- 
temperature superconductors. Final report, June 1987-August 
1988. Wipf, S.L.; Laquer, H.L.; Edesbuty, F.J.; Hassenzahl, W.V. 
Cryopower Associates, Los Alamos, NM (USA). Mar 1990. 24p. 
(CPI-TR-88-01B). Available from NTIS, PC A03/MF A01. 

The stability of the new high temperature superconducting oxides 
has been analyzed using the methodology developed over the last 
25 years for conventional Type Il superconductors. The results are 
presented in graphical form for the temperature range from 4 to 
100 K. For a 90 K superconductor the first flux jump field peaks 
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above 7T at 60 K. The adiabatic stability limit increases dramati- 
cally. THe linear dimension of the minimum propagating zone 
increases by a factor of 3 to 5, and the quench propagation 
velocity drops by 4 orders of magnitude. The high temperature su- 
perconducting materials will, therefore, have much higher stability 
than conventional Type || superconductors; their high flux jump 
fiekis make ultra-fine multi-filamentary conductors unnecessary, 
and improve the outlook for tape conductors; the energy to create 
@ propagating zone is increased; but methods of coil protection will 
have to be modified. (rrh) 


34956 (AECL-9728) Non-destructive evaluation of 
infiltration-toughened ceramics. Sullivan, J.D.; Root, J.H.; Saw- 
icka, B.D.; Glass, S.J. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. Nov 1988. 33p. Order 
Number DE90629716. Available from NTIS (US Sales Only), PC 
A03/MF A01; OSTI; INIS. 

A set of zirconia pellets was subjected to surface toughening by 
the inclusion of alumina particles into the zirconia matrix before 
firing. The alumina particles were formed in the matrix by an infil- 
tration process. Non-destructive tests were carried out to measure 
the density profile, the alumina distribution and the residual strains 
in the matrix. The density profile was measured by computed to- 
mography, the inclusion distribution and residual strains by neutron 
diffraction. The density profile showed higher densities along the 
walls and at the ends of the pellets. This is consistent with the 
single-ended pressing procedure used as part of the fabrication 
process for the compression and axial tension. Tangential com- 
pression tends to improve the surface toughness. Residual strains, 
found in the cores of both infiltrated and control pellets, were at- 
tributed to the initial single-ended axial pressing of the zirconia 
powder that formed the matrix. 


34957 (CISE-4803) Laser-driven synthesis of SiC ceramic 
powders. Curcio, F.; Ghiglione, G.; Musci, M.; Nannetti, C. Centro 
Informazioni Studi Esperienze (CISE), Milan (italy). 1989. 10p. 
(CONF-8806347—-1: 1. international conference on new laser tech- 
nologies and applications, Olympia (Greece), 19-23 Jun 1988). 
Order Number DE90795466. Available from NTIS (US Sales Only), 
PC AO2/MF A01. 

Paper presented at international conference on new laser tech- 
nologies and applications (Olympia, 19-23 Jun 1988). 

Ultrafine silicon carbide ceramic powders were produced by irra- 
diating silane and acethylene mixtures with a CW carbon dioxide 
laser. The process and powder characteristics were studied against 
the most important experimental parameters. Sintering tests were 
done in order to evaluate the performance of the laser produced 
powders: densifications up to 99% of the theoretical value were 
achieved and metallographic analyses evidenced the superior qual- 
ity of the best obtained specimens. 


34958 (CONF-870422-13) Microstrains in thermal barrier 
coatings. Watkins, T.R.; Ryba, E.; Green, D.J. Pennsylvania State 
Univ., University Park, PA (USA). Dept. of Materials Science and 
Engineering. [1987]. 31p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FG02-86ER45252. From 89. annual meeting 
of the American Ceramic Society; Pittsburgh, PA (USA); 26-30 Apr 
1987. Order Number DE90011535. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Due to the plasma-spray deposition, microstrains and small “par- 
ticle sizes” are introduced into 20 wt % yttria-stabilized zirconia 
thermal barrier coatings (TBC). The coatings were plasma-sprayed 
at gun powers of 20.9 kW and 14.2 kW, and SEM studies indi- 
cated that the microstructures were essentially the same. The top 
surface of the coatings was characterized by “splat” shapes and 
melted appearance with extensive cracking. The fracture surface of 
the coatings showed extensive cracking and pores in between the 
splats. Preliminary TEM studies on the coatings revealed equiaxed 
grain shapes with sizes in the range of 0.1-0.3 um. From the 
broadening of the x-ray diffraction peaks of the coatings, the mi- 
crostrains or root mean square strains and average coherence 
lengths (commonly referred to as “particle sizes”) were calculated 
using a computerized Warren-Arerbach technique. 


34959 (CONF-900466-48) Superconductivity in nonsym- 
metric epitaxial YBa,Cu,0,7_;-PrBa2Cu3;07_; superlattices 
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grown by pulsed laser ablation. Lowndes, D.H.; Norton, D.P.; 
Budai, J.D.; Pennycook, S.J.; Christen, D.K.; Sales, B.C.; Feenstra, 
R. Oak Ridge National Lab., TN (USA). Apr 1990. 7p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From Spring meeting of the Materials Research Society; San Fran- 
cisco, CA (USA); 16-21 Apr 1990. Order Number DE90011637. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Pulsed KrF (248 nm) excimer laser ablation has been used to 
grow nonsymmetric epitaxial YBCO/PrBCO superlattices containing 
1-, 2-, 3-, 4-, and 8-unit-cell-thick YBCO layers, separated by N- 
cell-thick insulating PrBCO layers (N = 1 — 16). The 1 x N and 2 
x N structures exhibit a rapid initial decrease of Teo with increas- 
ing PrBCO layer thickness, followed by saturation of Teo at a 
nonzero value, as the YBCO layer’s separation is increased fur- 
ther. The limiting T.. values for 1-, 2-, 3-, 4-, and 8-cell-thick 
YBCO layers isolated in a PrBCO matrix are ~19 K ~54 K, ~71 
K, ~87 K , respectively. Single-cell-thick YBCO layers are found to 
be superconducting even when separated by ~19 nm in a PrBCO 
matrix. These results are discussed in terms of possible Josephson 
and/or proximity effects coupling the YBCO layers, and the possi- 
bility that PrBCO modifies the electronic structure and depresses 
Teco in YBCO cells that are immediately adjacent to the PrBCO lay- 
ers. Finally, high-temperature post-annealing studies show that 
these superlattice structures are stable and that little diffusion oc- 
curs along the c-axis direction of compositional modulation. 14 
refs., 3 figs. 


34960 (CONF-9005192—1) Wear transition surfaces for 
long-term wear effects. Yust, C.S. Oak Ridge National Lab., TN 
(USA). [1990]. 13p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC05-840R21400. From Sym- 
posium on tribological modeling for mechanical designers; San 
Francisco, CA (USA); 23 May 1990. Order Number DE90011314. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Tribologists tend to present friction and wear data as tabulations 
of values for specific ranges of test conditions. The conditions gen- 
erally involve short test durations and express system loads in 
terms of applied forces. The designer, on the other hand, is con- 
cerned with stress levels and component durability, in particular 
time to failure. Because machine components are frequently ex- 
posed to cyclic stress conditions, fatigue effects cannot be ignored, 
especially in non-metallic materials containing residual flaw popula- 
tions. Wear maps and transition diagrams are emerging as a 
convenient means of summarizing and presenting wear data in a 
form useful to designers. An extension of one of the diagrams to 
incorporate the effects if time on wear response is proposed and 
discussed. 12 refs., 6 figs. 


34961 (CONF-9007107—1) Crack bridging processes in 
toughened ceramics. Becher, P.F. Oak Ridge National Lab., TN 
(USA). [1990]. 19p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. From NATO advanced research 
workshop on toughening mechanisms in quasi-brittle materials; 
Evanston, IL (USA); 16-20 Jul 1990. Order Number DE90011650. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The fracture toughness of ceramics can be improved by the in- 
corporation of a variety brittle discontinuous reinforcing phases. 
Observations of crack paths in these systems indicate that these 
reinforcing phases bridge the crack in the region behind crack tip. 
Recent developments in toughening models based on crack bridg- 
ing processes in such systems are discussed and compared to the 
experimentally observed toughening responses with second phase 
whisker and self (matrix grain) reinforcement. The bridging model 
then can be used to optimize the toughening effects based modifi- 
cation of pertinent material characteristics (e.g., microstructure and 
physical properties). 25 refs., 5 figs., 1 tab. 


34962 (DOE/ER/45221-T1) Advanced Si3N, systems stud- 
ies: Final report, August 1, 1985—December 31, 1988. Morgan, 
P.E.D. Rockwell International Corp., Thousand Oaks, CA (USA). 
Science Center. Sep 1989. 4p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG03-85ER45221. (SC—5434.FR). Order 
Number DE90012475. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

In the final phase of the work, we have studied the possibility 
that electrochemical methods can facilitate better reaction between 





silicon and liquid hydrazine, ammonia and amines. Earlier pub- 
lished work is attached as an appendix. 7 refs. 


34963 (DOE/ER/45252-T4) [Fracture behavior of surface 
modified ceramics]: Summary of progress. Green, D.J. Penn- 
sylvania State Univ., University Park, PA (USA). Dept. of Materials 
Science and Engineering. [1990]. 7p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract FG02-86ER45252. Order Number 
DE90011552. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This report briefly discusses progress made under the grant. The 
grant has been in progress for 41 months at a total cost of 
$266,000. The report is divided into four sections; the indentation 
of ion-exchanged glass, influence of surface residual stresses on 
strength variability, indentation behavior of surface-modified yttria 
tetragonal zirconia, and residual surface stress characterization. 12 
refs. (JDL) 


34964 (DOE/ER/45262-3) [Fundamental studies of strongly 
magnetic rare earth-transition metal alloys]: Technical 
progress report. Holmes, G. Nebraska Univ., Lincoln, NE (USA). 
[1990]. 5p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO2-86ER45262. Order Number DE90012458. Available 
from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The aim of this research is to deepen our understanding of new 
strongly magnetic rare earth-transition metal compounds and al- 
loys. Such materials have high potential as hard or semi-hard 
permanent magnet materials with energy-related and other applica- 
tions. The phases investigated generally are based on iron or 
cobalt, often include light rare earths, and often are ternary alloys 
with anisotropic hexagonal or tetragonal structures. Several types 
of system are studied including new Fe-rich ternary phases, melt- 
spun and heat treated alioys containing disorder which are reached 
by intermediate metastable phases, and sputtered thin films and 
multilayers. Our aim is to understand these relatively complex ma- 
terials on the basis of fundamental electronic structure, theories of 
itinerant magnetism, and the microstructural effects which control 
the extrinsic properties. To this end a broad range of experiments 
and calculations are performed. 


34965 (EGG-M-90096) NDE [NonDestructive Evaluation] of 
ceramic heat exchangers. Bower, J.R. (Babcock and Wilcox Co., 
Lynchburg, VA (USA). Lynchburg Research Center). EG and G 
Idaho, Inc., Idaho Falls, ID (USA). [1990]. 12p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC07- 
761D01570 ;FCO7-891D12887. (CONF-9006124-5: Society for 
Experimental Mechanics conference, Albuquerque, NM (USA), 4-6 
Jun 1990). Order Number DE90010977. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

NonDestructive Evaluation (NDE) is needed both to support the 
modeling for the initial design of ceramic components and to 
perform acceptance testing of the finished parts. Results of devel- 
opment of NDE techniques for ceramic heat exchangers are 
presented. 4 refs., 5 figs. 


34966 (FOA-C-30550-3.2) Preparation of high Tc supercon- 
ducting ceramic materials of the Y-Ba-Cu-oxide type. 
Wernlund, L.D.; Hermansson, G. Foersvarets Forskningsanstalt, 
Linkoeping (Sweden). Huvudavdeining 3. Nov 1989. 15p. (In 
Swedish). Order Number DE90796239. Available from NTIS (US 
Sales Only), PC A03/MF A01. 

Details of the preparation of Y-Ba-Cu-oxides sample with super- 
conducting transition temperature well above the boiling point of 
nitrogen are reported. Polycristalline disks with high density are 
preparated for use as sputtering targets or as test samples to ana- 
lyze electromagnetic shielding effects at low frequencies. 


34967 (IS-T-1417) The effect of processing, deformation 
and annealing on the microstructure of Y,Baj,Cu307-;. Kim, 
Myong Ryeong. Ames Lab., IA (USA). Feb 1990. 74p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-7405-ENG-82. 
Order Number DE90011731. Available from NTIS, PC AO5/MF A01 
- OSTI; GPO Dep. 

Early optical and Transmission Electron Microscopy (TEM) stud- 
ies of the high T.oxide superconductor Y;BapCu307_¢5 revealed 
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the structure to be heavily twinned. While some studies have sug- 
gested that the twins commonly observed optically arise due to 
interference effects, the results of other investigations and the 
present study offer strong evidence that the twins observed opti- 
cally are real. Optical and TEM twin measurements were carried 
out to clarify the discrepancies between reported spacings, to 
explain the reasons for the noted variation in spacing, and to deter- 
mine how twin formation is controlled by various TEM sample 
preparation procedures. It was noted from this work that the twins 
observed optically in the rare-earth oxide superconductor 
Y;Baz2Cu307_, correspond exactly to those seen by using TEM 
and that different twin spacings are produced in identical material 
by different TEM specimen preparation techniques. A major prob- 
lem associated with comparing the results of various studies 
concerning the possible effect of twins is that no two studies have 
examined material which had been processed in exactly the same 
manner. It was found in the present study that the formation of the 
twins is highly dependant upon the method of bulk material prepa- 
ration, with the twin spacing increasing and showing a square-root 
dependance with increasing grain size. The effect of deformation 
and post-deformation heat treatments on the twin structure of poly- 
crystalline 123, deformed under controlled conditions of pressure, 
temperature and strain rate, was also investigated. The twin spac- 
ing seen in the reoxygenated samples follows the same 
square-root dependance with grain size as does the undeformed 
material. 48 refs., 28 figs., 4 tabs. 


34968 (LA-UR-90-1518) Microstructure and stability of 
TiB, and Cu multilayers. Basu, S.N.; Hubbard, K.M.; Hirvonen, 
J.-P.; Mitchell, T.E.; Nastasi, M. Los Alamos National Lab., NM 
(USA). [1990]. 5p. Sponsored by U.S. DOE Management & Admin- 
istration. DOE Contract W-7405-ENG-36. (CONF-900466—51: 
Spring meeting of the Materials Research Society, San Francisco, 
CA (USA), 16-21 Apr 1990). Order Number DE90011955. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The interfacial stability of a high strength TiB2/Cu multilayer 
structure was examined by subjecting the layers to ion irradiation 
by 400 keV Ne** ions up to a maximum dose of 12 x 10 ‘5 ions/ 
cm*. Even at the highest dose, with maximum dpa value of 4.92, 
the explained by examining the maximum thermodynamic driving 
force for interfacial reactions in this system. 7 refs., 3 figs. 


34969 (LA-UR-90-1526) Pulsed laser deposition of high 
T-superconducting thin films: Present and future. Wu, X.D. 
(Los Alamos National Lab., NM (USA)); Muenchausen, R.E.; 
Foltyn, S.; Estler, R.C.; Dye, R.C.; Garcia, A.R.; Nogar, N.S.; 
Venkatesan, T.; Chang, C.C.; Ramesh, R. Los Alamos National 
Lab., NM (USA). [1990]. 12p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract W-7405-ENG-36. 
(CONF-900466-50: Spring meeting of the Materials Research So- 
ciety, San Francisco, CA (USA), 16-21 Apr 1990). Order Number 
DE90011950. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Pulsed laser deposition (PLD) has been widely used for deposi- 
tion of high T-superconducting thin films, and has been approved 
as one of the best physical vapor techniques to prepare the films. 
The most important advantage of this technique is stoichiometric 
deposition, namely the films could be made with the same compo- 
sition of the targets. Utilized PLD, not only thin films but also 
multilayers and superlattices of high T-superconductors have been 
fabricated. In this paper, the performance of the technique will be 
reviewed, and the future will be speculated. 


34970 (LA-UR-90-1609) Microstructures of superconduct- 
ing YBa2Cu,07_, thin films. Basu, S.N.; Roy, T.; Mitchell, T.E.; 
Muenchausen, R.E.; Nastasi, M. Los Alamos National Lab., NM 
(USA). [1990]. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-36. (CONF-900424-2: Conference on 
the science and technology of thin film superconductors, Denver, 
CO (USA), 30 Apr - 4 may 1990). Order Number DE90011976. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The microstructure of YBazgCu307_, thin films grown on (001) 
SrTiO; and LaAlO, substrates by electro beam co-evaporation and 
laser ablation techniques have been examined. Examination of a 
15000A thick film or SrTiO3 grown by electro beam co-evaporation 
showed a switchover from c-perpendicular to c-parallel growth at a 
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thickness of around 2000A. Thinner films (1500Athick), grown on 
SrTiO; by this technique were found to have a fully c-perpendicular 
microstructure. However, this required the substrate surface to be 
not only highly oriented but also microscopically smooth. Formation 
of surface steps on the substrates due to surface roughness 
caused c-parallel growth in the films, leading to deterioration of 
their properties. In contrast, a 5000A thick film formed by laser ab- 
lation on LaAlO3 was found to have a completely c-perpendicular 
microstructure. The reasons for the development of these mi- 
crostructures are discussed. 6 refs., 5 figs. 


34971 (LA-UR-90-1663) Highly-textured thallium-barium- 
calcium-copper-oxide polycrystalline superconducting films 
on silver substrates. Arendt, P.; Elliott, N.; Cooke, D.W.; Dye, R.; 
Gray, E.; Hubbard, K.; Martin, J.; Reeves, G.; Brown, D.; Klapet- 
zky, A. Los Alamos National Lab., NM (USA). [1990]. 11p. 
Sponsored by U.S. Department of Defense. DOE Contract W- 
7405-ENG-36. Contract W31RPD-9-P4047. (CONF-9005213-1: 
Thin film superconducting conference, Denver, CO (USA), May 
1990). Order Number DE90011972. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Thick (8 to 10 um) Ba—Ca—Cu-O films have been rf magnetron 
sputtered onto Ag alloy (Consil 995) substrates. The films were 
given a post-deposition anneal in an over pressure of Tl in order to 
form the superconducting phases. Annealing protocols were done 
which result in predominantly the 1212 and 2212 phases. The 
substrate orientation was varied to determine its effect on film ori- 
entation. Material properties of the films were characterized by 
x-ray diffraction (XRD), ion beam backscattering spectroscopy, en- 
ergy dispersive x-ray analysis (EDAX), and scanning electron 
microscopy (SEM). Electrical characterization of the films was done 
using dynamic impedance (DI) at 10 kHz and rf surface resistance 
(Rs) at 18 GHz in a TEp;; fundamental mode cavity. 19 refs., 7 
figs. 


34972 (LA-UR-90-1808) Oxide thermal stability on gamma 
thanium aluminide. Taylor, T.N. Los Alamos National Lab., NM 


(USA). [1990]. 9p. Sponsored by U.S. DOE Management & Admin- 


istration. DOE Contract W-7405-ENG-36. (CONF-9005209-1: 
NASP review and workshop on hydrogen-material interactions, 
Scottsdale, AZ (USA), 30 May - 1 jun 1990). Order Number 
DE90012054. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Surface composition plays an important role in hydrogen embrit- 
tlement of the TiAl-based structural alloys proposed for NASP. A 
clear understanding of the thermal stability of the oxide on the vari- 
ous titanium aluminides will give important insight into the way that 
hydrogen reacts with these materials in the initial step of the hy- 
driding process. The present work addresses these issues by using 
surface probes to analyze the thermal stability of an oxide formed 
under atmospheric conditions on gamma titanium aluminide. X-ray 
photoelectron spectroscopy (XPS) and Auger electron spec- 
troscopy (AES) have been employed to characterize the surface 
composition and bonding when the oxidized material is annealed to 
~600°C in vacuum. The measurements show that the oxygen is 
largely preserved at the surface while the aluminum-oxide bond be- 
comes more prominent. 


34973 (LBL-27702) Application of microdesigned inter- 
faces to studies of ceramic processing. Giaeser, A.M. 
(California Univ., Berkeley, CA (USA). Dept. of Materials Science 
and Mineral Engineering). Lawrence Berkeley Lab., CA (USA). Feb 
1990. 15p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC03-76SF00098. (CONF-900218-3: 3. international con- 
ference on ceramic powder processing science, San Diego, CA 
(USA), 4-7 Feb 1990). Order Number DE90011633. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A recently developed technique, which utilizes photolithographic 
methods developed in the semiconductor industry in conjunction 
with ion beam milling and hot pressing, allows the production of 
submicron-scale, controlled-geometry, controlled-crystallography 
pore or defect structures at internal interfaces in controlled misori- 
entation bicrystals, single crystal-polycrystal ensembles, and 
polycrystal-polycrystal ensembles. Such microdesigned pore struc- 
tures provide a new tool for studying processes during several 
stages of processing. The application of the technique to studies of 
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processes as diverse as binder removal and redistribution to pore- 
boundary separation in alumina is described. Additional research 
applications and future trends are indicated. 25 refs., 4 figs. 


34974 (LBL-28751) Low-temperature specific heat mea- 
surements on metals: Application to high-T, superconductors. 
Phillips, N.E.; Fisher, R.A. Lawrence Berkeley Lab., CA (USA). Mar 
1990. 34p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO03-76SF00098. (CONF-900206-10: 119. TMS (The 
Minerals, Metals & Metallurgical Society) annual meeting and ex- 
hibit, Anaheim, CA (USA), 18-22 Feb 1990). Order Number 
DE90011612. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The main features of the specific heats of normal metals and 
conventional superconductors, and the types of information that 
can be derived from specific heat data are summarized. The com- 
plications in extending this approach to high-T,-superconductors are 
outlined. It is shown that the properties of the superconducting 
state in YBazCus3O7, and , more generally, probably in high- 
T-materials, are correlated with a concentration of Cu** magnetic 
moments that can be derived from specific heat data. These corre- 
lations are of both practical and fundamental interest. They provide 
a criterion that should be useful in evaluating processing tech- 
niques for the production of high-quality bulk superconductors, and 
the values of parameters that are relevant to the nature of the su- 
perconducting state. 27 refs., 12 figs. 


34975 (N-90-17085, pp. 185-197) Agglomeration of ceramic 
powders. Cawley, J.D.; Larosa, J.; Dirkse, F. National Aeronautics 
and Space Administration, Cleveland, OH (USA). Lewis 
Research Center. Aug 1989. (NASA-CP—10033;E-4915;NAS— 
1.55:10033;CONF-8809470—: NASA laser light scattering advanced 
technology development workshop, Cleveland, OH (USA), 7 Sep 
1988). In NASA Laser Light Scattering Advanced Technology De- 
velopment Workshop, 1988. Available from NTIS, PC A14/MF A02. 

A research program directed at a critical comparison of numeri- 
cal models for power agglomeration with experimental observations 
is currently underway. Central to this program is the quantitative 
characterization of the distribution of mass within an agglomerate 
as a function of time. Current experiments are designed to restrict 
agglomeration to a surface, which is oriented perpendicular to the 
force of gravity. These experiments are discussed with reference 
to: their significance to ceramic processing; artifacts which may be 
avoided in microgravity experiments; and the comparison of infor- 
mation available in real space (from optical microscopy) to that in 
reciprocal space (from light scattering). The principle machine re- 
quirement appears to be a need to obtain information at small 
scattering angles. 


34976 (ORNL/FTR-3630) [Tensile strength measurement 
techniques for structural ceramics]: Foreign trip report, May 
16—May 24, 1990. Tennery, V.J. Oak Ridge National Lab., TN 
(USA). 1 Jun 1990. 15p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract AC05-840R21400. Order Num- 
ber DE90012193. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The traveler visited Japan to discuss research results on struc- 
tural ceramics at the Government Industrial Research Institute, 
Nagoya; to review IEA research pians at the Japan Fine Ceramics 
Center, Nagoya; to tour the Kyocera ceramic manufacturing com- 
plex and the corporate research and development laboratory at 
Kokubu; to attend the annual meeting of the Japan Fine Ceramics 
Association (JFCA) and accept the International Prize for Mr. A. A. 
Chesnes of the US Department of Energy in Tokyo; to visit staff of 
the Ministry of International Trade and Industry (MITI) and of the 
Agency of Industrial Science and Technology (AIST) in Tokyo; to 
make a technical presentation to JFCA and MIT! staff on fracture 
analysis results from IEA Annex Il research in Tokyo; and to visit 
the Mechanical Engineering Laboratory of the AIST at Tsukuba. 


34977 (ORNL/M-1098) Ceramic Technology for Advanced 
Heat Engines project data base: Summary report, March 1989. 
Keyes, B.L.P. Oak Ridge National Lab., TN (USA). Apr 1990. 
119p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC05-840R21400. Order Number DE90011491. 
Available from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 





A large volume and wide variety of data on the behavior of ad- 
vanced ceramic materials are currently being generated within the 
Ceramic Technology for Advanced Heat Engines (CTAHE) project. 
This is the third in a series of semiannual data summary reports 
and features all information now stored in the data base on silicon 
carbides and silicon nitrides, including whisker-reinforced silicon ni- 
trides. A glossary defining many of the terms used in the data base 
and describing some of the standard properties tests used for ce- 
ramics has also been included in this report. 3 refs., 43 figs., 14 
tabs. 


34978 (PNL-SA-18024) Preparation and properties of su- 
perconducting thin films by excimer laser ablation. Geusic, 
M.E. (Pacific Northwest Lab., Richland, WA (USA)); Stewart, A.F.; 
Pederson, L.R.; Weber, W.J.; Marken, K.R.; Li, Kin. Pacific North- 
west Lab., Richland, WA (USA). Apr 1990. 7p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC06- 
76RL01830. (CONF-900466-52: Spring meeting of the Materials 
Research Society, San Francisco, CA (USA), 16-21 Apr 1990). Or- 
der Number DE90011929. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Excimer laser ablation with an in situ heat treatment was used to 
prepare high quality superconducting YBazCu3;07_, thin films on 
(100)-SrTiO3 and (100)-LaAlOz substrates. A pulsed excimer laser 
(XeCl; 308 nm) was used to ablate a rotating, bulk YBapgCu307_, 
target at a laser energy density of 2-3 J/cm*. Based on four-probe 
de resistance measurements, the films exhibited superconducting 
transition temperatures (T-, midpoint) of 88 and 87K with 2K (90 — 
10%) transition widths for SrTiOz and LaAlO3, respectively. Trans- 
port critical current densities (J.) measured at 77K were 2 x 10° 
and 1 x 10° A/cm? in zero field for SrTiOz and LaAIO3, respec- 
tively. X-ray diffraction (XRD) analysis showed the films to be 
highly oriented, with the c-axis perpendicular to the substrate sur- 
face. 11 refs., 5 figs. 


34979 (SAND-90-1228C) Flux motion effects in Tl-Ca-Ba- 
Cu-O thin films. Tigges, C.P.; Venturini, E.L.; Ginley, D.S.; Kwak, 
J.F.; Morosin, B.; Barbour, J.C.; Baughman, R.J.; Hellmer, R.P.; 
Zipperian, T.E.; Martens, J.S. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 10p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC04-76DP00789. (CONF-900424-3: Conference 
on the science and technology of thin film superconductors, Den- 
ver, CO (USA), 30 Apr - 4 may 1990). Order Number DE90012176. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Flux motion effects, flow and creep, have been identified as one 
of the major problem areas in high temperature superconductors. 
In this paper, we examine these effects in polycrystalline thin films 
of the T+Ca-Ba—Cu-O high temperature superconductors. Films 
with transport critical current densities to 9x10° A/cm? at 77 K and 
no weak-link behavior have been obtained. the activation energy 
for flux motion as a function of temperature has been determined 
by static magnetization and magnetotransport measurements. Esti- 
mated activation energies at 77 K from these techniques are 200 
meV at 50 mT and 41 meV at 1 T, respectively. We discuss a new 
superconducting device, the superconducting flux flow transistor, 
fabricated from photolithographically patterned films, that utilizes 
Switching between the superconducting and flux flow states as the 
active device mode. These devices show the potential for operation 
to 60 GHz utilizing the current films. 36 refs., 6 figs. 


34980 (UCRL-21271) Berkeley Sensor and Actuator Center 
membership: Final report, October 1, 1988—September 30, 
1989. Muller, R.S.; White, R.M. Lawrence Livermore National Lab., 
CA (USA). Sep 1989. 4p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90011328. Available from NTIS, PC AO02/MF A01 - OSTI; GPO 
Dep. 

This paper discusses: integrated micromachinery; porous silicon 
technology; integrated force-balance microaccelerometer; and 
carrier-domain magnetometer applications. (LSP) 


34981 (UCRL-101642) Expanded damage test facilities at 
LLNL. Morgan, A.J.; Rainer, F.; DeMarco, F.P.; Gonzales, R.P.; 
Kozlowski, M.R.; Staggs, M.C. Lawrence Livermore National Lab., 
CA (USA). Apr 1990. 13p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-8911192-1: 1989 
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Boulder damage symposium, Boulder, CO (USA), 1-3 Nov 1989). 
Order Number DE90011466. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

We are completing a thorough expansion of the laser-induced 
damage-test capabilities at LLNL which allow us to conduct tests 
under a variety of parameter conditions. We describe details of the 
physical configurations of the individual systems, laser sample 
diagnostics, and general testing procedures and capabilities. Dam- 
age test results are presented in a companion paper at this 
conference — “Laser Damage Database at 1064 nm.” 


34982 (UCRL-102247) Spectroscopy and laser properties 
of Nd**+-doped CaF, SrF2 and BaF. Payne, S.A.; Caird, J.A.; 
Chase, L.L.; Smith, L.K.; Nielsen, N.D.; Krupke, W.F. Lawrence 
Livermore National Lab., CA (USA). Mar 1990. 14p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-48. 
(CONF-900373-2: OSA topical meeting on advanced solid-state 
lasers, Salt Lake City, UT (USA), 5-7 Mar 1990). Order Number 
DE90012086. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


The optical properties of Nd°+ in CaF, SrF2, and BaF, have 
been investigated in order to determine if these materials are use- 
ful as laser-pumped amplifier media. The CaF2:Nd crystal was 
found to not be useful because the impurities tend to cluster at 
very low concentration, leading to the formation of nonluminescent 
centers. On the other hand, the Nd°* centers in BaF, exhibit 
unacceptably low transition strengths. SrF2:Nd appears to have ad- 
equate absorption strength, and, in addition, to have a remarkably 
long emission lifetime of 1280 ys. A maximum doping of 0.20 
atomic % Nd** can be tolerated in SrF2 without the occurrence of 
detrimental clustering. The peak emission cross section of SrF2:Nd 
is 1.7 x 10-2° cm? ai 1036.5 nm. Direct measurement of the gain 
spectrum of SrF2:Nd** reveals the presence of the *F3;2 — *Gg/2 
excited state absorption lines, although the impact on the emission 
cross section is minor. 19 refs., 7 figs. 


34983 Microwave processing of materials. Materials Re- 
search Society symposium proceedings. Volume 124. Sutton, W.H. 
(United Technologies Research Center, East Hartford, CT (USA)); 
Brooks, M.H.; Chabinsky, |.1. 399p. Materials Research Society, 
Pittsburgh, PA (USA) (1988). (CONF-880490-: Materials Research 
Society symposium on microwave processing of materials, Reno, 
NV (USA), 5-8 Apr 1988). 

This volume is divided into six topical parts. The papers in the 
first part provide a general overview on processing materials using 
microwave energy. The papers in the second part give insight into 
the current understanding of the interactions between microwaves 
and materials, with emphasis on the sintering behavior of ceramic 
materials; on the interactions with organic, polymeric and biological 
matter; on the accelerated acid decomposition of various materials, 
and on the dynamic heating response of materials exposed to mi- 
crowave radiation. In the third part, the papers are concerned with 
the difficult task of measuring the dielectric properties of materials 
in various forms, including solids, particulate matter, mixtures, com- 
posites, and corroded surfaces. The papers in the fourth part 
describe the microwave processing of a wide range of materials, 
from polymers, biomass and chemicals to ceramics, composites 
and minerals. Many of the unique features of microwave process- 
ing are indicated in these papers. The applications for microwave 
processing are highlighted in part five, where the papers cover a 
diverse and broad range of recent developments. These papers il- 
lustrate the versatility of microwave processing and suggest new 
areas to be explored. in part six, the papers present some recent 
and sophisticated advances in microwave processing equipment 
and design. In addition, the capital cost of equipment components 
and their effect on process economics are discussed along with ex- 
amples of microwave processors used in different applications. 
Equipment reliability and safety considerations are also discussed 
in this section. 


34984 Processing and characterization of materials using 
ion beams. Materials Research Society symposium proceedings. 
Volume 128. Rehn, L.E. (Argonne National Lab., IL (USA)); 
Greene, J.; Smidt, F.A. 762p. Materials Research Society, Pitts- 
burgh, PA (USA) (1989). N00014-88-J-1081. (CONF-8811225—: 
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Processing and characterization of materials using ion beams, 
Boston, MA (USA), 28 Nov - 2 dec 1988). 

This book presents papers on lon-beam assisted deposition, lon- 
beam mixing, Microstructural changes and characterization, 
Properties (tribological, optical, chemical), and Electronic materials. 
Phase stability of NioAl,under electron irradiation, phases and mi- 
crostructures of carbon-implanted niobium, and lon beam mixing of 
high Te superconductor components are among the papers in- 
cluded. 


34985 Proceedings of the third international symposium on 
ceramic materials. Tennery, V.J. (Oak Ridge National Lab., TN 
(USA)). 1559p. American Ceramic Society Inc., Columbus, OH 
(USA) (1989). (CONF-881125—: 3. international symposium on ce- 
ramic materials and components for engines, Las Vegas, NV 
(USA), 27-30 Nov 1988). 

This book contains the proceedings of the 3rd International Sym- 
posium on Ceramic Materials and Components for Engines. Topics 
covered include:joining and coatings; mechanical properties; prop- 
erties - toughened materials; machining and wear; and engine 
components. 


34986 Argon ion bombardment during molecular beam epi- 
taxy of Ge (001). Chason, E. (Sandia National Lab., Albuquerque, 
NM (US)); Horn, K.M.; Tsao, J.Y.; Picraux, S.T. pp. 35-40 of Pro- 
cessing and characterization of materials using ion beams. Rehn, 
L.E.; Greene, J.; Smidt, F.A. Materials Research Society, Pitts- 
burgh, PA (USA) (1989). DOE Contract AC04-76DP00789. 
(CONF-8811225-: Processing and characterization of materials us- 
ing ion beams, Boston, MA (USA), 28 Nov - 2 dec 1988). 

Using in situ, real-time reflection high energy electron diffraction 
(RHEED), the authors have measured the evolution of Ge(001) 
surface morphology during simultaneous molecular beam epitaxy 
and Ar ion beam bombardment. Surprisingly, low-energy Ar ions 
during growth tend to smoothen the surface. Bombardment by the 
ion beam without growth roughens the surface, but the surface can 
be reversibly smoothened by restoring the growth beam. The au- 
thors have measured the effect of such ion beam growth 
smoothening above and below the critical temperature for intrinsic 
growth roughening. At all measured growth temperatures the 
surface initially smoothens, but below the critical roughening tem- 
perature the final surface morphology is rough whereas above this 
temperature the final morphology is smooth. 


34987 Raman spectroscopy and structural disorder in Gd» 
(Zr, Ti; _»)2O7. Queslati, M. (Lab. de Physique des Solides, Univ. 
Pierre et Marie Curie, 75230 Paris Cedex (FR)); Balkanski, M.; 
Moon, P.K.; Tuller, H.L. pp. 199-206 of Solid state ionics. Nazri, 
G.; Huggins, R.A.; Shriver, D.F. Materials Research Society, Pitts- 
burgh, PA (USA) (1989). (CONF-8811221-: Solid state ionics, 
Boston, MA (USA), 28 Nov - 2 dec 1988). 

Raman measurements on the Gdo2(ZrxTi;_x)2O7 solid solution 
show increasing peak widths as the composition is varied from 
Gd2Ti2z07 to GdoZr207. The increase in peak width is interpreted 
as reflecting an increase in structural disorder with increasing x in 
this pyrochlore structure material. Structural disorder occurs readily 
in such oxides by the formation of cation anti-site defects and an- 
ion frenkel defects. The authors have previously observed that this 
leads to a marked increase in oxygen ion conduction with increas- 
ing x. Preliminary results also indicate that certain peaks in the 
Raman spectra are characteristic of the end members of the solid 
solution and may occur at the same frequency independent of 
composition. The Raman results are discussed in relation to earlier 
x-ray diffraction and ionic conductivity data obtained in this group. 


34988 Microwave joining of ceramics. Palaith, D. (Quest Re- 
search Corp., McLean, VA (US)); Silbergitt, R.; Libelo, E.L.; Wu, 
C.C.M.; Kleiner, R. pp. 255-266 of Microwave processing of materi- 
als. Sutton, W.H.; Brooks, M.H.; Chabinsky, |.|. Materials Research 
Society, Pittsburgh, PA (USA) (1988). (CONF-880490-: Materials 
Research Society symposium on microwave processing of materi- 
als, Reno, NV (USA), 5-8 Apr 1988). 

This paper presents a process using microwave energy to join 
ceramics. It begins with a brief overview of the concept and a re- 
cent history of microwave ceramic processing. A mathematical 
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treatment of the microwave heating process then is presented fol- 
lowed by a description of the joining technique, and a summary of 
the experimental results and joint characterizations. 


34989 Pulsed microwave irradiation of graphite/epoxy com- 
posites. James, R.B. (Sandia National Labs., Livermore, CA (US)); 
Bolton, P.R.; Alvarez, R.A. pp. 201-206 of Microwave processing of 
materials. Sutton, W.H.; Brooks, M.H.; Chabinsky, |.1. Materials Re- 
search Society, Pittsburgh, PA (USA) (1988). (CONF-880490-: 
Materials Research Society symposium on microwave processing 
of materials, Reno, NV (USA), 5-8 Apr 1988). 

The authors report measurement of the microwave-induced dam- 
age to the near-surface region of a graphite/epoxy composite 
material for 1.1-ys pulses at a frequency of 2.856 GHz and a pulse 
power of up to 8 MW. Rectangular samples were irradiated by 
single-pass TE 9 traveling wave pulses inside a WR-284 wave- 
guide, and in situ and post irradiation studies were performed to 
characterize the material modifications induced by the microwave 
pulses. The results of the time-resolved optical measurements in 
vacuo show that surface decomposition of the epoxy resin occurs 
for incident pulse powers exceeding 1.1 MW, and that the surface 
damage is accompanied by a large increase in the reflected 
microwave power. Simultaneous with the onset of surface decom- 
position, significant light emission from the sample and a large 
enhancement of the gas pressure in the test cell were observed. 
The large increments in both the reflected power and light emis- 
sion are attributed to the formation of a plasma due to electrical 
breakdown of the gas at (or near) the sample surface. 


34990 Microwave sintering of boron carbide. Katz, J.D. (Los 
Alamos National Lab., Los Alamos, NM (US)); Blake, R.D.; Petro- 
vic, J.J.; Sheinberg, H. pp. 219-226 of Microwave processing of 
materials. Sutton, W.H.; Brooks, M.H.; Chabinsky, |.|. Materials Re- 
search Society, Pittsburgh, PA (USA) (1988). (CONF-880490-: 
Materials Research Society symposium on microwave processing 
of materials, Reno, NV (USA), 5-8 Apr 1988). 

Boron carbide has been sintered to 95% of theoretical density in 
less than 12 minutes without the use of sintering aides by heating 
to 2000°C with 2.45 GHz microwave radiation. An average grain 
size of about 20 um resulted. Twins and microracking were present 
in the microstructure. Energy usage for microwave sintering was 
found to be 18% less than for inductive hot-pressing. 


34991 Design principles for high-frequency microwave cavi- 
ties. Kimrey, H.D. (Oak Ridge National Lab., Oak Ridge, TN (US)); 
Janney, M.A. pp. 367-372 of Microwave processing of materials. 
Sutton, W.H.; Brooks, M.H.; Chabinsky, I.1. Materials Research 
Society, Pittsburgh, PA (USA) (1988). DOE Contract AC05- 
840R21400. (CONF-880490-: Materials Research Society 
symposium on microwave processing of materials, Reno, NV 
(USA), 5-8 Apr 1988). 

The characteristics of untuned cavities are determined for mi- 
crowave processing alumina. Alumina is a low-loss ceramic that is 
difficult to heat in the lower microwave region. System efficiency is 
determined as a function of cavity and workpiece size, frequency, 
and temperature. With operation at 29 GHz, a cavity applicator can 
be designed which is capable of generating uniform fieids at high 
efficiency and with a reasonable size. 


34992 


Enhanced thermal shock properties of Y,0, — ? wt.% 
ZrO heated using 2.45 GHz radiation. Holcombe, C.E. (Oak 
Ridge, Y-12 Plant, Oak Ridge, TN (US)); Dykes, N.L.; Meek, T.T. 
pp. 327-336 of Microwave processing of materials. Sutton, W.H.; 
Brooks, M.H.; Chabinsky, I.l. Materials Research Society, Pitts- 


burgh, PA (USA) (1988). DOE Contract AC05-840R21400. 
(CONF-880490—: Materials Research Society symposium on mi- 
crowave processing of materials, Reno, NV (USA), 5-8 Apr 1988). 

Microwave sintering of Y2O3-2wt.% ZrOz has produced mi- 
crostructures which yield mechanical and thermal properties that 
differ from those observed in commercially sintered Y203-2wt.% 
ZrO2. This paper discusses mechanical and thermal property data 
obtained on samples of Y203-2wt.% ZrO. heated using 2.45 GHz 
electromagnetic radiation. 


34993 Influence of diesel engine combustion on the rupture 
strength of partially stabilized zirconia. Brinkman, C.R. (Oak 





Ridge National Lab., Oak Ridge, TN (US)); Begun, G.M.; Cavin, 
O.B.; Foster, B.E.; Graves, R.L.; Kahl, W.K.; Liu, K.C.; Simpson, 
W.A. pp. 549-564 of Proceedings of the third international sympo- 
sium on ceramic materials. Tennery, V.J. American Ceramic 
Society Inc., Columbus, OH (USA) (1989). DOE Contract ACO5- 
840R21400. (CONF-881125-: 3. international symposium on 
ceramic materials and components for engines, Las Vegas, NV 
(USA), 27-30 Nov 1988). 

Results are reported for tests on partially stabilized zirconia 
(PSZ-TS and MS grade) bars exposed in the combustion cham- 
bers of two operating single-cylinder 0.825-L diesel engines. 
Specifics of test conditions and procedures are presented. Subse- 
quent to exposure, the bars were subjected to four-point bending 
and the rupture strengths determined. The TS grade showed a de- 
crease in average strength of 32%, while the strength of the MS 
grade decreased by about 9% in comparison to average behavior 
of unaged material. Results of X-ray diffraction analysis, Raman 
spectroscopy, isothermal aging studies, and ceramographic charac- 
terization are given to define reasons for material degradation. 


34994 
reactions. Synthesis and ceramic conversion reactions of a 
new high-yield polymeric precursor to boron nitride. Fazen, 
P.J. (Univ. of Pennsylvania, Philadelphia (USA)); Beck, J.S.; Lynch, 
A.T.; Sneddon, L.G.; Remsen, E.E. Chemistry of Materials (USA), 
2(2): 96-97 (Mar-Apr 1990). 

In an effort to develop new boron nitride precursors that give im- 
proved ceramic yields and/or do not require the use of ammonia 
during the ceramic conversion step, the authors have investigated 
the syntheses of new types of borazine-based polymers. They re- 
port herein the simple high-yield synthesis of a new soluble 
poly(borazylene) polymer that has proven to be an almost ideal 
chemical precursor to boron nitride. 


34995 Superconducting Tl-Ca-Ba-Cu-O thin films by reac 
tive magnetron sputtering. Chen, D.H. (Brookhaven National 
Laboratory, Upton, NY 11973 (USA)); Sabatini, R.L.; Qiu, S.L.; Di 
Marzio, D.; Heald, S.M.; Wiesmann, H. A/P Conference Proceed- 
ings (American Institute of Physics) (USA), 182(1): 74-81 (1 Feb 
1989). DOE Contract AC02-76CH00016. (CONF-881035-—: Topical 
conference on high-T,superconducting thin films, devices, and 
characterization, Atlanta, GA (USA), 3 Oct 1988). 

Superconducting Tl-Ca-Ba-Cu-O thin films with T, onsets of 115 
K and T, (R=0) of 95 K have been prepared by reactive magnetron 
sputtering using Tl, Cu and Ca/Ba metal targets. It was found that 
proper thallium content a is crucial for obtaining a high transition 
temperature. Wet oxygen and sealed gold tube with additional thal- 
lium compounds were used to reduce the loss of thallium during 
annealing. X-ray diffraction spectra show that films with the 
sharpest transition at 95 K are predominantly c-axis oriented. 
XANES also shows a preferred c-axis orientation for the supercon- 
ducting films while for a nonsuperconducting film the near edge 
structure suggests greater disorder. X-ray microprobe fluorescence 
measurements indicate that these films are close to the 2122 stoi- 
chiometry. Scanning electron microscopy on these films is also 
presented. 


34996 Distortions in the Dg, crystal class to a x a,/3 x c 
orthorhombic lattices. Franzen, H.F. (Ames Lab., IA (USA)). Jour- 
nal of Solid State Chemistry (USA), 85(1): 173-175 (Mar 1990). 

The Landau theory of symmetry and phase transitions is used to 
determine the orthorhombic space groups with a x a ,/3 x ¢ su- 
perlattice that can result from hexagonal symmetries in the crystal 
class Dg, via second-order symmetry-breaking transitions. 


34997 Epitaxial growth of Dy-Ba-Cu-O superconductor on 
(100)SrTIO3 using reactive and activated reactive evaporation 
processes. Budhani, R.C. (Brookhaven National Laboratory, Up- 
ton, NY 11973 (USA)); Wiesmann, H.; Ruckman, M.W.; Sabatini, 
R.L. AIP Conference Proceedings (American Institute of Physics) 
(USA),  182(1): 155-162 (1 Feb 1989). DOE Contract 
AC02-76CH00016. (CONF-881035—: Topical conference on high- 
Tesuperconducting thin films, devices, and characterization, 
Atlanta, GA (USA), 3 Oct 1988). 

Epitaxial and highly oriented thin films of Dy-Ba-Cu-O supercon- 
ductor have been grown by thermal evaporation of Dy, Ba and Cu 
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metals onto MgO and SrTiO; substrates. Oxidation of the evapo- 
rated metal species is realized by releasing oxygen gas near the 
substrate during evaporation. The films deposited on (100)SrTiO3, 
when annealed at 900 °C, crystallize epitaxially with c-axis on the 
plane of the substrate. These films are metallic with superconduct- 
ing transition width ~1.5 K. On magnesium oxide substrates, the 
film crystallize into a polycrystalline material which undergoes a 
strong c-axis reorientation upon further annealing at 950 °C. Acti- 
vated Reactive Evaporation process has been successfully used 
for in situ growth of the superconducting phase on Al,O3 sub- 
strates. These films reach a zero resistance state at 60 K. 


34998 AES and EELS analysis of TIBaCaCuO, thin films at 
300 K and at 100 K. Nelson, A.J. (Solar Energy Research insti- 
tute, Golden, CO 80401 (USA)); Swartzlander, A.; Kazmerski, L.L.; 
Kang, J.H.; Kampwirth, R.T.; Gray, K.E. AJP Conference Proceed- 
ings (American Institute of Physics) (USA), 182(1): 269-275 (1 
Feb 1989). DOE Contract AC02-83CH10093 ;W-31109-ENG-38. 
(CONF-881035-: Topical conference on high-T-superconducting 
thin films, devices, and characterization, Atlanta, GA (USA), 3 Oct 
1988). 

Auger electron spectroscopy line-shape analysis of the TI(NOO), 
Ba(MNN), Ca(LMM), Cu(LMM) and O(KLL) peaks has been per- 
formed in conjunction with electron energy loss spectroscopy 
(EELS) on magnetron sputter deposited TIBaCaCuO, thin films a 
superconducting onset at 110 K with zero resistance at 96 K. AES 
and EELS analyses were performed at 300 K and at 100 K. 
Changes in the Auger line shapes and in the EELS spectra as the 
temperature is lowered below the critical point are related to 
changes in the electronic structure of states in the valence band 
(VB). Bulk and surface plasmon peaks are identified in the EELS 
spectra along with features due to core level transitions. Electron 
beam and ion beam induced effects are also addressed. 


34999 Photoemission from single-crystal EuBa2Cu30¢,, 
cleaved below 20 K; Metallic-to-insulating surface transforma- 
tion. List, R.S. (Los Alamos National Laboratory, Los Alamos, NM 
87545 (USA)); Arko, AJ.; Fisk, Z.; Cheong, S.; Conradson, S.D.; 
Thompson, J.D.; Pierce, C.B.; Peterson, D.E.; Bartlett, R.J.; 
O’Rourke, J.A. AJP Conference Proceedings (American Institute of 
Physics) (USA), 182(1): 283-288 (1 Feb 1989). DOE Contract 
AC04-76DP00789 ;AC02-76CH00016 ;W-7405-ENG-82. (CONF- 
881035—: Topical conference on high-T-superconducting thin films, 
devices, and characterization, Atlanta, GA (USA), 3 Oct 1988). 

Valence band ultraviolet photoemission spectra (UPS) of single- 
crystal EuBazCu3O¢,, (x>0.6) samples cleaved in vacuum at 20 K 
demonstrate that the metallic superconducting phase undergoes an 
irreversible transformation via near-surface oxygen loss to an insu- 
lating state upon annealing above 50 K. Freshly cleaved surfaces 
at 20 K exhibit a density of states at the Fermi level comparable to 
that of copper, and have both O(2p) and Cu(3d) character at E- 
based on the photon energy dependence of the intensity. Reason- 
ably good agreement between band structure calculations and the 
present data would suggest theoretical models using the band 
state as a starting point. 


35000 Characterization of Bi2Sr2Ca;Cu2O,g. Himpsel, F.J. 
(IBM Research Division, T. J. Watson Research Center, Yorktown 
Heights, NY 10598 (USA)); Chandrashekhar, G.V.; Taleb-Ibrahimi, 
A.; McLean, A.B.; Shafer, M.W. AIP Conference Proceedings 
(American Institute of Physics) (USA), 182(1): 289-296 (1 
Feb 1989). (CONF-881035-: Topical conference on high- 
Tesuperconducting thin films, devices, and characterization, 
Atlanta, GA (USA), 3 Oct 1988). 

The electronic structure of the high temperature superconductor 
BizSrpCa;Cu2Og,, is determined from single crystal samples using 
photoelectron spectroscopy and polarization dependent near edge 
absorption spectroscopy. The valence band exhibits at O2p, Cu3d 
peak at 3.5 eV below the Fermi level E-. The photoemission 
intensity at Er is higher than in the other high temperature super- 
conductors. Also, the peak at Er-9 eV, previously associated with 
carbonate, is absent. A resonant Cu3d® satellite is seen at E--12.6 
eV, giving a hole-hole repulsion U=5.6 eV at the Cu site. The O1s 
edge exhibits a peak at threshold, hy=528.2 eV, corresponding to 
O2p holes at Ee. This peak is excited only by the component of 
the electric field vector in the ab-plane. Using a dipole selection 
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rules for the O1s-O2p transition it is concluded that the oxygen 
holes have px, character, with x,y in the CuO planes. 


35001 Oxygen and copper valencies in oxygen-doped 
superconducting LagCuO, 33. Shinn, N.D. (Sandia National Labo- 
ratories, Albuquerque, NM 87185 (USA)); Rogers, J.W. Jr.; 
Schirber, J.E.; Venturini, E.L.; Ginley, D.S.; Morosin, B. A/P Confer- 
ence Proceedings (American Institute of Physics) (USA), 182(1): 
262-268 (1 Feb 1989). DOE Contract AC04-76DP00789. (CONF- 
881035-: Topical conference on high-T;superconducting thin films, 
devices, and characterization, Atlanta, GA (USA), 3 Oct 1988). 

Oxygen enrichment of LapCuO, by a high-temperature and high- 
presusre (1-3 kbar at 875 K) treatment produces a stable, bulk 
superconductor, LagCuO433 (Te*+30 K). Annealing in vacuum 
above 350 K depletes the excess oxygen from LagCug +3 as O2(9), 
eliminates the superconductivity, and results in semiconducting 
LapCuO,. These annealed samples were subsequently recharged 
with oxygen, thereby reversibly restoring the bulk superconductiv- 
ity. X-ray photoelectron spectroscopy has been used to identify the 
oxygen and copper valencies which correlate with the bulk super- 
conductivity in this interstitially oxygen-doped perovskite material. 
An XPS O(1s) binding energy of 532.1 eV is measured for the ex- 
cess oxygen which, with additional analytical and quantitative 
magnetization data, indicates that the predominant excess oxygen 
species is a superoxide ion (Oz). The angular dependence of the 
O(1s) peak intensity indicates a near-surface concentration enrich- 
ment of the superoxide species. The majority copper valency is 
Cu(II) with a Cu(2p) binding energy of 933.0+0.1 eV; however, evi- 
dence for a minority Cu(Ill) species with a Cu(2p) binding energy 
of 934.4+0.2 eV is found only in the superconducting, oxygen- 
enriched material. 


35002 ~=iInteraction of CO, CO, and H,O with Ba and 
YBa2Cu,0,. Qiu, S.L. (Brookhaven National Laboratory, Upton, 
NY 11973-6000 (USA)); Lin, C.L.; Ruckman, M.W.; Chen, J.; 
Chen, D.H.; Xu, Y.; Moodenbaugh, A.R.; Strongin, M.; Nichols, D.; 
Crow, J.E. AIP Conference Proceedings (American Institute of 
Physics) (USA), 182(1): 368-375 (1 Feb 1989). DOE Contract 
AC02-76CH00016. (CONF-881035-: Topical conference on high- 
T,superconducting thin films, devices, and characterization, 
Atlanta, GA (USA), 3 Oct 1988). 

Photoemission from high T. superconductors crucially depends 
on surface stoichiometry as well as the interaction of impurities 
with the reactive surface. In this paper we discuss the photoemis- 
sion spectra of clean YBazCu307 and YBazCu3O¢ 275 as well as 
the spectra after the interaction of CO, CO. and H2O with both the 
high T. 1-2-3 compound and Ba metal. 


35003 Photoemission studies of high temperature super- 
conductors. Shen, 2Z.-X. (Stanford Electronics Laboratories, 
Stanford University, Stanford, CA 94305 (USA)); Lindberg, P.A.P.; 
Spicer, W.E.; Lindau, |.; Allen, J.W. AIP Conference Proceedings 
(American Institute of Physics) (USA), 182(1): 330-351 (1 Feb 
1989). DOE Contract AC03-82ER13000. (CONF-881035—: Topical 
conference on high-T.superconducting thin films, devices, and 
characterization, Atlanta, GA (USA), 3 Oct 1988). 

Photoemission studies have been performed on all classes of 
high temperature superconductors except the Tl-related com- 
pounds. Particular attention was paid to the surface cleanliness. 
Comparison with band calculation shows that the one-electron pic- 
ture cannot adequately explain the electronic structure of this type 
of materials. Most important, Cu satellites were observed both in 
the valence band and the Cu 2p core level for all the samples 
studied, signaling the importance of the d-d correlation effects. the 
Cu 3d character of these satellites in the valence band was verified 
using resonance photoemission. The results have been interpreted 
in terms of a cluster model derived from the two band Anderson 
Hamiltonian, which in the past has been used successfully to de- 
scribe the electronic structure of highly correlated systems. No 
clear satellite structure was observed in the O 1s core spectrum, 
which is consistent with the band-like nature of the oxygen states. 
Examples of changes in the electronic structure, which could be re- 
lated to T., (such as substituting Y by Pr in the Y-Ba-Cu-O system 
and altering the number of Cu-O layers in the Bi-Ca-Sr-Cu-O sys- 
tem), are also discussed. 


182 ERA Vol. 15, No. 15 


35004 Reaction between YBa2Cu,07_, and water. Ruckman, 
M.W. (Brookhaven National Laboratory, Upton, NY 11973 (USA)); 
Heald, S.M.; Di Marzio, D.; Chen, H.; Moodenbaugh, A.R.; Yang, 
C.Y. AIP Conference Proceedings (American Institute of Physics) 
(USA), 182(1): 360-367 (1 Feb 1989). DOE Contract 
AC02-76CHO00016 ;AS05-80ER10742. (CONF-881035—: Topical 
conference on high-T;superconducting thin films, devices, and 
characterization, Atlanta, GA (USA), 3 Oct 1988). 

Reaction between water at 80 °C and YBa,Cu,07_, 
(0.8<x<0.0) is studied using x-ray absorption fine structure (EX- 
AFS) and x-ray diffraction (XRD). Oxygen deficient YBazCu307_, 
reacts with water and decomposes into BaCO3, CuO and at least 
one other Cu containing phase. YBa2Cu307 reacts slowly with wa- 
ter and the bulk material is modified before it decomposes. The 
structural and chemical modifications of this material resemble 
those reported for YBa2Cu3O7 reacted with hydrogen gas. We 
conclude that either hydrogen or water enters the bulk before de- 
composition. 


35005 Sintering characteristics of nanocrystalline TiO.. 
Hahn, H. (Department of Materials Science, Urbana, Illinois 61801 
(USA)); Logas, J.; Averback, R.S. Journal of Materials Research 
(USA),  5(3): 609-614 (Mar 1990). DOE Contract AC02- 
76ER01 198. 

The microstructural development of compacted nanocrystalline 
TiOz powder was studied as a function of sintering temperature up 
to 1000 °C. Grain growth was monitored using x-ray diffraction and 
scanning electron microscopy. The specific surface area and total 
porosity were determined quantitatively using the nitrogen adsorp- 
tion BET. The density was measured by gravimetry using 
Archimedes principle. The green body density of compacted n-TiO2 
with average grain size of 14 nm is as high as 75% of theoretical 
bulk density. Low temperature surface diffusion leads to the disap- 
pearance of small pores, while noticeable densification commences 
at 600 °C and reaches near theoretical values at 900 °C. Grain 
growth also begins at 600 °C, accelerating rapidly by 1000 °C. Hot 
isostatic pressing is observed to enhance densification while sup- 
pressing grain growth. 


35006 Structural and spectroscopic characterization of 
iridium trinydride complexes: Evidence for proton-proton ex- 
change coupling. Heinekey, D.M. (Yale Univ., New Haven, CT 
(USA)); Millar, J.M.; Payne, N.G.; Zilm, K.W.; Koetzle, T.F. Journal 
of the American Chemical Society (USA), 112(3): 909-919 (31 Jan 
1990). DOE Contract AC02-76CH00016. 

Protonation of the neutral iridium dihydrides 7-CsHsir(L)H2 with 
HBF, x Et2O affords cationic trihydride complexes of the form [(n- 
CsHs)Ir(L)H3]BF, (L = various phosphine and phosphite ligands). 
The 'H NMR spectra of the cations in the hydride region at low 
temperature display AB2X spin systems (X = °'P), which are sim- 
plified to AB. spin systems in the 'H(°'P) spectra. The values for 
Ja—_p derived by computer fitting of the observed spectra are ex- 
tremely large, ranging from 61 to 1,565 Hz. In general, Ja_s is 
inversely proportional to the basicity of the ligand L. The Ja_p val- 
ues are strongly temperature dependent, increasing rapidly over 
the temperature range 150-200 K. Coupling constants have not 
been evaluated at temperatures higher than 200 K due to the on- 
set of A/B site exchange, which causes line broadening and 
eventual coalescence of the two resonances. In derivatives partially 
labeled with deuterium in the hydride ligands, no H-D coupling was 
resolved. In a tritiated derivative, 9H NMR was used to detect 
Jy_1, which was substantially reduced from the expected value. a 
neutron diffraction study of (7-Cs5Hs)ir(PMe3)H3BF,4 (21) has been 
carried out. Compound 21 crystallizes in the space group P2,2,2, 
(Z = 4) with a = 8.840 (2) A, b = 9.971 (1) A, c = 14.278 (2) Ac= 
14.278 (2) A, and V = 1,258.5 (5) A® (130 K). 


35007 Energy gaps of Nd, gsCeg 15CuO,_, and 
Nd; a5Tho ;5CuO,_, determined by far-infrared spectroscopy. 
Wang, S.H. (Department of Physics, Simon Fraser University, 
Burnaby, British Columbia, Canada V5A1S6 (CA)); Song, Q.; Clay- 
man, B.P.; Peng, J.L.; Zhang, L.; Shelton, R.N. Physical Review 
Letters (USA), 64(9): 1067-1070 (26 Feb 1990). DOE Contract W- 
7405-ENG-48. 

Reflectance spectra of polycrystalline n-type ceramic supercon- 
ductors Nd; a5Ro15CuO,_,(A=Ce and Th) were measured over 





the range from 2 to 300 K from 20 to 10 000 cm~—'. The spectra 
and reflectance ratios show a number of prominent features. Those 
which show no significant temperature dependence over this tem- 
perature range are assigned to lattice vibrations of free-carrier 
excitations. Increases in reflectivity below about 50 cm~' occur on 
the transition into the superconducting state. Energy gaps inferred 
from them for excitations along the c axis are in the range pre- 
dicted by BCS theory. 


35008 Effect of deposition rate on properties of 
YBa,Cu,0,_; superconducting thin films. Wu, X.D. (Ex- 
ploratory Research, Los Alamos National Laboratory, Los alamos, 
New Mexico 87545 (USA)); Muenchausen, R.E.; Foltyn, S.; Estler, 
R.C.; Dye, R.C.; Flamme, C.; Nogar, N.S.; Garcia, A.R.; Martin, J.; 
Tesmer, J. Applied Physics Letters (USA), 56(15): 1481-1483 (9 
Apr 1990). 

Superconducting thin films of YBap>Cu3,07_, on (100) SrTiO, are 
prepared in situ by a pulsed laser deposition technique at deposi- 
tion rates from 1 to 145 A/s. Crystallinity of the films is examined by 
Rutherford backscattering in the channeling mode using a 2.2 MeV 
He* ion beam. The backscattering minimum yield (x,p,j,) increases 
with the deposition rate. A xmi, Of 3% is observed in the films de- 
posited at the lowest deposition rate. Even at a deposition rate of 
145 Avs, the films show good crystallinity with xm, of 15%, indicat- 
ing epitaxial growth. The x-ray diffraction measurements show that 
the films have strong c-axis orientation normal to the substrates. 
The films have metallic resistance versus temperature behavior 
with zero resistance temperatures of 90 K. The results indicate that 
the pulsed laser deposition technique could be used to deposit 
large-area films efficiently with adequate substrate movement. 


35009 Spin correlations of 2D quantum antiferromagnet at 
low temperatures and a direct comparison with neutron- 
scattering experiments. Ding, H. (Concurrent Computation 
Program, California Inst. of Tech., Pasadena, CA (USA)— Physics 
Department, California Institute of Technology, Pasadena, Califor- 
nia 91125 (USA)); Makivic, M.S. Physical Review Letters (USA), 
64(12): 1449-1452 (19 Mar 1990). DOE Contract FG03- 
85ER25009 ;AC03-81ER40050. 

Correlation functions of the spin-1/2 2D Heisenberg antiferro- 
magnet at low temperatures are computed via a large-scale Monte 
Carlo simulation on 128x128 lattices. The correlation length is 
found to be accurately described by the exponentially divergent 
form typical of classical Heisenberg spins in two dimensions. The 
large correlation lengths measured are directly compared with the 
neutron-scattering experiments on LazCuO,. The excellent fit pro- 
vides a first-principles determination of the exchange coupling: 
J=1450 +30 K. 


35010 Experimental evidence of a dimensional crossover in 
Y,Ba2Cu307_;. Farrell, D.E. (NASA Lewis Research Center, 
Cleveland, Ohio 44135 (USA)); Rice, J.P.; Ginsberg, D.M.; Liu, J.Z. 
Physical Review Letters (USA), 64(13): 1573-1576 (26 Mar 1990). 
DOE Contract W-31109-ENG-38. 

High-resolution torque-magnetometry data have been obtained 
on an untwinned single crystal of Y;BazCu307_, in the tempera- 
ture range 63<7T<88 K (7-=90.5 K). At T=80 K and above, the 
data are fit extrememly well with the accepted three-dimensional 
phenomenological theory, but below this temperature an anoma- 
lous torque develops when the magnetic field lies close to the 
Cu-O planes. The qualitative and quantitative features of our 
results provide strong evidence that breakdown of the three- 
dimensional description below 80 K is associated with a crossover 
to two-dimensional superconducting behavior. 


35011 Local charge-density change and superconductivity: 
A positron study. Jean, Y.C. (University of Missouri-Kansas City, 
Kansas City, Missouri 64110 (USA)); Sundar, C.S.; Bharathi, A.; 
Kyle, J.; Nakanishi, H.; Tseng, P.K.; Hor, P.H.; Meng, R.L.; Huang, 
Z.J.; Chu, C.W. Physical Review Letters (USA), 64(13): 1593- 
1596 (26 Mar 1990). DOE Contract W-7405-ENG-48. 

The temperature dependence between 10 and 300 K of the 
positron lifetime was measured in the high-temperature supercon- 
ductors YBAo(Cu;_,Mx)3O6,5, where MeZn and Ga with x=0.0 to 
0.07 and 6>0.8. In the undoped and Ga-doped samples, the 
positron lifetime in the Bloch state, 7,, was observed to decrease 
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below T-. In the Zn-doped samples, a dramatic x-dependent tem- 
perature variation of +, was observed: from a decrease of 7, 
below T- for x=0.01 to an increase of 7, for x>0.02. These new 
experimental results are interpreted in terms of a change in the 
local charge density of high-T, oxides associated with the super- 
conducting transition. 


35012  Field-induced broadening of the resistive transition 
and two-dimensional nature of flux pinning in Y2Ba,Cug0O;_¢ 
films. Budhani, R.C. (Department of Applied Science, Brookhaven 
National Laboratory, Upton, New York 11973 (USA)); Weich, D.O.; 
Suenaga, M.; Sabatini, R.L. Physical Review Letters (USA), 
64(14): 1666-1669 (2 Apr 1990). DOE Contract AC02-76CH00016. 
We report a unique dual nature of the magnetic-field-dependent 
resistive losses in epitaxial films of superconducting Y2Ba,CugO4¢. 
For excitation currents coplanar with the magnetic field, the losses 
are identical in the Ohmic regime for both longitudinal as well as 
transverse field orientations. In the nonlinear current-voltage 
regime, the transverse field results in the Lorentz-force-induced in- 
stability in the flux-line lattice and a higher dissipation. Comparison 
of the flux-pinning potential in Y2BayCugOQ;,_ deduced from the 
thermally activated nonlinear voltage with data on YBa2Cu307 sug- 
gests an important role of increased separation between Cu-O 
superconducting planes in Y2Ba,CugQOj¢ in flux pinning. 


35013 Experimental and thermodynamic study of nonstoi- 
chiometry in (YBa2Cu,07_,). Lindemer, T.B. (Oak Ridge 
National Lab., TN (USA). Chemical Technology Div.); Hunley, J.F.; 
Gates, J.E.; Sutton, A.L. Jr.; Brynestad, J.; Hubbard, C.R.; Gal- 
lagher, P.K. Journal of the American Ceramic Society (USA), 
72(10): 1775-1788 (Oct 1989). DOE Contract AC05-840R21400. 
This paper reports on the dependence of the nonstoichiometry of 
(YBa2Cu307_,) (solid), studied over 5 orders of magnitude in oxy- 
gen pressure and from 573 to 1173 K. Hydrogen-reduction 
methods for determining the absolute oxygen-to-metal ratio were 
developed. The resulting data were used to derive a chemical ther- 
modynamic representation of the experimental variables. The data 
were also compared with several other investigations to identify the 
self-consistent sets of data. The present data and thermodynamic 
data from the literature were correlated on an Ellingham diagram. 


35014 Target strength of ceramic materials for high-velocity 
penetration. Forrestal, M.J. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185 (USA)); Longcope, D.B. Joumal of 
Applied Physics (USA), 67(8): 3669-3672 (15 Apr 1990). DOE 
Contract AC04-76DP00789. 

We derived equations for the target-strength term used in the 
modified hydrodynamic model that describes long rod penetration 
into ceramic targets. Since ceramics have tensile strengths that are 
usually an order of magnitude lower than their compressive 
strength, this model allows for tensile cracking. In addition, our 
model includes the effect of pressure-dependent shear strength. 


35015 Optical emission spectroscopy during sputtering of 
Y-Ba-CU-oxide targets. Fleddermann, C.B. (Sandia National Labo- 
ratories, Albuquerque, New Mexico 87185 (USA)— Center for High 
Technology Materials, University of New Mexico, Albuquerque, 
New Mexico 87131 (USA)). Journal of Applied Physics (USA), 
67(8): 3815-3820 (15 Apr 1990). DOE Contract AC04-76DP00789. 

The sputter deposition of high-temperature superconducting thin 
films was studied using optical emission spectroscopy. Argon or 
oxygen ions generated by a Kaufman ion gun were used to sputter 
material from a composite target containing yttrium, barium, and 
copper which had been oxygen annealed. The impact of ions onto 
the target generates a plume of sputtered material which includes 
various excited-state atoms and molecules. In these studies, opti- 
cal emission is detected for all the metallic components of the film 
as well as for metallic oxides ejected from the target. No emission 
due to atomic or molecular oxygen was detected, however. Varia- 
tions in sputter conditions such as changes in sputter ion energy, 
oxygen content of the beam, and target temperature are shown to 
greatly affect the emission intensity, which may correlate to the 
characteristics of the sputtering and the quality of the films 
deposited. The results suggest that optical emission from the sput- 
tered material may be useful for real-time monitoring and control of 
the sputter deposition process. 
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35016 Levitation force and magnetic stiffness in bulk high- 
temperature superconductors. Chang, P.Z. (Department of 
Mechanical Engineering— Department of Aerospace Engineering, 
Cornell University, Ithaca, New York 14853 (USA)); Moon, F.C.; 
Hull, J.R.; Mulcahy, T.M. Journal of Applied Physics (USA), 67(9): 
4358-4360 (1 May 1990). DOE Contract W-31109-ENG-38. 

Levitation forces between a small permanent magnet and a disk 
of bulk high-temperature superconductor at 77 K were measured 
as a function of vertical separation for disks of composition Y-Ba- 
Cu-O, Ag/Y-Ba-Cu-O, (Pb,Bi)-Sr-Ca-Cu-O, and Tl-Ba-Ca-Cu-O. 
The forces were highly hysteretic; however, for all samples, on the 
initial descent of the magnet toward the disk, the force was unique, 
independent of magnet speed, and varied approximately as the 
negative exponential of the separation distance. Magnetic stiffness, 
associated with minor hysteresis loops, was found to be approxi- 
mately proportional to the levitation force, and nearly independent 
of magnet configuration and superconductor composition. 


35017 Antiferromagnetic form factor of SrzCuO,Clo. Wang, 
X.L. (Ames Laboratory, Ames, IA (USA)— Physics Department, 
lowa State University Ames, lowa 50011 (USA)); Miller, L.L.; Ye, J.; 
Stassis, C.; Harmon, B.N.; Johnston, D.C.; Schultz, A.J.; Loong, C. 
Journal of Applied Physics (USA), 67(9): 4524-4526 (1 May 1990). 

Neutron diffraction techniques have been used to study the 
antiferromagnetic form factor of SreCuO2Cl2, which has the body- 
centered-tetragonal (/4/mmm) K2NiF,-type structure (the same as 
that of tetragonal LagCuO, but with the out-of-plane oxygens re- 
placed by Ci and the La by Sr). The antiferromagnetic form factor 
was obtained at 15 K by measuring the integrated intensities of the 
( (1)/(2) (1/2) 0), ( (12) (1)/(2) 2), ( (1)/(2) (12) 3), ( (2) (8) 
(2) 0), ( (S\/(2) (8)/(2) 6), ( (B\/(2) ()/(2) 1), ( (3)(2) (3)(2) 8), and 
( (5)(2) (5)/(2) 0) magnetic reflections of a single crystal of 
Sr2CuO2Clo. The experimentally determined magnetic form factor 
is similar to that of LapCuO,. The experimental data were com- 
pared with the Cu*+ magnetic form factor and with the results of 
band theoretical calculations. We find that the fit to the experimen- 
tal data is improved if one assumes a dipolar spin polarization on 
the in-plane oxygen ions. 


35018 Rotational magnetic processes in YBa2Cu30,. Liu, L. 
(Department of Physics, University of Illinois at Chicago, Illinois 
60680 (USA)); Kouvel, J.S.; Brun, T.O. Journal of Applied Physics 
(USA), 67(9): 4527-4529 (1 May 1990). 

A polycrystalline superconducting thin-disk sample was rotated in 
a fixed field (H) at 4.2 K, and the vector magnitude and orientation 
of the total magnetization (M) were measured as the sample- 
rotation angle (8) was slowly cycled between 0° and 360°. The 
measured M was decomposed into a penetrating (vortex) flux com- 
ponent M, that rotates rigidly with the sample at very small 6 and 
a diamagnetic (shielding) component M, that stays antiparallel to 
H. As 6 is raised, Mp deviates from rigid rotation, and the devia- 
tions are very different for the zero-field-cooled (ZFC) and 
field-cooled (FC) states at the same H, indicating different distribu- 
tions in the strengths of the initial pinning forces. However, My is 
exactly the same for both states and closely equals x%oH, where xo 
is the low-H (ZFC) diamagnetic susceptibility. At still higher 6, Mp 
rotates up to some critical angle relative to H, where it remains as 
the sample continues to turn. This frictional motion of Mp relative to 
the sample presumably derives from a sequential hopping of vor- 
tices between pinning centers. 


35019 Magnetic phase transitions in Nd2CuO,. Skanthaku- 
mar, S. (Center for Superconductivity Research, Department of 
Physics, University of Maryland, College Park, Maryland 20742 
(USA)— National Institute of Standards and Technology, Gaithers- 
burg, Maryland 20899 (USA)); Zhang, H.; Clinton, T.W.; Sumar 
Joumal of Applied Physics (USA), 67(9): 4530-4532 (1 May 1990). 

Polarized and unpolarized neutron scattering techniques along 
with x-ray diffraction have been used to study the magnetic and 
Structural properties of a single crystal of Nd2CuOQ,. Long-range 
magnetic order of the Cu moments develops at Ty=245 K, with a 
simple antiferromagnetic configuration of spins as found in 
LapNiO,, while the spin directions may be either collinear or non- 
collinear. Additional abrupt transitions are observed at 75 and 30 
K, in which spin reorientations take place. Bragg peaks associated 
with the crystal structure are found at the same positions as the 
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magnetic Bragg peaks, and indicate that a small distortion of the 
basic tetragonal structure has occurred above 300 K. At low tem- 
peratures the Nd moments also order antiferromagnetically 
(Tw=1.5 K), while an additional transition of a continuous nature is 
observed at 150 mK. 


35020 Crystal-field excitations and superconductivity in 
Nd,,,Baz_,Cu307. Loong, C. (Argonne National Laboratory, Ar- 
gonne, Illinois 60439 (USA)); Goodman, G.L.; Soderholm, L.; 
Dabrowski, B.; Hinks, D.G. Journal of Applied Physics (USA), 
67(9): 4536-4538 (1 May 1990). DOE Contract W-31109-ENG-38. 
The felectron excitation spectra of Nd ions in superconducting 
NdBa,Cu3,07 and semiconducting Nd, 5Ba,5Cu307 have been 
determined by inelastic neutron scattering. Transitions within the 
paramagnetic ground-state multiplet due to crystal-field splittings 
have been observed up to about 120 meV in these materials. The 
temperature dependence of the width of the low-lying transition at 
~21 meV shows significant differences in the superconducting and 
normal states. Adopting the CF level assignments for 
HoBazCu307, we rescaled the CF parameters to account for the 
larger radial wave functions of Nd*+ ions and obtained a level 
scheme for the Nd using the lowest 100 states of the f configura- 
tion. The calculated level structures for REBapCu3;07 (RE=Nd, Pr, 
Ho) are in good agreement with neutron and susceptibility mea- 
surements. Influence of superconducting ordering on crystal-field 
transitions in the Nd,,,Baz_,Cu307 system is also discussed. 


35021 Two-dimensional magnetic order of Er _ in 
ErBa2Cu307. Lynn, J.W. (Center for Superconductivity Research— 
Department of Physics, University of Maryland, College Park, 
Maryland 20742 (USA)— National Institute of Standards and Tech- 
nology, Gaithersburg, Maryland 20899 (USA)); Clinton, T.W.; Li, 
W.; Erwin, R.W.; L Journal of Applied Physics (USA), 67(9): 4533- 
4535 (1 May 1990). DOE Contract W-31109-ENG-38. 

Neutron diffraction has been used to study the magnetic order of 
the Er ions in superconducting ErBazCu,07. Above the three- 
dimensional (3D) Neel temperature (Ty=0.618 K) a rod of 
scattering characteristic of two-dimensional (2D) behavior is unam- 
biguously observed, showing that the magnetic interactions of the 
rare earth ions are highly anisotropic, while there are no significant 
correlations observed between the sheets of Er spins. The system 
orders two dimensionally, and as a necessary consequence 3D or- 
der also sets in at the same temperature. The order parameter is 
found to obey the exact Onsager solution for a S= (1)/(2) , 2D Ising 
antiferromagnet. At low T, two separate types of simple 3D antifer- 
romagnetic structures are found, one characterized by a wave 
vector of ( (1)/(2) , 0,0), and the other by ( (1)/(2) ,0, (1)/(2) ). 


35022 Magnetic mechanisms of high-temperature supercon- 
ductivity (invited). Emery, V.J. (Department of Physics, 510-A, 
Brookhaven National Laboratory, Upton, New York 11973 (USA)). 
Journal of Applied Physics (USA), 67(9): 4666-4669 (1 May 
1990). DOE Contract AC02-76CH00016. 

A survey of the relationship between magnetism and supercon- 
ductivity in high-temperature superconductors is presented. It is 
shown that strong electron correlations are responsible for mag- 
netic behavior and for the specific electronic structure of the 
charge carriers. A survey of various proposals for a magnetic origin 
of high-temperature superconductivity is given, including the possi- 
bilities of unconventional pairing, new mechanisms, and new forms 
of the many-body theory. An important issue is whether 
superconductivity is an intrinsic property of mobile holes in an anti- 
ferromagnet. This possibility is compared and contrasted with more 
conventional approaches to the problem. 


35023. New mechanisms for irreversibility in high-7. super- 
conductors (invited). Krusin-Elbaum, L. (IBM Research, Yorktown 
Heights, New York 10598-0218 (USA)); Malozemoff, A.P.; Crone- 
meyer, D.C.; Holtzberg, F.; Clem, J.R.; Hao, Z. Journal of Applied 
Physics (USA), 67(9): 4670-4675 (1 May 1990). DOE Contract W- 
7405-ENG-82. 

We discuss the zero-field cooled (ZFC), field-cooled (FC), and 
remanent (rem) magnetization of YBaCuO crystals in the context of 
an extended Bean critical-state model. We introduce a novel way 
to include the reversible magnetization in this theory and show how 





this can explain the concave-downwards shape of the ZFC magne- 
tization near T-. We explain the persistence of remanence in a 
temperature range where FC and ZFC magnetizations merge in 
terms of a residual irreversibility arising from a step in the reversible 
B(H) curve. We also introduce the concept of a flux-trapping depth 
which helps explain the field dependence of the Meissner effect. 


35024 Dynamic quadrupolar excitation in PrO2. Kern, S. (De- 
partment of Physics, Colorado State University, Fort Collins, 
Colorado 80523 (USA)); Trouw, F.; Loong, C.; Lander, G.H. Jour- 
nal of Applied Physics (USA), 67(9): 4830-4831 (1 May 1990). 
DOE Contract W-31109-ENG-38. 

A 5.4-meV excitation has been measured in PrO, using inelastic 
neutron scattering. The excitation is identified as the energy split- 
ting of the Ig ground state, corresponding to the dynamic 
Jahn-Teller process responsible for producing a reduced magnetic 
moment below the 14-K Neel point. Its magnitude and temperature 
dependence are in keeping with the predictions of Allen and of 
Sasaki and Obata for UOz, as scaled to PrO2. We had previously 
invoked this mechanism to explain the broadening of the 130-meV 
Tg-to-T7 transition. Implications of these results for the magnetic 
response of PrOz, and other felectron systems will be discussed. 


35025 
cation in Y;_,Pr,Baz2Cu307. Reyes, A.P. (University of California, 
Riverside, California 92521 (USA)); MacLaughlin, D.E.; Takigawa, 
M.; Hammel, P.C.; Heffner, R.H.; Thompson, J.D.; Crow, J.E.; 
Kebede, A.; Mihalisin, T.; Schwegler, J. Journal of Applied Physics 
(USA), 67(9): 5032-5034 (1 May 1990). 

The ®Cu NMR Knight shift K has been measured in oriented 
powder samples of normal-state Y;_,Pr;BazCu307, x=0.2 and 
0.4. At plane Cu sites K is found to decrease with Pr doping, and a 
temperature dependence (dK/dT>0) develops. The variation of K 
with bulk susceptibility x is considerably greater than can be ex- 
plained using RKKY coupling between Pr spins and Cu nuclei, and 
the temperature variation of K resembles that of x in high-7, sys- 
tems with reduced conduction-hole concentration. These results 


are consistent with the view that Pr impurities significantly modify 
conduction-band properties, rather than acting as a “conventional” 
pair-breaking mechanism. 


35026 Strong low-field H,. anisotropy in TlpBa2Ca,Cu,0,. 
Claus, H. (Materials Science Division, Argonne National Labora- 
tory, Argonne, Illinois 60439 (USA)— Department of Physics, 
University of Illinois at Chicago, Chicago, Illinois 60680 (USA)); 
Crabtree, G.W. Journal of Applied Physics (USA), 67(9): 5049- 
5051 (1 May 1990). DOE Contract W-31109-ENG-38. 

Low-field de magnetization measurements in fields between 0.5 
and 40 G are reported on a single crystal of nominal composition 
TloBapCagCu3zOj9. It is observed that H.2, determined from the 
diamagnetic onset temperature, is quite anisotropic. Extrapolating 
He2 to zero field yields zero field superconductive transition temper- 
atures of T-=118 K for H parallel to the c axis and T-=111 K for H 
perpendicular to the c axis. This apparent inconsistency is thought 
to be due to the variation in stacking sequence of the Cu-O sheets. 


35027 Muon-spin-relaxation study of magnetism in 
ErBazCu30¢ 9. Lichti, R.L. (Department of Physics, Texas Tech 
University, Lubbock, Texas 79409 (USA)); Chan, K.B.; Adams, 
T.R.; Boekema, C.; Dawson, W.K.; Flint, J.A.; Cooke, D.W.; Kwok, 
R.S.; Willis, J.O. Journal of Applied Physics (USA), 67(9): 5055- 
5057 (1 May 1990). 

The copper magnetism of ErBagCu3O¢.2 is examined by 
transverse-field (TF) and zero-field (ZF) muon-spin relaxation 
(uSR). These data indicate two magnetic phases with Ty, 2330 K 
and Ty2~65 K. The second phase is signaled by deviation of the 
ZF-ySR frequencies from a standard magnetization curve and an 
abrupt change in the TF-uSR relaxation rate. A relaxation feature 
indicates a muon depolarization mechanism with a 79/2 depen- 
dence in the low-temperature phase. Observed fields are 
compared to those calculated for proposed magnetic structures. 


35028 Magnetic ordering in (Y,_,Pr,)Ba,Cu,07 as evi- 
denced by muon spin relaxation. Cooke, D.W. (Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545 (USA)); 
Kwok, R.S.; Jahan, M.S.; Lichti, R.L.; Adams, T.R.; Boekema, C.; 


Normak-state @Cu Knight shift and hole-band modifi- 
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Dawson, W.K.; Kebede, A.; Schwegler, J.; Crow, J.E. Journal of 
Applied Physics (USA), 67(9): 5061-5063 (1 May 1990). 

Using the zero-field-muon-spin-relaxation (SR) technique clear 
evidence has been found for antiferromagnetic ordering of Cu mo- 
ments within the CuO planes of (Y;_,Prx)BazCu307. The Neel 
temperatures are approximately 285, 220, 35, 30, and 20 K for 
x=1, 0.8, 0.6, 0.58, and 0.54, respectively. For x=0.50 we observe 
a fast-relaxing component of the muon polarization in addition to a 
long-time tail, reminiscent of spin-glass behavior. This region of the 
phase diagram (0.5<x<0.54) corresponds to the existence of both 
superconductivity and magnetism. The fully developed local mag- 
netic field for x>0.54 is found to be ~16 mT, but decreases to 
~12 mT at T=17 K for the x=1 sample, presumably due to the on- 
set of Pr-ion ordering. Magnetic ordering also occurs in- 
PrBa2Cu30,; the Neel temperature is ~325 K. 


35029  felectron localization/delocalization phenomena in 
PrBa.Cu,07 and related compounds. Soderhoim, L. (Argonne 
National Laboratory, Argonne, Illinois 60439 (USA)); Goodman, 
G.L.; Loong, C. Journal of Applied Physics (USA), 67(9): 5067- 
5069 (1 May 1990). DOE Contract W-31109-ENG-38. 

In order to investigate possible mechanisms for the suppression 
of superconductivity in PrBazCu307 and CmBazCu307, the elec- 
tronic properties of the Pr-compound have been examined using 
magnetic susceptibility and inelastic neutron scattering. These re- 
sults are compared with those obtained on an insulator, PrScOz3, 
chosen as a model compound. These experiments, together with 
cluster calculations, lead to the conclusion that an interaction be- 
tween the f electrons and the Cu d electrons occurs in both 
PrBapCu307 and CmBazCu307. 


35030 Time-dependent response and the de Almeida— 
Thouless line in R_ 1:2:3 superconductors. Foldeaki, M. 
(Department of Physics, Dalhousie University, Halifax, Nova Scotia 
B3H 3J5, Canada (CA)); McHenry, M.E.; Koszegi, L.; O’Handley, 
R.C. Journal of Applied Physics (USA), 67(9): 5058-5060 (1 May 
1990). DOE Contract FG02-84ER45174. 

As shown recently, the time-dependent response in high- 
temperature superconductors can be well evaluated on the basis of 
the classical theory of first-order relaxation processes, if the tem- 
perature is low enough. In this article we extend our investigation 
to the high-temperature limit and show that the decrease of the 
logarithmic relaxation rate is an experimental consequence of the 
relaxation model and not a critical slowing down. On the basis of a 
comparison of the different classical relaxation processes and su- 
perconductive time-dependent response the special features of the 
superconductor can be interpreted. It is shown that all irreversible 
relaxation results in thermal hysteresis as a consequence of the 
difference between the time scale of the relaxation and the experi- 
ment. This feature introduces difficulties into the experimental 
determination of the de Almeida—Thouless lines. 


35031 Magnetic phase diagrams of UCu2Si, and UNi,Si2. 
McElfresh, M.W. (IBM T. J. Watson Research Center, P.O. Box 
218, Yorktown Heights, New York 10598 (USA)); Rebelsky, L.; 
Torikachvili, M.S.; Borges, H.; Reilly, K.; Horn, S.; Maple, M.B. 
Journal of Applied Physics (USA), 67(9): 5218-5220 (1 May 
1990). DOE Contract AC02-76CH00016 ;FG03-86ER45230. 

Magnetization measurements performed on UCu2Siz and 
UNi2Siz are reported. The compound UCu2Si. appears to undergo 
both an antiferromagnetic (AFM) transition at T~107 K and a ferro- 
magnetic (FM) transition at T-~103 K. While the second transition 
at T; has already been reported, the AFM phase was apparently 
overlooked in earlier studies. The compound UNi2Si2 undergoes a 
transition at T~97 K, which was previously shown to be AFM by 
neutron scattering; we present evidence for the occurrence of a 
FM state below the AFM transition. 


35032 Magnetization and ac-loss_ characteristics of 
YBa,(Cu,_,Fex)307 superconductors. Orehotsky, J. (Depart- 
ment of Applied Science, Brookhaven National Laboratory, Upton, 
New York 11973 (USA)); Xu, Y.; Wang, Y.L.; Garber, M.; Suenaga, 
M. Journal of Applied Physics (USA), 67(9): 5461-5462 (1 May 
1990). DOE Contract AC02-76CH00016. 

The dc hysteresis behavior of the magnetization and the 60-Hz 
ac loss characteristics were both measured at 4.2 K as a function 
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of applied field to 2000 Oe on YBa2Cu307 and on iron-substituted 
YBa2(Cu; —xFex)307 samples with x=0.04 and 0.10. From the de 
hysteresis behavior, energy loss per cycle was found to decrease 
with increasing Fe content. On the other hand, replacing copper 
with iron up to 4% did not change the 60-Hz loss, but increasing 
the iron content up to 10% was found to increase the loss by a sig- 
nificant amount. 


35033 Energy-level assignments for the '£ and *7,a states 
of MgO:Ni**. Payne, S.A. (Lawrence Livermore National Labora- 
tory, University of California, P.O. Box 5508, Livermore, California 
94550 (USA)). Physical Review, B: Condensed Matter (USA), 
41(10): 6109-6116 (1 Apr 1990). DOE Contract W-7405-ENG-48. 

The 'T>—'E°T,a luminescence, and the °T,—'E,°T,a excited- 
state absorption spectra of MgO:Ni** have been observed for the 
first time. These data are used in conjunction with the conventional 
ground-state absorption spectrum, to determine the energy-level 
assignments for the 3T,a and 'E states. In particular, three of the 
four spin-orbit components of the °7,a state are identified. 
Although the A, spin-orbit component is broadened beyond recog- 
nition, the 7; component is directly observed as a magnetic-dipole 
allowed transition in the *7>—°7,a excited-state absorption spec- 
trum. Lastly, the energies of the 72 and E spin-orbit levels are 
inferred from the positions of their vibrational sidebands in the 
ground-state absorption spectrum. 


35034 Excited-state dynamics and energy transfer of +4 
curium in cerium tetrafluoride. Liu, G.K. (Argonne National Labo- 
ratory, Argonne, Illinois 60439 (USA)); Beitz, J.V. Physical Review, 
B: Condensed Matter (USA), 41(10): 6201-6212 (1 Apr 1990). 
DOE Contract W-31109-ENG-38. 

Energy-transfer dynamics of 5f states of +4 curium in cerium 
tetrafluoride have been investigated for the first time. Emission 
from the lowest energy component of the second 1 multiplet was 
studied using time- and frequency-resolved laser-induced fluores- 
cence. The observed dynamics were complex due, in part, to the 
strong ion-lattice coupling and the dense fstate energy-level struc- 
ture of Cm*. The influence of experimental parameters such as 
excitation frequency, excitation intensity, sample temperature, and 
prior optical irradiation on the observed nonexponential fluores- 
cence decays was determined. The observed 5f-state dynamics of 
0.1 at. % Cm*:CeF, are well fit by a cross-relaxation model, ex- 
cept at low temperature and high excitation intensity, where 
photoinduced site distortion and ground-state depletion via a two- 
photon process occurred. In this case, the initial fluorescence 
decay rate of Cm** on one of the two metal-ion sites was reduced 
in comparison with the rate observed at lower excitation intensity. 
A cross-relaxation model incorporating exciton-exciton annihilation 
was necessary to describe the fluorescence dynamics of 5 at. % 
Cm**:CeF,. The derived energy-transfer rates for 5f states of 
Cm* via cross relaxation and up conversion are two orders of 
magnitude higher, at equal ion densities, than those of lanthanide- 
ion 4f states and approach those of transition-metal-ion d states. 


35035 Cu Knight shifts in the superconducting state of 
YBa2Cu,07_; (7-=90 K). Barrett, S.E. (Department of Physics, 
University of Illinois at Urbana-Champaign, Urbana, IL (USA)— 
Materials Research Laboratory, University of Illinois at Urbana- 


Champaign, Urbana, Illinois 61801 (USA)); Durand, DJ.; 
Pennington, C.H.; Slichter, C.P.; Fr Physical Review, B: Con- 
densed Matter (USA), 41(10): 6283-6296 (1 Apr 1990). DOE 
Contract AC02-76ER01198. 

The authors have used ®Y NMR to measure the internal 
magnetic field of a sample of YBaz2Cu3;07_,; (7-=90 K) in the su- 
perconducting state to correct for the effects of the Meissner 
shielding currents. They used this information to separate the 
magnetic-shift tensor into orbital (chemical-shift) and spin (Knight- 
shift) contributions. They find that the temperature dependence of 
the chain Cu Knight shift fits the classic Yosida function of weak- 
coupling, orbital-s-state, spin-singlet BCS theory. For the planes, 
the Knight shift also requires a spin singlet, but with a strong- 
coupling Yosida function. The best fit is for an orbital s state, but 
an orbital d state is also possible. They find a zero-temperature 
gap A(0) of 1.76kg7, for the chains. For the planes, A(0) can range 
from 1.9kg7- to 3.1kKgr¢. 
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35036 Spin excitations and pairing gaps in the supercon- 
ducting state of YBaj,Cu,07_;. Monien, H. (Department of 
Physics, University of Illinois at Urbana-Champaign, 1110 West 
Green Street, Urbana, Illinois 61801 (USA)); Pines, D. Physical 
Review, B: Condensed Matter (USA), 41(10): 6297-6305 (1 Apr 
1990). 

We show that it is possible to give a quantitative account of the 
temperature dependence of the measurements of the Knight shift 
and the spin-lattice-relaxation times for planar copper and oxygen 
sites in the superconducting state of YBazCu307_,; by assuming 
that the planar excitations form a strongly coupled antiferromag- 
netic Fermi liquid. We consider anisotropic singlet and triplet pairing 
states with an orbital momentum /<2 and report on gap parameters 
and antiferromagnetic enhancement factors that are consistent with 
experiment. We present as well our calculations for the chain sites, 
for which an additional relaxation mechanism appears required. 


35037 X-ray absorption of BaBiO, and superconducting 
BaBig 25Pbp 7503. Boyce, J.B. (Xerox Palo Alto Research Center, 
Palo Alto, California 94304 (USA)); Bridges, F.G.; Claeson, T.; 
Geballe, T.H.; Remeika, J.M. Physical Review, B: Condensed Mat- 
ter (USA), 41(10): 6306-6314 (1 Apr 1990). 

X-ray-absorption studies of BaBiO; and superconducting 
BaBip 25Pbo.7503 (Ba-Bi-Pb-O) did not show any structural trans- 
formations altering the gross-scale near-neighbor environment or 
the valence between 4 and 300 K. Two Bi-O distances, separated 
by about 0.17 A, could be distinguished for BaBiOs. Also in Ba-Bi- 
Pb-O, there is a strong indication of two different Bi-O distances, 
separated by about 0.12 A, but only one Pb-O distance. The differ- 
ing Bi-O separations may be connected with local spatial charge 
fluctuations. The valence states of the two differently located Bi 
atoms could not be conclusively determined from the absorption- 
edge shape, but the Bi and Pb near-edge structures for 
Ba-Bi-Pb-O are nearly identical. The Bi-O and Pb-O vibrational fre- 
quencies, considered important for superconductivity, could be 
estimated from the temperature dependence of the broadening of 
the nearest-neighbor distributions; they correspond to Einstein tem- 
peratures of about 500 K. 


35038 Magnetic correlations in YBa2Cu,0,,, at supercon- 
ducting concentrations. Shirane, G. (Risoe National Laboratory, 
DK 4000 Roskilde, Denmark (DK)); Als-Nielsen, J.; Nielsen, M.; 
Tranquada, J.M.; Chou, H.; Shamoto, S.; Sato, M. Physical Re- 
view, B: Condensed Matter (USA), 41(10): 6547-6552 (1 Apr 
1990). DOE Contract AC02-76CH00016. 

Neutron-scattering measurements have been carried out on 
three large single crystals of YBazCu3O¢,, with superconducting 
transition temperatures 7-=25, 45, and 50 K. Strong two- 
dimensional magnetic correlations are found in the first two, and 
the magnetic cross sections at low temperatures are almost as 
strong as in compounds with smaller x. However, the magnetic in- 
tensities at low energies below 10 meV decrease considerably on 
heating to 300 K. A large decrease of the magnetic inelastic cross 
section was observed in the third sample (7-=50 K) relative to the 
first two at these low energies. The implications of these results 
are discussed. 


35039 Anisotropic magnetic relaxation, hysteresis, and 
Meissner fraction in untwinned single-crystal YBa2Cu30,_; 
produced without applying stress. Rice, J.P. (Department of 
Physics, University of Illinois at Urbana-Champaign, Urbana, IL 
(USA)); Ginsberg, D.M.; Rabin, M.W.; Vandervoort, K.G.; Crabtree, 
G.W.; Claus, H. Physical Review, B: Condensed Matter (USA), 
41(10): 6532-6540 (1 Apr 1990). DOE Contract W-31109-ENG-38. 

By quenching the tetragonal phase during crystal growth of 
YBazCu307_, and then oxygenating the crystals without mechani- 
cal stress, we obtain some essentially untwinned crystals. Magnetic 
measurements on such crystals, with fields applied along the a or 
b axis, show anisotropy. A qualitative analysis of our relaxation and 
hysteresis data indicates that the critical current density is higher 
along a than along b (the chain direction). The anisotropic Meiss- 
ner percent data show that pinning is higher for fields along b than 


along a. 


35040 Reply to “Question of superoxide in La,CuQ,,;”. 
Shinn, N.D. (Sandia National Laboratories, Albuquerque, New 





Mexico 87185 (USA)); Rogers, J.W. Jr.; Schirber, J.E. Physical Re- 
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view, B: Condensed Matter (USA), 41(10): 7241-7242 (1 Apr 
1990). DOE Contract AC04-76DP00789. 

The arguments of Strongin et al. in the preceding Comment con- 
cerning the assignments of O(1s) binding energies in LagCuO,,; 
are based upon (1) data from significantly inequivalent samples 
and (2) assumptions concerning the chemical state of lithium ions 
frozen on solid oxygen. We reiterate the experimental basis for our 
original conclusions, clarify the discrepancies, and cite work under- 
way to resolve this issue. 


35041 Weak coupling and anisotropy in the magnetic pene- 
tration depth of the high-temperature superconductor 
TlpCa,BazCu3019,;. Thompson, J.R. (Solid State Division, Oak 
Ridge National Laboratory, P.O. Box 2008, Oak Ridge, Tennessee 
37831-6061 (USA)— Department of Physics, The University of 
Tennessee, Knoxville, Tennessee 37996-1200 (USA)); Christen, 
D.K.; Deeds, H.A.; Kim, Y.C. Physical Review, B: Condensed Mat- 
ter (USA), 41(10): 7293-7296 (1 Apr 1990). DOE Contract 
AC05-840R21400. 

Magnetic penetration depths 4(7) have been determined as a 
function of temperature T for the high-temperature superconductor 
TloCa2BazCu3039,5. Magnetization measurements were performed 
on an aligned, composite powder sample (7-=123 K) with the mag- 
netizing field parallel or perpendicular to the common c axes of the 
dispersed crystallites. The magnetization in the vortex state was 
analyzed using the theory of Kogan et al. [Phys. Rev. B 38, 11 958 
(1988)] to obtain values for 4. The results were best described by 
BCS weak-coupling theory in the clean limit, with deduced values 
A(0) of 173 and 480 nm for the components of the penetration- 
depth tensor. 


35042 Question of superoxide in La,CuO,,;. Strongin, M. 
(Physics Department, Brookhaven National Laboratory, Upton, New 
York 11973-6000 (USA)); Qiu, S.L.; Chen, J.; Lin, C.L.; McCarron, 
E.M. Physical Review, B: Condensed Matter (USA), 41(10): 7238- 
7240 (1 Apr 1990). DOE Contract AC02-76CH00016. 

It has recently been suggested that superoxide plays a role in 
the superconductivity of oxygen-enriched LazCuOQ,,5. The x-ray 
photoelectron spectroscopy (XPS) identification of the superoxide 
is crucial in these arguments. In recent experiments we have de- 
posited Li on solid O2, and from these data we are able to reliably 
identify the superoxide, peroxide, and oxide in the XPS spectra of 
this relatively simple system. Our identification of the superoxide 
peak at 534.5 eV does not agree with the value of 532 eV given by 
others for LagCuO,4,;. Furthermore, the O 1s spectrum we ob- 
tained for LagCuO4,; shows only a single peak at 529 eV with no 
evidence of superoxide. This is of course expected for small 6. 


35043 Growth of alkali halides by molecular-beam epitaxy. 
Yang, M.H. (Department of Physics, University of Illinois at Urbana- 
Champaign, 1110 West Green Street, Urbana, Illinois 61801 
(USA)— Materials Research Laboratory, University of Illinois at 
Urbana-Champaign, 104 South Goodwin Avenue, Urbana, Illinois 
61801 Physical Review, B: Condensed Matter (USA), 41(12): 
8500-8508 (15 Apr 1990). DOE Contract AC02-76ER01198. 

Alkali halide single crystals are shown to grow well from molecu- 
lar beams over a wide temperature range ~(0.1-0.5)7m, where Tm 
is the melting temperature. Growth characteristics for homoepitaxy 
and heteroepitaxy, for alloys and superlattices, are discussed and 
found systematically different from those of metals and semiconduc- 
tors. The reasons are related here to the type of lattice cohesion. 


35044 High-t(c) copper-oxide superconductors. Lechter, 
W.L.; Osofsky, M.S.; Skelton, E. To Department of the Navy, 
Washington, DC (US). USA Patent Application 7-433,245. 8 Nov 
1989. 11p. Available from NTISPC NO3/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

High T sub C superconducting compounds are made by forming 
a reaction mixture of the oxides of Sr, Cu, Ca and Tl, compressing 
these into a hardened body, and placing the hardened body into a 
container. The container is then evacuated and sealed. The hard- 
ened body is heated under pressure until the oxides of Sr, Ca, Cu, 
and TI react to form a superconducting compound. 


Refer also to citation(s) 34158, 34161, 34164, 34186, 34249, 
34262, 34263, 34264, 34265, 34267, 34367, 34392, 34467, 34600, 
34613, 34710, 34723, 34734, 34754, 34761, 34776, 34793, 34852, 
34853, 34855, 34858, 34861, 34862, 34863, 34888, 34889, 34890, 
34913, 34947, 34963, 34983, 35158, 35214, 35319, 35353, 35358, 
35375, 35649, 35700, 35785, 35787, 36190, 36192, 36473, 36490, 
36573, 36608, 36609, 36625 


35045 (AD-A-217724/4/XAB) Oxygen concentrations on 
surfaces of carbon fibers. Final report. Lin, SS. Army Materials 
Research Agency, Watertown, MA (USA). Materials Technology 
Lab. Nov 1989. 18p. (MTL-TR—89-99). Available from NTIS, PC 
AO3/MF A01. 

Performance of carbon-fiber-reinforced composites depends sig- 
nificantly on the interface between the fiber surfaces and the resin 
matrix. Good adhesion is a precondition for the intended transfer of 
stresses in the fiber polymer composites. For carbon fibers, the ox- 
idized surface treatment is a widely accepted method used to 
achieve good adhesion. In this, five pitch/polyacrylonitrile-based 
carbon fibers were surface treated with various chemical agents 
such as nitric acid, peroxide, oxygen, and acid/hydrogen. The 
oxidized surfaces were characterized by scanning electron mi- 
croscopy (SEM), X-ray photoelectron spectroscopy (XPS), and 
Auger spectroscopy for surface morphology, carbon-oxygen func- 
tional groups, and oxygen distributions. In particular, scanning 
Auger microanalysis was extensively employed for the detailed de- 
terminations of oxygen distributions on the fiber surfaces. These 
results indicate that the formation of oxides on the fiber surfaces 
vary widely from region-to-region, segment-to-segment, and strand- 
to-strand. The available of surface oxides are dependent on the 
fiber structure, as well as the precursors. 


35046 (AD-A-217988/5/XAB) High-field superconductivity 
of Chevrel-phase compounds. Interim r . Freeman, J. 
Northwestern Univ., Evanston, IL (USA). Apr 1981. 10p. Available 
from NTIS, PC A02/MF A01. 

A brief description is given on the electronic structure of complex 
systems and the origin of their electronically driven phase transi- 
tions. The properties of the Chevrel-phase compounds, particularly 
SnMo6S8 and EuMo6S8, are of great scientific and technological 
interest because of their unusual high magnetic field properties 
including the enhancement of the upper critical fied H sub c2 ob- 
served when Eu is added to SnMo6S8. For example, up to an Eu 
concentration of 0.5, t sub c is hardly changed with the depression 
occurring abruptly only at high concentration. This behavior is con- 
trary to observations on all other materials with the addition of a 
local magnetic moment and the theory of Abrikosov and Gor’kov. 


35047 (AD-A-218953/8/XAB) Crack arrest by strong short 
fibers in a composite. Shibata, S.; Mori, T.; Mura, T. Northwest- 
ern Univ., Evanston, IL (USA). Dept. of Civil Engineering. 1989. 8p. 
Available from NTIS, PC AO2/MF A01. 

Pub. in ISIJ (iron and Steel Institute of Japan) International, Vol. 
29, No. 11, 469-474(Nov 1989). 

Using an inclusion method, the energetics involved in the 
extension of a crack bridged by short fibers in a composite are an- 
alyzed. Fibers are allowed to slide along matrix-fiber interfaces with 
finite frictional resistance. Analytical expressions for the energy 
release rate of the extension of a crack are given. Similarly, the re- 
sistance to the crack extension by the fiber sliding is evaluated 
analytically. The stability and unstability of a bridged crack are ex- 
amined under various combinations of parameters such as external 
stress, friction along matrix fiber interfaces, crack size and shape 
and volume fraction of fibers. 


35048 (AECL-9560) Radiation-curable prepreg composites. 
Saunders, C.B.; Dickson, L.W.; Singh, A.; Carmichael, A.A.; 
Lopata, V.J. Atomic Energy of Canada Ltd., Pinawa, MB (Canada). 
Whiteshell Nuclear Research Establishment. 1988. 23p. Order 
Number DE90629740. Available from NTIS (US Sales Only), PC 
A03/MF A01; OSTI; INIS. 

A potential application of electron-beam processing in composite 
manufacturing is curing carbon-fibre prepregs. These thermally cur- 
able prepregs, carbon fibres or fabrics preimpregnated with liquid 
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polymer resin, are commonly used in the aircraft industry. A 
radiation-property specifications of a leading aircraft manufacturing 
company. Characterization studies showed that the maximum gel 
fraction in the cured polymer occurred at a dose of about 50 kGy 
and varied from 91 to 97%, depending on the type of atmosphere 
(air or nitrogen) and the pressure (100 to 1000 kPa) during irradia- 
tion. Only the acrylate groups of the resin took a significant part in 
the curing reactions. Some carbon dioxide was produced during ra- 
diation curing. The polymer was amorphous with a softening point 
of about 235 degrees Celsius and a linear thermal expansion coef- 
ficient of 1.3 x 10-* m/(m-degrees Celsius) between 25 and 150 
degrees Celsius (30 to 50 kGy). Preliminary mechanical and physi- 
cal testing of the prepreg composites has also been started. 


35049 (AERE-R—13658) Radiation dose rate effects in poly- 
meric cable materials: Pt. 1: Initial survey. Burnay, S.G.; 
Johnson, D.I. UKAEA Harwell Lab. (UK). Materials Development 
Div. Dec 1989. 61p. Available from H.M. Stationery Office, London, 
price Pound 12.00. 

An experimental survey of dose rate effects in commercial cable 
materials has been carried out under the general guidelines of the 
International Electrotechnical Commission Standard 544. In all of 
the polymer types tested, the tensile strength is dependent on the 
dose rate, degrading more rapidly with dose at the lower dose rate. 
In materials based on ethylene copolymers (EVA, EPR and EMA 
types), the elongation at break is not strongly dependent on dose 
rate. In other materials such as PEEK, crosslinked polyethylene 
and halogenated polymers, the elongation at break is strongly dose 
rate dependent, degrading more rapidly with dose at lower dose 
rates. (author). 


35050 (CONF-900368-6) Formation of nickel silicides by 
excimer laser CVD of Ni(CO),. Borsella, E.; Kompa, K.L.; Reiner, 
H.; Schroder, H. ENEA, Frascati (Italy). Centro Ricerche Energia. 
1990. 2p. From International conference on optical science and en- 
gineering; Hague (Netherlands); 12-16 Mar 1990. Order Number 
DE90764286. Available from NTIS (US Sales Only), PC A02/MF 
A01. 

Paper presented at the international congress on optical science 
& engineering (The Hague, 12-16 Mar 1990). 

Short communication. NICKEL SILICIDES/chemical vapor depo- 
sition; SILICON/purification; | NICKEL/annealing; EXCIMER 
LASERS; XENON CHLORIDES; LASER-RADIATION HEATING; 
SILICON; PURIFICATION; NICKEL; ANNEALING; CRYSTAL 
GROWTH 
35051 (CONF-900368-8) Synthesis of ultrafine ceramic 
rs by means of carbon dioxide laser in a flow reactor. 
Borsella, E.; Fantoni, R.; Piccirillo, S. ENEA, Frascati (Italy). Centro 
Ricerche Energia. 1990. 1p. From International conference on opti- 
cal science and engineering; Hague (Netherlands); 12-16 Mar 
1990. Order Number DE90764282. Available from NTIS (US Sales 
Only), PC AO2/MF A01. 

Paper presented at the international congress on optical science 
& engineering (The Hague, 12-16 Mar 1990). 

Short communication. SILICON/photolysis; SILICON; PHOTOLY- 
SIS; CERAMICS; POWDERS; ENERGY BEAM DEPOSITION; 
SILANES; PRECURSOR; CARBON DIOXIDE LASERS; CRYSTAL- 
LOGRAPHY; NITRIDATION; SILICON CARBIDES 


35052 (CONF-900368-9) ArF excimer laser photolysis of 
tetramethyltin Sn(CH3), probed by dye-laser-induced resonant 
multi-photon-ionization. Larciprete, R.; Fontana, S.; Borsella, E. 
ENEA, Frascati (Italy). Centro Ricerche Energia. 1990. 2p. From 
International conference on optical science and engineering; Hague 
(Netherlands); 12-16 Mar 1990. Order Number DE90764281. Avail- 
able from NTIS (US Sales Only), PC AO2/MF A01. 

Paper presented at the international congress on optical science 
& engineering (The Hague, 12-16 Mar 1990). 

Short communication. TIN COMPOUNDS/photolysis; METHYL 
RADICALS; PHOTOLYSIS; EXCIMER LASERS; ARGON FLUO- 
RIDES; DYE LASERS; PHOTONS; RESONANCE ABSORPTION; 
THIN FILMS; ENERGY BEAM DEPOSITION; PRECURSOR 


35053 (CONF-900466-59) “Column-by-column” composi- 
tional mapping at semiconductor interfaces using Z-contrast 
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STEM. Jesson, D.E. (Oak Ridge National Lab., TN (USA)); Penny- 
cook, S.J.; Baribeau, J.M. Oak Ridge National Lab., TN (USA). 
May 1990. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC05-840R21400. From Spring meeting of the Materials 
Research Society; San Francisco, CA (USA); 16-21 Apr 1990. Or- 
der Number DE90012594. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

A new strategy for atomic resolution compositional mapping at 
semiconductor interfaces is presented. Images can be interpreted 
directly to within 10% to give column-by-column compositional in- 
formation with a sensitivity approaching Rutherford scattering cross 
sections. We apply the method to obtain the first atomic resolution 
images of interfacial ordering in ultrathin (SimGen)p superlattices 
and attribute the results to growth on (2 x 1) and (1 x 2) recon- 
structed surfaces. 13 refs., 7 figs. 


35054 (CONF-900546-3) Mechanical property characteriza- 
tion of fiber-reinforced SiC matrix composites. Stinton, D.P.; 
Lowden, R.A.; Krabill, R.H. Oak Ridge National Lab., TN (USA). 
[1990]. 14p. Sponsored by U.S. DOE Fossil Energy. DOE Contract 
AC05-840R21400. From 4. conference on fossil energy materials; 
Oak Ridge, TN (USA); 15-17 May 1990. Order Number 
DE90011316. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Mechanical properties of Nicalon-fiber-reinforced silicon carbide 
(SiC) matrix composites fabricated by a forced chemical vapor infil- 
tration (CVI) process have been measured and compared with 
properties of composites fabricated by a conventional isothermal 
process. The mechanical properties are nearly identical for com- 
posites fabricated by the two processes provided that hot-face 
temperatures <1200°C are used for the forced CVI process. Com- 
posites reinforced with more stable Tyranno fibers were fabricated 
by forced CVI and exhibited room temperature mechanical proper- 
ties similar to those of Nicalon-reinforced composites and improved 
high-temperature strengths. 18 refs., 4 figs., 3 tabs. 


35055 (DOE/ER/13222-T1) [Fundamental electron transfer 
processes at the single crystal semiconductor/liquid inter- 
face]: Final technical report. Lewis, N.S. California Inst. of Tech.., 
Pasadena, CA (USA). Div. of Chemistry and Chemical Engineer- 
ing. 2 May 1990. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG03-84ER13222. Order Number DE90011438. 
Available from NTIS, PC A02/MF A01 - OSTI. 

During the past three year grant period, we have focussed ef- 
forts on four major areas on investigation. All of these topics are 
related to the fundamental features of photo-induced charge sepa- 
ration at semiconductor/liquid interfaces. This report presents work 
in each of the four research areas: cyclic voltammetry theory and 
current-voltage theory, short wavelength photocurrent measure- 
ments, photoelectrochemical processing to make improved solid/ 
state photovoltaic devices, and photoelectrochemistry and surface 
chemistry of GaAs. 


35056 (DOE/ER/45250-3) Investigation on the MBE growth 
and properties of AlGainAs/inP and InGaAs-IinAlAs superlat- 
tices: Final report, April 15, 1986-December 14, 1989. 
Bhattacharya, P.K.; Gibala, R. Michigan Univ., Ann Arbor, MI 
(USA). Dec 1989. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-86ER45250. Order Number DE90012248. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The results presented in this report cover work carried out under 
grant FGO2-86ER45250 during the period May 15, 1986 to 
December 14, 1989. The focus of the work has been to grow wide- 
bandgap ternary and quaternary semiconductors InAlAs and 
InGaAlAs by molecular beam epitaxy and to investigate their elec- 
tronic, optical and structural characteristics. The techniques being 
used are X-ray, TEM, photoluminescence and absorption, DLTS, 
Hall transport, and Raman Spectroscopy. The experiments have in- 
cluded both lattice matched and strained layers. We have grown a 
series of InGaAlAs quaternary alloys lattice matched to InP, cover- 
ing the bandgap range from 0.75 to 1.45 eV. Low temperature 
photoluminescence measurements indicate that the layers are pos- 
sibly the best even grown. The excitonic linewidths are extremely 
narrow and indicate minimal amounts of clustering. Detailed struc- 
tural characterization of strained InGaAs/InAlAs on GaAs, by TEM 
has been done. The purpose of this study was two-fold: first, to 





understand the growth kinetics during strained epitaxy and the 
generation and propagation dislocations; and second, to study the 
growth of this mismatched layers for device applications. 


35057 (DOE/ER/45292-11) NMR and optical studies of 
piezoelectric polymers: Annual performance report, April 1, 
1989—March 31, 1990. Schmidt, V.H. Montana State Univ., Boze- 
man, MT (USA). Dept. of Physics. [1990]. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG06-87ER45292. Order 
Number DE90012459. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Our current DOE Grant (No. FG06-87ER45292), “NMR and Opti- 
cal Studies of Piezoelectric Polymers,” began on April 1, 1987 and 
runs for three years. The work done to date under this Grant in- 
cludes NMR, Brillouin scattering and neutron scattering studies of 
piezoelectric polymers, some applied research with polymer- 
dispersed liquid crystals, and reanalysis of the elastic theory of 
nematic liquid crystals. 


35058 (DOE/ER/45312-3) Alumina reinforced tetragonal 
zirconia (TZP) composites: Progress report. Shetty, D.K. Utah 
Univ., Salt Lake City, UT (USA). Dept. of Materials Science and En- 
gineering. [1990]. 17p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-87ER45312. Order Number DE90011871. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

During the past two years, significant progress was made in the 
three areas. These are (1) Studies of Interfacial Debonding and 
Sliding Friction in Ceramic-Matrix Composites, (2) Processing and 
Characterization of Alumina-Reinforced TZP Composites, and (3) 
Application of Electrical-Mechanical Analog to Composites. 
Highlights to the research results in the above three areas are de- 
scribed this report. 


35059 (DP-MS-—88-184-Rev.) Evaluation of sorbent materi- 


als: Revision. Rankin, W.N. (Du Pont de Nemours (E.!.) and Co., 
Aiken, SC (USA). Savannah River Lab.); Gomillion, S.L.; Lucken- 
bach, R.L. Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 


Savannah River Lab. [1989]. 10p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC09-76SR00001. (CONF- 
890207—1-Rev.: Waste management '89: 15th international waste 
management symposium conference, Tucson, AZ (USA), 26 Feb - 
2 mar 1989). Order Number DE90011247. Available from NTIS, 
PC AO2/MF A01 - OSTI; GPO Dep. 

The sorption efficiency of different types of liquid sorbent materi- 
als was determined under carefully controlled laboratory conditions. 
Results show that the sorption capacity is affected both by the type 
of material and by the form of the material. Attractive alternate sor- 
bents to “atomic wipes” and Oil-Dry were identified. Small pillows 
of shredded synthetic sorbents are an attractive alternative to Oil- 
Dry as a sorbent and to “atomic wipes” as both a sorbent and in 
decontamination by wiping. Synthetic sorbents in cloth form offer 
an attractive alternative to “atomic wipes” in decontamination by 
wiping because theses materials are compatible with nitric acid and 
they may be more fire resistant. A larger-scale evaluation is 
planned with the most promising sorbents. In addition, develop- 
ment is planned of a sorbent that will be efficient, compatible with 
nitric acid, fire resistant. 6 refs., 2 tabs. 


35060 (IS-T-1367) Experimentally induced deformation 
mechanisms in single crystal sodic plagioclase. Kramer, M.J. 
Ames Lab., IA (USA). Jan 1990. 132p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-82. Order Number 
DE90011736. Available from NTIS, PC A07/MF A01 - OSTI; GPO 
Dep. 

This dissertation is divided into four sections. The first section 
deals with the redesign of the small Griggs constant strain rate de- 
formation apparatus used to perform the high temperature (T) and 
high pressure (P) deformation of the single crystal sodic plagio- 
clases analyzed in this study. A numerical approach based on finite 
elements was used to determine which components contributed to 
the highest heat loss in the original design and to explore numeri- 
cally new materials and geometries. New sample assemblies based 
on the numerical calculations were then machined and tested. The 
second section describes the micromechanisms of deformation ob- 
served in the deformed cores of the sodic plagioclase crystals. The 
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third section discusses a mechanism for the enhanced rate of dis- 
ordering observed during deformation experiments compared to the 
rate observed in hydrostatic experiments under the same P and T 
conditions. The last section discusses the possibility of deformation 
twinning in partially disordered sodic plagioclase, which is theoreti- 
cally impossible, yet observed in unannealed samples favorably 
oriented to twinning deformed at 900°C. 106 refs., 27 figs., 8 tabs. 


35061 (IS-T-1425) A study on ultrasonic detection and 
characterization of partially closed fatigue cracks. Van Wyk, 
L.M. Ames Lab., IA (USA). Feb 1990. 68p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-82. Order 
Number DE90011748. Available from NTIS, PC AO4/MF A01 - 
OSTI; GPO Dep. 

This study consists of an ultrasonic characterization of two differ- . 
ent fatigue cracks in 2024-1351 Aluminum. The first crack was 
grown with a 5 cycle overload, and the second was grown with a 
decreasing stress intensity. The first part of the study used through 
transmitted longitudinal ultrasonic waves to find a distinct change in 
the transmission coefficient as fatigue cycles were added following 
the overload and as the crack was statically loaded during the ul- 
trasonic scanning. The second part of the study compared the 
differences in the through transmitted signals and the shear 
diffracted signals of the decreasing AK crack to a crack in the con- 
stant AK condition. In both parts of the study, estimates of the size 
of the closure region and the magnitude of the residual compres- 
sive stress intensity at the crack tip were made through the use of 
the distributed spring model. This model mathematically character- 
izes the reaction of an ultrasonic wave to a fatigue crack in a solid. 
15 refs., 18 figs., 2 tabs. 


35062 (IS-T-1435) Nondestructive x-ray methods for char- 
acterization of advanced aerospace materials. Shull, B.E. Ames 
Lab., IA (USA). Feb 1990. 80p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-82. Order Number 
DE90011751. Available from NTIS, PC AO5/MF A01 - OSTI; GPO 
Dep. 

The purpose of this thesis is to develop an automated X-ray 
technique for characterizing aerospace materials using a new digi- 
tal detector. This technique can be used for process monitoring, 
material composition measurement, characterizing defects and 
monitoring these defects while in-service. The inspection method 
summarized in this thesis is tested on several advanced compos- 
ites and ceramics to determine its suitability to quantify the porosity 
and or particle reinforcement content as well as variations due to 
heat treatment processing. The energy and material dependent in- 
teraction of X-rays with materials make it a natural tool for material 
characterization. The sensitivity to material variations is enhanced 
considerably, over film, with the use of a digital detector. This, 
when added to the high spatial resolution obtained by using a de- 
tector collimator, makes the digital detector a powerful feature 
mapping tool. 33 refs., 32 figs. 


35063 (LA-UR-90-1591) Hyperthermal atomic oxygen reac- 
tions with kapton and polyethylene. Cross, J.B. (Los Alamos 
National Lab., NM (USA)); Koontz, S.L.; Gregory, J.C.; Edgell, M.J. 
Los Alamos National Lab., NM (USA). [1990]. 14p. Sponsored by 
U.S. DOE Management & Administration. DOE Contract W-7405- 
ENG-36. (CONF-900206—-9: 119. TMS (The Minerals, Metals & 
Metallurgical Society) annual meeting and exhibit, Anaheim, CA 
(USA), 18-22 Feb 1990). Order Number DE90011963. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Gas phase reaction products produced by the interaction of high 
kinetic energy (1-3 eV) $P ground state atomic oxygen (AO) with 
polyethylene and kapton were found to be H2, H20, CO, and CO 
with NO being a possible secondary product from kapton. Hydro- 
gen abstraction at high AO kinetic energy is postulated to be the 
key reaction controlling the erosion rate of kapton and polyethy- 
lene. An Arrhenius-like expression having an activation barrier of 
0.4 eV can be fit to the data, which suggests that the rate limiting 
step in the AO/kapton reaction mechanism can be overcome by 
translational energy. 16 refs., 13 figs. 


35064  (LBL-28348) Power density effects in the physical 


and chemical properties of sputtered diamond-like carbon thin 
flims. Cho, N.H. (Lawrence Berkeley Lab., CA (USA)); Krishnan, 
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K.M.; Veirs, D.K.; Rubin, M.D.; Hopper, C.B.; Bhushan, B.; Bogy, 
D.B. Lawrence Berkeley Lab., CA (USA). Nov 1989. 13p. 
Sponsored by U.S. DOE Energy Research; National Science Foun- 
dation. DOE Contract AC03-76SF00098. Grant MSE-8800149. 
(CONF-891119-133: Materials Research Society fall meeting, 
Boston, MA (USA), 27 Nov - 2 dec 1989). Order Number 
DE90011587. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 
Thin films of diamond-like amorphous carbon were prepared by 
de magnetron sputtering. A systematic variation in the physical 
properties of the films (mass density and electrical resistivity) was 
found as a function of sputtering power density. Chemical bonding 
and microstructure of the carbon thin films were investigated using 
electron energy loss spectroscopy (EELS) and Raman spec- 
troscopy. Films grown at a lower power density were found to have 
more sp*-bonded atomic sites and larger graphite microcrystals 
than films produced at higher sputtering power densities. 18 refs.., 


3 figs. 


35065 (N-90-17167) Subtle porosity variation in the 
YBa2Cu,0(7-x) high-temperature superconductor revealed by 
ultrasonic imaging. Roth, D.J.; Generazio, E.R.; Stang, D.B.; 
Hepp, A.F. National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center. Jan 
1990. 11p. (NASA-TM-102130;E-4917;NAS—1.15:102130). Avail- 
able from NTIS, PC A03/MF A01. 

The characterization of global porosity variation within a 
nominally 93-percent-dense specimen of YBa2Cu,0O(7-x) high- 
temperature superconductor is reported. With a computer-controlled 
scanning system, precision ultrasonic velocity measurements were 
obtained at 100 micron increments over an 8- by 8-mm area of the 
YBa2Cu30(7-x) specimen. The measurements were used to form a 
color map of velocity variation across the scanned region of the 
specimen. Subtle velocity variation on the order of 1 percent was 
observed. The specimen was shown by experimental methods to 
be single-phase, untextured, and free of nonuniform residual 
microstresses. From this knowledge and an established velocity- 
density relationship, a likely conclusion is that the observed 
velocity variations are solely due to porosity variations of similar 
magnitude. Locating these subtle porosity variations is critical since 
they can result in an order of magnitude variation in J, for dense 
YBCO specimens. Thus, mapping the global porosity distribution 
within YBazCu30(7-x) may reveal regions that have poorer super- 
conducting properties. Ultrasonic velocity results are translated into 
useful microstructural information for the material scientist. 


35066 (N-—90-17815) Observations of fatigue crack initiation 
and damage growth in notched titanium matrix composites. 
Naik, R.A.; Johnson, W.S. National Aeronautics and Space Admin- 
istration, Hampton, VA (USA). Langley Research Center. Jan 1990. 
36p. (NASA-TM—101688;NAS—1.15:101688;CONF-891115-: ASTM 
symposium on composite materials: fatigue and fracture, Orlando, 
FL (USA), 6-9 Nov 1989). Available from NTIS, PC A03/MF A01. 

The purpose was to characterize damage initiation and growth in 
notched titanium matrix composites at room temperature. Double 
edge notched or center open hole SCS-6/Ti-15-3 specimens con- 
taining 0 deg plies or containing both 0 and 90 deg plies were 
fatigued. The specimens were tested in the as-fabricated (ASF) 
and in heat-treated conditions. A local strain criterion using un- 
notched specimen fatigue data was successful in predicting fatigue 
damage initiation. The initiation stress level was accurately pre- 
dicted for both a double edge notched unidirectional specimen and 
a cross-plied center hole specimen. The fatigue produced long 
multiple cracks growing from the notches. These fatigue cracks 
were only in the matrix material and did not break the fibers in their 
path. The combination of matrix cracking and fiber/matrix debond- 
ing appears to greatly reduce the stress concentration around the 
notches. The laminates that were heat treated showed a different 
crack growth pattern. In the ASF specimens, matrix cracks had a 
more tortuous path and showed considerable more crack branch- 
ing. For the same specimen geometry and cyclic stress, the (0/90/ 
0) laminate with a hole had far superior fatigue resistance than the 
matrix only specimen with a hole. 
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35067 (N-90-17817) Prediction of high temperature metal 
matrix composite ply properties. Caruso, J.J.; Chamis, C.C. Na- 
tional Aeronautics and Space Administration, Cleveland, OH 
(USA). Lewis Research Center. 1988. 19p. (NASA-TM—102490;E- 
5280;NAS—1.15:102490;CONF-880483-—: 29. structures dynamics 
and materials conference, Williamsburg, VA (USA), 18-20 Apr 
1988). Available from NTIS, PC A03/MF A01. 

The application of the finite element method (superelement tech- 
nique) in conjunction with basic concepts from mechanics of 
materials theory is demonstrated to predict the thermomechanical 
behavior of high temperature metal matrix composites (HTMMC). 
The simulated behavior is used as a basis to establish characteris- 
tic properties of a unidirectional composite idealized an as 
equivalent homogeneous material. The ply properties predicted 
include: thermal properties (thermal conductivities and thermal ex- 
pansion coefficients) and mechanical properties (moduli and 
Poisson's ratio). These properties are compared with those pre- 
dicted by a simplified, analytical composite micromechanics model. 
The predictive capabilities of the finite element method and the 
simplified model are illustrated through the simulation of the ther- 
momechanical behavior of a P100-graphite/copper unidirectional 
composite at room temperature and near matrix melting tempera- 
ture. The advantage of the finite element analysis approach is its 
ability to more precisely represent the composite local geometry 
and hence capture the subtle effects that are dependent on this. 
The closed form micromechanics model does a good job at repre- 
senting the average behavior of the constituents to predict 
composite behavior. 


35068 (N-90-17894, pp. 217-219) Flux lattice melting in the 
high Te superconductors. Bishop, DJ.; Gammel, P.L.; 
Schneemeyer, L.F. Jet Propulsion Lab., Pasadena, CA (USA). 
Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL-PUBL-89- 
16;MCPF—695-009;CONF-890168-: 2. NASA _ workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AOS. 

One of the important issues for technological application of the 
high temperature superconductors is their behavior in a magnetic 
field. A variety of experiments including electrical transport, me- 
chanical oscillators, and magnetic decoration have suggested that 
these magnetic properties will make applications more difficult than 
originally anticipated. These experiments and their results are 
briefly discussed. 


35069 (ORNL/tr-90/10) The heat and mass transfer of 
falling film absorption of aqueous lithium bromide solutions 
with small Reynolds numbers. Jianpin, Wang; Tianfu, Zhu; 
Zhonghuao, Xie. Oak Ridge National Lab., TN (USA). [1984]. 19p. 
Translated from Che-chiang Ta Hsueh Hsueh Pao (China); 19: No. 
4, 71-81(July 1985). Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. Order Number DE90011045. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper reports on our studies of the absorption process of 
falling films of aqueous lithium bromide solutions with small 
Reynolds numbers. We first made several assumptions based on 
the working characteristics of the absorption apparatus using a 
non-pump-driven lithium bromide absorption type of chiller. We 
then established the mathematical model and differential equations 
for theoretical calculation of the overall heat transfer and mass 
transfer coefficients during the absorption process. To verify the ac- 
curacy of the model, we designed and constructed a single-pipe 
absorption apparatus setup. We conducted a series of experiments 
and collected experimental data. Using finite difference calculations 
and computer data processing, we obtained the overall coefficients 
for heat transfer and mass transfer during the actual absorption 
process. The coefficients for overall heat transfer and mass trans- 
fer obtained from mathematical model analyses were basically in 
agreement with those obtained empirically. This confirms the accu- 
tacy of the model analysis method. The coefficient values obtained 
for heat transfer and mass transfer can be used for designing a 
non-pump-driven lithium bromide chiller-type absorption apparatus. 
12 refs., 6 figs. 





35070 (PB-90-201252/XAB) Environmental effects on 
short-term properties of glass/polyester composites. Aakkula, 
J.; Brander, T. Helsinki Univ. of Technology, Espoo (Finland). Lab. 
of Light Structures. 1989. 38p. (REPT-89-B16). Available from 
NTIS, PC A03/MF A01. 

A series of tests were performed on polyester - glass fiber 
composites. The tests included static strength tests, effects of hy- 
drothermal and sulfuric acid exposure and elevated temperatures 
and thermal cycling behavior. The results indicated that elastic 
tensile modulus and tensile strength of laminates with a fiber orien- 
tation of + or - 45 degrees were sensitive to hydrothermal and 
sulfuric acid immersion. The flexural elastic modulus and flexural 
strength of 0 degree/90 degree laminates were not highly affected 
by hydrothermal immersion or sulfuric acid immersion at room 
temperature. Sulfuric acid immersion at elevated temperatures de- 
creased the values rapidly. The tensile strength and modulus of 
the + or - 45 degree laminate decreased considerably at elevated 
temperatures. The flexural properties of the 0 degree/90 degree 
laminate retained over 80% up to the onset of the polyester-matrix 
glass transition region. The flexural elastic modulus and flexural 
strength of the 0 degree/90 degree laminate were insensitive to the 
thermal cycling while the maximum strain and tensile properties de- 
creased considerably after a single freezing cycle. The glass 
transition temperature was insensitive to the hydrothermal or sulfu- 
ric acid immersion. 


35071 (SAND—89-2851C) Mechanical and thermomechani- 
cal stress states in wound, composite rolis. Reuter, R.C. Jr. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 17p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-9006197—1: 5. Japan-US conference on 
composite materials, Tama-City (Japan), 24-27 Jun 1990). Order 
Number DE90012150. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

An analytical method is developed for calculating the mechanical 
and thermomechanical stress states inside orthotropic, heteroge- 
neous, wound rolls that result from the winding process and from 
subsequent uniform temperature changes. Computational efficiency 
of the method rests on the replacement of the heterogeneous and 
repeated stack of layers present in the roll by a single, equivalent 
orthotropic layer, and treating the wound portion of the roll as an 
orthotropic continuum which grows during the winding process. Nu- 
merical examples are included. 5 refs., 8 figs. 


35072 (SAND—89-7043) Silicon concentrator solar cell de- 
velopment. Green, M.A. (New South Wales Univ., Kensington 
(Australia)); Jianhua, Zhao; Aihua, Wang; Blakers, A.W. Sandia 
National Labs., Albuquerque, NM (USA); New South Wales Univ., 
Kensington (Australia). May 1990. 53p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. Order Number DE90011782. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

This project involved the development and supply of 550 silicon 
concentrator solar cells for use in prototype point-focus concentra- 
tor modules. The cells were to have a designed illumination area of 
12.5 mm by 12.5 mm and to be designed for use with prismatic 
covers at a geometric concentration ratio of 200X. The target effi- 
ciency of 24% was comfortably exceeded, with efficiencies as high 
as 25.2% reached in the designed concentration ratio range. A 
combined lens/cell efficiency of 24.4% was measured at Sandia 
using a cell supplied during this project and a point-focus Fresnel 
lens. Subsequently, a peak module efficiency of 20.3% was 
achieved at Sandia using 12 cells and lenses. This is believed to 
be the first photovoltaic module to surpass the 20% efficiency mile- 
stone. 8 refs., 10 figs., 6 tabs. 


35073 (SAND-89-7044) Dendritic web silicon photovoltaic 
cell research. Easoz, J.A. (Westinghouse Electric Corp., Large, 
PA (USA). Advanced Energy Systems Div.); Rosey, R.; Campbell, 
R.B.; Rupnik, R.; Sprecace, R.P.; Piotrowski, P.A.; McHugh, J.P.; 
Seidensticker, R.G. Sandia National Labs., Albuquerque, NM 
(USA); Westinghouse Electric Corp., Large, PA (USA). Advanced 
Energy Systems Div.; Westinghouse Electric Corp., Pittsburgh, PA 
(USA). Science and Technology Center. May 1990. 32p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
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Contract AC04-76DP00789. Order Number DE90011786. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This report summarizes the evaluation of a checkpoint demon- 
stration of the throughout capability of the silicon dendritic web 
growth process as of January 1989. The demonstrated throughput 
of about 20,000 sq.cm/furnace/week was less than desired for a 
commercial production facility, however the results clearly indicated 
that the desired 35,000 sq.cm/furnace/week would be reached with 
continuous melt replenishment during growth. Improvements in 
seeding and increase in crystal length would increase the through- 
put even more. Solar cells subsequently fabricated on the material 
grown during the demonstration had average efficiency levels 
(14%) equivalent to cells fabricated on web produced prior to the 
demonstration run. Finally, a business analysis based on the 
present results gave estimated photovoltaic module costs in agree- 
ment with potential commercial viability. 5 figs., 8 tabs. 


35074  (SAND~-90-0520C) High resistivity Al,Ga;_,AsySb,_, 
epitaxial layers by sulfur compensation doping. Lott, J.A.; Daw- 
son, L.R.; Jones, E.D. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 6p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789. (CONF-900521S-1: 6. semi- 
insulating materials conference, Toronto (Canada), 13-16 May 
1990). Order Number DE90012228. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

This paper reports the resistivity of S-doped (n) and 
unintentionally-doped (u) Al,Ga,;_,AsySb;_, epitaxial layers grown 
by molecular beam epitaxy on undoped, (100) oriented, InAs sub- 
strates. The material was characterized by x-ray diffraction, 4 
K photoluminescence, and capacitance-voltage measurement 


techniques. High resistivity Al,Ga;_,AsySb;_, was obtained by S- 
compensation doping during growth. The compensated material 
with x = 1.0 and x = 0.8 had effective donor concentrations of about 
10'* cm-° and 10'S cm, respectively. 17 refs., 3 figs., 1 tab. 


35075 (SAND-90-1113C) Laboratory determination of ef- 
fective stress laws for deformation and permeability of chalk. 
Teufel, L.W.; Warpinski, N.R. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 16p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. (CONF-9006181-1: 3. 
North Sea chalk symposium, Copenhagen (Denmark), 11-12 Jun 
1990). Order Number DE90011473. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Laboratory deformation and permeability measurements have 
been made on chalk samples from Ekofisk area fields as a function 
of confining stress and pore pressure to determine the effective 
stress laws for chalk. An understanding of the effective stress law 
is essential to obtain correct reservoir-property data from core anal- 
ysis and is critical for reservoir management studies and reservoir 
compaction models. A powerful statistical technique known as the 
response surface method has been used to analyze our laboratory 
data determine the form of the effective stress law for deformation 
and permeability. Experiments were conducted on chalk samples 
that had a range of porosities from 15% to 36%, because porosity 
is the dominant intrinsic property that effects deformation and per- 
meability behavior of chalk. Deformation of a 36% porosity chalk 
was highly nonlinear, but the effective stress law was linear, with a 
equal to about unity. Lower-porosity samples showed linear strain 
behavior and a linear effective stress law with a as low as 0.74. 
Analysis of the effective stress law for permeability is presented 
only for the lowest porosity chalk sample because changes in per- 
meability in the higher-porosity chalk samples due to increasing 
confining stress or pore pressure were not were large enough, to 
deduce meaningful effective stress relationships. 15 refs., 8 figs., 2 
tabs. 


35076 (SAND—90-1234C) Pressure in the study of organic 
superconductors. Schirber, J.E. (Sandia National Labs., Albu- 
querque, NM (USA)); Wang, H.H.; Williams, J.M. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 5p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-900528-1: International conference on organic supercon- 
ductors, Lake Tahoe, CA (USA), 20-24 May 1990). Order Number 
DE90011049. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
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There is probably no area in materials science where pressure 
has had such a profound effect upon the field as in the study of or- 
ganic superconductivity. The initial discovery of superconductivity 
at <1.6K in (TMTSF)2PFe by Jerome, Bechgaard and coworkers 
at high pressure initiated a world-wide activity that has resulted in 
the course of a decade in an increase in T-from 1.6K to near 12K 
and identification of more than thirty organic superconductors. This 
near order of magnitude improvement in T-has involved a number 
of breakthroughs in synthesis, in several cases aided by insights 
from pressure studies. Organic superconductors are typically very 
compressible and anisotropic materials compared to their inorganic 
counterparts. Since at low temperatures, all pressure media are 
solid, this has resulted in some controversy and disagreement 
among various investigators using different pressure generation 
techniques. Herein we will briefly review the spectrum of materials 
which have been studied under purely hydrostatic conditions and 
using single crystal materials because we feel this is the most valid 
way to make intercomparisons between the various families of 
these materials. 23 refs. 


35077 (SAND-90-8436) The effect of reinforcement stabil- 
ity on composition redistribution in cast aluminum metal 
matrix composites. Lucas, J.P. (Sandia National Labs., Liver- 
more, CA (USA)); Yang, N.Y.C.; Stephens, J.J.; Greulich, F.A. 
Sandia National Labs., Livermore, CA (USA). May 1990. 38p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DR00789. Order Number DE90012469. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The microstructure has been characterized in cast Al-7Si metal 
matrix composites containing either SiC or B,C particulate rein- 
forcement. Also, particulate/matrix interfacial precipitation reactions 
were extensively examined in these composites. The type of rein- 
forcement was shown to have a profound effect on interfacial 
precipitation, elemental composition distribution and the as-cast 
and solution treated and aged microstructure of the matrix alloy. 
The stability of SiC particulates in the A356 matrix alloy was sub- 
stantially greater in comparison to highly reactive B,C particulates. 
Electron microprobe (EMP), SEM, and STEM were used to identify 
and analyze phases associated with the bulk matrix microstructure 
and the particulate/matrix interfacial reaction zones. Essentially no 
reaction products were observed at the interface of SiC particu- 
lates. In sharp contrast, an extensive reaction products zone was 
observed at the interface and in regions near the B,C reinforce- 
ment. The extensive matrix/reinforcement reactions caused 
selective partitioning of matrix alloying elements, thereby modifying 
the matrix microstructure in the composites by compositional redis- 
tribution in the matrix. Boron carbide significantly modified the 
matrix microstructure of the composite, whereas the matrix contain- 
ing silicon carbide particulates remained essentially unchanged. 14 
refs., 9 figs., 4 tabs. 


35078 (UCRL-99814) Combustion synthesis in the Ti-C-Ni- 
Al system. Dunmead, S.D. (California Univ., Davis, CA (USA). 
Div. of Materials Science and Engineering); Munir, Z.A.; Holt, J.B.; 
Kingman, D.D. Lawrence Livermore National Lab., CA (USA). 18 
Oct 1988. 34p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-8810203-4: International sym- 
posium on combustion and plasma synthesis of high temperature 
materials, San Francisco, CA (USA), 23-26 Oct 1988). Order Num- 
ber DE90011913. Available from NTIS, PC AO3/MF A01 - OSTI; 
GPO Dep. 

The process of combustion synthesis was used to produce 
ceramic-metal composite materials consisting of titanium carbide 
(TiC) and an intermetallic alloy of the nickel-aluminum (Ni-Al) sys- 
tem. The samples were produced by rapidly heating a mixture of 
elemental titanium (Ti), carbon (C), Ni, and Al powders in a graphite 
die up to the ignition temperature. By applying mechanical pressure 
during or immediately following the combustion reaction, products 
of greater than 99% of theoretical density were obtained. The 
residual porosity and microstructural development were character- 
ized using optical microscopy, and x-ray diffraction methods. The 
nature and composition of the product phases can be controlled by 
variations in the ratios of the starting reagents, level of mechanical 
pressure, addition of diluents, and the inclusion of dopants. By 
varying the combustion synthesis parameters, the properties of the 
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product can be tailored to meet specific application needs. Appar- 
ent applications of such composites include cutting tools, wear 
parts, structural components, armor, etc... 37 refs., 11 figs. 


35079 (UCRL-100812) Cylindrical x-ray multilayer 
monochromator. Gabriele, P.C.; Bionta, R.M.; Jankowski, A.F. 
Lawrence Livermore National Lab., CA (USA). 5 Jun 1989. 9p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-890836-26: 33. SPIE annual international 
technical symposium on optical and optoelectronic applied science 
and engineering, San Diego, CA (USA), 6-11 Aug 1989). Order 
Number DE90012092. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

We have designed and built a cylindrical grazing incidence 
monochromator (mirror) for 1.54A CuKa x-rays. W/C multilayers 
were deposited onto thin sheets of mica and then bent into cylindri- 
cal shapes. The favorable properties of mica, including monolayer 
smoothness and malieability when used in very thin sheets, pro- 
vide an ideal substrate material. X-ray diffraction measurements 
indicate a multilayer d spacing of 1.07 nm. Such a small d spacing 
multilayer can be used in cylindrical optics with focal lengths of 50 
cm or less. Experimental results using the cylindrical multilayer op- 
tic are compared to code predictions. 5 refs., 7 figs. 


35080 (UCRL-101764) Sokgel processing for fiber optic 
applications. Thomas, |.M. Lawrence Livermore National Lab., CA 
(USA). Nov 1989. 12p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-891119-134: 
Materials Research Society fall meeting, Boston, MA (USA), 27 
Nov - 2 dec 1989). Order Number DE90012083. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The sol-gel process is a versatile process for the preparation of 
many types of glass and ceramics. This includes optical fibers. In 
this paper, the general principles of sol-gel processing are de- 
scribed first. This is followed by details of the specific methods that 
can be used for the fabrication of optical fibers. Finally, some con- 
clusions are drawn as to the commercial potential of the various 
methods. 25 refs. 


35081 (UCRL-102563) InGaAs/GaAs graded superlattices 
in photodetectors for wavelengths beyond 1 um. Mariella, R. 
Jr. (Lawrence Livermore National Lab., CA (USA)); Morse, J.; 
Liliental-Weber, Z. Lawrence Livermore National Lab., CA (USA). 
Apr 1990. 8p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-900466-53: Spring meeting of 
the Materials Research Society, San Francisco, CA (USA), 16-21 
Apr 1990). Order Number DE90012073. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

We have used MBE to grow graded IN,Ga;_,As/GaAs superlat- 
tices on GaAs substrates as buffers for larger period, constant 
composition In,Ga,_,As/GaAs superlattices. TEM analysis shows 
that there are numerous crystal defects associated with the pres- 
ence if strained layers, but, in many cases, the buffer layers 
confine these defects to areas outside of the strained-layer super- 
lattices. PIN detectors fabricated from these structures show 
external quantum efficiencies up to 2.7 %. 6 refs., 4 figs. 


35082 (UCRL—102733) Integration of picosecond GaAs 
photoconductive devices with silicon circults for optical clock- 
ing and interconnects. Morse, J. (Lawrence Livermore National 
Lab., CA (USA)); Mariella, R.P.; Anderson, G.; Dutton, R. 
Lawrence Livermore National Lab., CA (USA). [1990]. 7p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900368—4: International conference on 
optical science and engineering, Hague (Netherlands), 12-16 Mar 
1990). Order Number DE90012096. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

GaAs layers have been grown on silicon substrates by Molecular 
Beam Epitaxy (MBE), from which photoconductive circuit elements 
(PCE) have been fabricated. A fabrication procedure will be 
described which is fully compatible with standard silicon IC pro- 
cessing technology. Results will be presented demonstrating the 
reliance of GaAs PCE performance on epitaxial growth conditions 
and subsequent processing steps. PCE response speeds ranging 
from <10 ps to 60 ps have been observed. 8 refs., 7 figs. 





35083 (UCRL-CR-103854) Design of GaAs charge coupled 
devices: Final report for 1989. Ula, N. California Univ., Davis, CA 
(USA). Dept. of Electrical Engineering and Computer Science. 
[1990]. 46p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. Order Number DE90012124. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The technology of Charge Coupled Devices (CCD’s) in silicon 
has matured to the point where application of these devices in im- 
agers has become widespread. Certain applications which are 
conceptually well suited to CCD implementation, such as high 
speed signal processing and fast response imagers, are difficult to 
obtain with silicon CCD technology. These limitations are direct 
consequences of silicon material properties, such as low electron 
mobility and high intrinsic carrier concentration. The higher electron 
mobility and wider bandgap of GaAs compared to silicon make 
GaAs a potentially more desirable material for high speed CCD 
technology. Operation of GaAs CCD’s up to 4.2 GHz has been re- 
ported. Significant performance advantages can result from the 
wider bandgap (1.9 eV) of GaAs and its related alloys. Small in- 
creases in bandgap result in orders of magnitude reductions in 
intrinsic carrier concentration and correspondingly low dark current. 
This low dark current in GaAs can potentially lead to imaging de- 
vices with room temperature charge integration/storage times of 
hours rather than fractions of a second. The proposed project, to 
be completed in three phases, is to design a GaAs CCD imager for 
high speed transient capture. 10 refs., 27 figs. 


35084 Laser and particle beam chemical processes on sur- 
face. Materials Research Society symposium proceedings. Volume 
129. Johnson, A.W. (Sandia National Labs., Albuquerque, NM 
(USA)); Loper, G.L.; Sigmon, T.W. 649p. Materials Research Soci- 
ety, Pittsburgh, PA (USA) (1988). Grant AFOSR 89-0142. 

The symposium presented in this volume dealt with beam- 
induced chemical processes on surfaces. Work is described in a 
variety of areas, including the deposition or etching of metal, semi- 
conductor, and dielectric films by photon-, ion-, electron-, or 
plasma-enhanced chemical processes; the laser-or-ion-induced 
ablation or sputtering of metal, semiconductor, dielectric, supercon- 
ductor, and polymer films; the laser-induced physical or chemical 
modification of surfaces, such as the planarization of metal films, 
the doping or crystallization of semiconductors, and the formation 
of dielectrics on semiconductors; and the use of ion or electron 
beams to affect material properties, for example, by modifying in- 
terfacial bonding, inducing surface desorption, or writing conducting 
or superconducting lines in precursor films. 


35085 High resolution electron microscopy of interfaces in 
topotaxial and epitaxial reactions. Dahmen, U. (National Center 
for Electron Microscopy, Lawrence Berkeley Lab., Univ. of Califor- 


nia, Berkeley, CA (US)); Douin, J.; Hetherington, C.J.D.; 
Westmacott, K.H. pp. 87-96 of High resolution microscopy of mate- 
rials. Krakow, W.; Ponce, F.A.; Smith, D.J. Materials Research 
Society, Pittsburgh, PA (USA) (1989). DOE Contract AC03- 
76SF00098. (CONF-8811196—: MRS symposium on high resolution 
microscopy of materials, Boston, MA (USA), 29 Nov - 1 dec 1988). 
In the study of interfaces HREM is most useful when the interface 
is viewed edge-on while both crystals are accurately aligned along 
low index zone axes. The formation of such interfaces by epitaxy 
or topotaxy is the natural means of obtaining structures that can be 
usefully analyzed by HREM. Furthermore, there is intense interest 
in understanding the atomic structure of such interfaces in a variety 
of technologically important materials. This contribution addresses 
such structures produced by thermal decomposition, precipitation 
reactions and ionized-cluster-beam deposition, and reports on the 
Structural investigation of symmetrical and asymmetrical grain 
boundaries, precipitate/matrix interfaces, internal defect structure of 
precipitates and nanocrystalline composites.composites. 


35086 The utilization of fillers and reinforcements to de- 
velop an optimal DAP molding compound. Kaye, C.J. (EG and 
G Mound Applied Technologies, Miamisburg, OH (US)); Schneider, 
R.E.; Katz, H.S.; Milewski, J.V. pp. 85-96 of Proceedings of the 
2ist international SAMPE technical conference. Wegman, R.; 
Kliger, H.; Hogan, E. SAMPE, Covina, CA (USA) (1989). (CONF- 
8909260-: 21. international conference of the Society for the 
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Advancement of Materials and Process Engineering (SAMPE), At- 
lantic City, NJ (USA), 25-28 Sep 1989). 

This paper reports on diallyl phthalate (DAP) resin-based com- 
pounds formulated and tested. In these formulations, various types 
of fillers and fiberglass reinforcements were used in different con- 
centrations while taking into consideration packing concepts, 
optimum aspect (L/D) ratios, resin content, rheology of the molding 
compound, and ultimately, the compound’s performance. These 
formulations were required for transfer molding without restricting 
the melt flow through a gate size of less than 1 mm. The end 
products are very small parts that must conform to stringent dimen- 
sional tolerances (typically + 0.05 mm) and exhibit physical 
properties that exceed the requirements specified by MIL-M-14G 
without compromising excellent electrical characteristics. These ob- 
jectives were achieved by changing from chopped glass roving to 
screened, milled fiberglass, by the use of microspherical fillers, and 
by improving micro packing which allowed an increase in the total 
fiber/reinforcement loading. 


35087 High resolution electron microscopy studies of MBE 
grown InSb layers on GaAs (100). Kiely, C.J. (Co-ordinated Sci- 
ence Lab., Univ. of Illinois at Urbana-Champaign, Urbana, IL (US)); 
Chyi, J.I.; Rockett, A.; Morkoc, H. pp. 117-124 of High resolution 
microscopy of materials. Krakow, W.; Ponce, F.A.; Smith, D.J. Ma- 
terials Research Society, Pittsburgh, PA (USA) (1989). Contract 
86-0111. (CONF-8811196-: MRS symposium on high resolution 
microscopy of materials, Boston, MA (USA), 29 Nov - 1 dec 1988). 

InSb films grown directly on (100) GaAs substrates by MBE 
have been examined in the transmission electron microscope. High 
quality, epitaxial layers were deposited despite the 14.6% lattice 
mismatch between film and substrate. Nearly all of the misfit strain 
has been accommodated by a square array of a/2{011} edge-type 
misfit dislocations spaced on average 29A apart. These defects are 
proposed to be spontaneously generated in the epitaxial layer al- 
most as soon as it begins to grow, and are favored over 60° type 
dislocations because they are more efficient at relieving misfit 
strain while allowing more coherent interface area to form. The 
films that have been produced have low defect densities (i.e., 
threading dislocations and microtwins) considering the large lattice 
mismatch in this system. Antimony precipitates have been noted in 
some films, but can be totally eliminated by careful control of the 
In/Sb flux ratio. The authors have observed that loss of Sb from 
the specimen surface leads to a gradual degradation of the InSb 
during TEM observation, leading to the appearance of surface in- 
dium or indium oxide. 


35088  Light-colored surfaces to reduce summertime urban 
temperature: Benefits, costs, and implementation issues. Mar- 
tien, P. (Lawrence Berkeley Lab., CA (USA)); Akbari, H.; Taha, H.; 
Huang, Y.J. pp. 178 of Proceedings of the 9th Miami international 
congress on energy and environment. Volume 1-2 (Abstracts). 
Veziroglu, T.N. Univ. of Miami, College of Engineering, Coral 
Gables, FL (USA) (1989). (CONF-891210-: 9. Miami international 
congress on energy and environment, Miami Beach, FL (USA), 11- 
13 Dec 1989). 

Conventional wisdom of hot, arid regions advocates using light- 
colored materials and coatings on building, street, and plaza 
surfaces to reduce summertime temperatures. In modern cities, 
these same practices can be used to increase the urban albedo. 
The higher albedo results in lower city-wide temperatures and re- 
duces the consumption of summertime building-cooling energy and 
power use. If a single building is coated with a light-colored mate- 
rial, the cooling-energy savings of that building can be easily 
demonstrated. If an entire city adopted ordinances calling for light- 
colored roofs and paved surfaces, the energy savings, although 
more difficult to quantify, are realized by buildings throughout the 
city. Preliminary studies with mesoscale climate models suggest 
that these latter savings are significant. This paper reviews the esti- 
mates of energy and peak power savings from changes in a single 
building and from changes made on a city scale. The assumptions 
of the numerical model used to make these estimates are described 
and alternative modeling techniques are discussed. Cost and im- 
plementation issues are central to the discussion of large-scale 
changes in the urban environment. Questions concerning seasonal 
effects, glare, and maintenance of albedo changes are considered. 
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In a comparison to other conservation techniques, changes in sur- 
face properties are shown to be extremely cost effective. 


35089 Rapid heating of ion-implanted silicon by high-power 
pulsed microwave radiation. James, R.B. (Sandia National Labs., 
Livermore, CA (US)); Bolton, P.R.; Alvarez, R.A.; Christie, W.H. pp. 
207-212 of Microwave processing of materials. Sutton, W.H.; 
Brooks, M.H.; Chabinsky, |.1. Materials Research Society, Pitts- 
burgh, PA (USA) (1988). (CONF-880490-: Materials Research 
Society symposium on microwave processing of materials, Reno, 
NV (USA), 5-8 Apr 1988). 

The authors have used 1.1-us microwave pulses at a frequency 
of 2.856 GHz to rapidly heat the near-surface region of arsenic- 
implanted silicon. The samples were irradiated inside a WR-284 
waveguide by single-pass TE; traveling wave pulses. Post- 
irradiation studies show that surface melting occurs for incident 
pulse powers exceeding about 3 MW. Time-resolved measure- 
ments of the microwave reflectivity (R) show that there is an abrupt 
and large increase in R for microwave pulse powers greater than 
the melt threshold. Significant light emission was also observed 
from the test cell, which is most likely due to the relaxation of a 
microwave-induced plasma formed by electrical breakdown of gas. 
Using secondary ion mass spectrometry, the authors have mea- 
sured the depth profile of the implanted arsenic and found that the 
penetration of the melt front in the near-surface region is not spa- 
tially homogeneous over the silicon surface. 


35090 Selective photochemical dry etching of compound 
semiconductors: Enhanced control through secondary 
electronic properties. Ashby, C.I.H. (Sandia National Labs., Albu- 
querque, NM (US)). pp. 269-278 of Laser- and particle-beam 
chemical processes on surface. Johnson, A.W.; Loper, G.L.; Sig- 
mon, T.W. Materials Research Society, Pittsburgh, PA (USA) 
(1988). DOE Contract AC04-76DP00789. 

When laser-driven etching of a semiconductor requires direct 
participation of photogenerated carriers, the etching quantum yield 
will be sensitive to the electronic properties of a specific semicon- 
ductor material. The band-gap energy of the semiconductor 
determines the minimum photon energy needed for carrier-driven 
etching since sub-gap photons do not generate free carriers. How- 
ever, only those free carriers that reach the reacting surface 
contribute to etching and the ultimate carrier flux to the surface is 
controlled by more subtle electronic properties than the lowest- 
energy band gap. For example, the initial depth of carrier 
generation and the probability of carrier recombination between the 
point of generation and the surface profoundly influence the etch- 
ing quantum yield. Appropriate manipulation of process parameters 
can provide additional reaction control based on such secondary 
electronic properties. Applications to selective dry etching of GaAs 
and related materials are discussed. 


35091 Polymer alkali metal polyiodides with variable ionic 
and electronic conductivities. Zur Loye, H.C. (Dept. of Chemistry 
and Materials Research Center, Northwestern Univ., Evanston, IL 
(US)); Lyons, L.J.; Hardy, L.C.; Tonge, J.S.; Shriver, D.F. pp. 325- 
336 of Solid state ionics. Nazri, G.; Huggins, R.A.; Shriver, D.F. 
Materials Research Society, Pittsburgh, PA (USA) (1989). Grant 
N00014-85-K-0047. (CONF-8811221—: Solid state ionics, Boston, 
MA (USA), 28 Nov - 2 dec 1988). 

Alkali metal polyiodide complexes of polyethers, 
type (polymer);hM - = ik, [Polymer = _ poly(ethylene 
oxide), PEO: poly(propylene oxide), PPO: or  poly- 
(bis(methoxyethoxyethoxy)phosphazene), MEEP, and M = Li or 
Na] have been prepared and characterized in order to elucidate 
the nature of the observed ionic and electronic conductivities. Ra- 
man spectra of the polyiodide complexes indicate that the relative 
concentrations of the polyiodide species (such as |,- and higher 
polyiodides) depend on the salt concentration in the polymer as 
well as on the iodine to cation ratio. The ionic conduction can best 
be described by a free volume (VTF) mechanism where both 
polymer motion and ion mobility are activated processes. The mag- 
nitude of the electronic and ionic conductivities are a function of 
polymer to salt ratio as well as iodine content. 


35092 


of the 


Polymer electrolytes with exclusively cationic con- 
ductivity. Liu, H. (Polytechnic Univ., Brooklyn, NY (US)); Okamoto, 
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Y.; Skotheim, T.; Pak, Y.S.; Greenbaum, S.G.; Adamic, K.J. pp. 
337-341 of Solid state ionics. Nazri, G.; Huggins, R.A.; Shriver, 
D.F. Materials Research Society, Pittsburgh, PA (USA) (1989). 
DOE Contract AC02-76CH00016. (CONF-8811221-: Solid state 
ionics, Boston, MA (USA), 28 Nov - 2 dec 1988). 

The synthesis of exclusively cation conducting polymer elec- 
trolytes based on a nylon-1 backbone, ethylene-oxide side chains, 
and attached dibutyl phenolate anions is described. The tendency 
for ion pair formation appears to be reduced as the conductivity of 
the sodium-containing compound reaches ~ 2 x 10-® S-cm-' at 
50°C. *°Na nuclear magnetic resonance measurements demon- 
strate: motional narrowing of the mobile Na* resonance above the 
glass transition temperatures; mobile Na* concentrations of ~ 75% 
at 40° C; insensitivity of the linewidth to applied hydrostatic pres- 
sure up to 2 kbar. Similaries between these findings, and those in 
conventional polymer-salt electrolytes are discussed. 


35093 Single-ion conducting polymer electrolytes: Synthe- 
sis and characterization. Doan, K.E. (Northwestern Univ., Dept. 
of Chemistry and Materials Research Center, Evanston, IL (US)); 
Ganapathiappan, S.; Chen, K.; Ratner, M.A.; Shriver, D.F. pp. 343- 
349 of Solid state ionics. Nazri, G.; Huggins, R.A.; Shriver, D.F. 
Materials Research Society, Pittsburgh, PA (USA) (1989). Contract 
DMR-8520280. (CONF-8811221-—: Solid state ionics, Boston, MA 
(USA), 28 Nov - 2 dec 1988). 

Two classes of alkali metal single-ion conducting polymer elec- 
trolytes have been characterized and their conductivities examined. 
Both polymers are sodium ion conductors. The first class is based 
upon a tetra(alkoxy)aluminate counterion incorporated into a 
polyether network, and the second has a sulfonate counterion co- 
valently bonded to a phosphazene backbone. The temperature 
dependent and concentration dependent conductivities of these 
polymers are contrasted. Phosphazene polymers that are anion 
conductors are also discussed. 


35094 Heat transfer characteristics of a masonry cavity 
wall. Van Geem, M.G. (Construction Technology Lab., Portland 
Cement Association, Skokie, IL (US)). pp. 318-344 of Thermal in- 
sulation: Materials and systems. Powell, F.J.; Matthews, S.L. 
ASTM, Philadelphia, PA (USA) (1987). (CONF-841202-: ASTM 
symposium on thermal insulation: materials and systems, Dallas, 
TX (USA), 2-6 Dec 1984). 

Heat transfer characteristics of building elements must be known 
to evaluate energy losses through a building envelope. Laboratory 
tests of walls under dynamic temperature conditions provide data 
that can be used to determine thermal properties. Dynamic testing 
is particularly important for massive envelope components that 
store as well as transmit heat. Laboratory tests were performed on 
the wall with and without expanded perlite fill in the cavity. The wall 
was subjected to steady-state, transient, and periodically varying 
temperature conditions. Steady-state results are used to define 
heat transmission coefficients, such as U and R values. Data ob- 
tained during transient and periodic temperature variations are 
used to define dynamic thermal response of the wall. Dynamic re- 
sponse includes heat storage capacity as well as heat transmission 
characteristics of the wall assembly. Test data are also used to de- 
termine the effects of perlite insulation in the cavity. Two of the 
dynamic temperature cycles applied to the wall during laboratory 
tests were derived from actual wall surface temperatures at the test 
building. Heat flow meter data from the test building are compared 
with calibrated hot box test results. Laboratory test results provide 
a data base for evaluation of building envelope performance where 
cavity walls are used. The results also provide information on the 
effectiveness of expanded perlite as a cavity-fill material. 


35095 Thickness and density of loose-fill insulations after 
installation in residential attics. McElroy, D.L. (Physical Proper- 
ties Group, Metals and Ceramics Div., Oak Ridge National Lab., 
Oak Ridge, TN (US)); Yarbrough, D.W.; Graves, R.S. pp. 493-505 
of Thermal insulation: Materials and systems. Powell, F.J.; 
Matthews, S.L. ASTM, Philadelphia, PA (USA) (1987). (CONF- 
841202—: ASTM symposium on thermal insulation: materials and 
systems, Dallas, TX (USA), 2-6 Dec 1984). 

Limited information exists on the extent of settling of loose-fill at- 
tic insulations as a function of time after installation. This study 
reports thickness and density measurements in attics immediately 





after instaliation and periodically for two years following. Installa- 
tions of fiberglass A, rock wool, fiberglass B, perlite, and cellulose 
in 44 attics in Ohio, Washington, and Tennessee were examined 
periodically. The thickness, t, at fixed locations was measured us- 
ing probes, rulers attached to ceiling joists, and polystyrene floats 
guided by rulers. The density, , was determined using a cylindri- 
cal cutter to define a specimen of known volume that was weighed 
on site. The observed values of t and p were correlated with time 
after installation, and manufacturers’ descriptions of products in- 
cluding thermal resistance expectations. As part of the analysis of 
cellulosic insulation behavior, a series of laboratory tests of the 
blower-cyclone-shaker technique were conducted, and the findings 
from these tests are reported. 


35096 Thermal testing of reflective insulations. Hollingsworth, 
M. (Owens-Corning Fiberglass Corp., Technical Center, Granville, 
OH (US)). pp. 506-517 of Thermal insulation: Materials and sys- 
tems. Powell, F.J.; Matthews, S.L. ASTM, Philadelphia, PA (USA) 
(1987). (CONF-841202-: ASTM symposium on thermal insulation: 
materials and systems, Dallas, TX (USA), 2-6 Dec 1984). 

ASTM hot box tests have traditionally been specified for the 
determination of thermal performance of reflective insulations de- 
signed for building applications. These methods require that 
specimens be representative of the construction to be investigated; 
however, ASTM committees have yet to standardize the details of 
specimen mounting. In building applications, multilayer reflective in- 
sulations are almost always mounted between framing members 
(joists or studs), and it is logical to duplicate this construction in hot 
box evaluations. A variant procedure followed under California reg- 
ulations allows the nailing flanges of adjacent insulation pieces to 
be fastened together to form a blanket large enough to stretch 
across the hot box with no framing members in the test area. This 
paper presents a comparison of hot box data showing that such 
tests, where no framing members are present, can result in the 
overstatement of R values by as much as nearly 70%, in compari- 
son with data from specimens mounted in the normal manner 
between framing members, even though the thermal resistance of 
the framing members has been calculated out. 


35097 Flanarization of metal substrates for solar mirrors. 
Ashley, C.S. (Sandia National Labs., Albuquerque, NM (USA)); 
Reed, S.T.; Mahoney, A.R. pp. 635-638 of Better ceramics through 
chemistry Ill. Brinker, C.J.; Clark, D.E.; Ulrich, D.R. Materials Re- 
search Society, Pittsburgh, PA (USA) (1988). DOE Contract 
AC04-76DP00789. (CONF-880408—: Spring meeting of the Materi- 
als Research Society, Reno, NV (USA), 4-9 Apr 1988). 

This paper reports the planarizing ability of sol-gel films investi- 
gated on several as-rolled stainiess steel substrates. The 
smoothing effect afforded by the films was evaluated, using optical 
techniques, following deposition of silver over the planarized sub- 
strates. The specular reflectance of various substrates, initially 
ranging from 0.36 to 0.90, could be improved to final reflectance 
values of ~0.93 with sol-gel processing. This process is being 
used to prepare prototype foil mirrors for evaluation in the next 
generation of solar concentrators. 


35098 Direct observation of structural defects in laser- 
deposited superconducting Y-Ba-Cu-O thin films. Ramesh, R. 
(Bellcore, Red Bank, NJ (USA)); Hwang, D.M.; Venkatesan, T.; 
Ravi, T.S.; Nazar, L.; Inam, A.; Wu, X.D.; Dutta, B.; Thomas, G.; 
Marshall, A.F. Science (Washington, D.C.) (USA), 247(4938): 57- 
59 (5 Jan 1990). DOE Contract AC03-76SF00098. 

The defect structure of in situ pulsed, laser-deposited, thin films 
of the high-transition temperature superconductor Y-Ba-Cu-O has 
been observed directly by atomic resolution electron microscopy. In 
a thin film with the nominal composition YBazCu307 (123), stacking 
defects corresponding to the cationic stoichiometry of the 248, 247, 
and 224 compounds have bene observed. Other defects observed 
include edge dislocations and antiphase boundaries. These defects, 
which are related to the nonequilibrium processing conditions, are 
likely to be responsible for the higher critical currents observed in 
these films as compared to single crystals. 9 refs., 4 figs. 


35099 Effect of substrate temperature and biasing on the 
formation of 110 K Bi-Sr-Ca-Cu-O superconducting single tar- 
get sputtered thin films. Dhere, N.G. (Solar Energy Research 
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Institute, 1617 Cole Bivd, Golden, CO 80401 (USA)); Dhere, R.G.; 
Moreland, J. AIP Conterénce Proceedings (American Institute of 
Physics) (USA), 182(1): 26-32 (1 Feb 1989). DOE Contract 
AC02-83CH10093. (CONF-881035—: Topical conference on high- 
T-superconducting thin films, devices, and characterization, 
Atlanta, GA (USA), 3 Oct 1988). 

This paper presents the study of the effect of the substrate tem- 
perature and biasing on the superconducting properties of thin 
films deposited by RF sputtering from a single Sputter-Gun type 
ring target prepared by powder pressing of mixture of the oxides 
with a nominal metallic composition Bi:Sr:Ca:Cu of 1.47:2:1.8:3.17. 
Thin films deposited on unheated substrates were smooth, dark, 
homogeneous, amorphous and insulating. Films became increas- 
ingly crystalline and their resistance diminished with increase in 
substate temperatures above 300 °C and up to 525 °C; and in- 
crease in substate biasing up to-150 V. DC biasing proved its 
usefulness, even though it caused experimental difficulties. At- 
tempts have been made to replace it by RF biasing. Problems 
related to simultaneous substrate heating and RF biasing still need 
to be resolved. As deposited superconducting films were obtained 
by employing substrate heating during deposition (500-525 °C) 
and negative DC substrate biasing (—150 V). Partial transformation 
to 110 K phase was observed when the films were air annealed at 
865-870 °C (melting) for 20 min, followed by annealing at 
850-855 °C during 5 h and at 400 °C, during 6-8 h. X-ray diffrac- 
tion analysis showed mostly (001) type reflections from 
BizSrz_,Ca,xCu2Og,, and several reflections from 100 K, 
BizSr2CazCu30;0,, phase for which a tetragonal lattice with 
a=7.66 A and c=37.38 A, having 'c’ values consistent with values 
reported in the literature, has been proposed. 


35100 Electronic structure study of the formal oxidation 
states of thallium, lead, bismuth in the ASr2Ca,_;CunO2,,3 
superconductors (A = Tl) s5Pbo5, Tlo.sBio.s). Kang, D.B. (North 
Carolina State Univ., Raleigh (USA)); Jung, D.; Whangbo, M.H. /n- 
organic Chemistry (USA), 29(2): 257-259 (24 Jan 1990). DOE 
Contract FG05-86ER45259. 

The formal oxidation states of Pb and Bi in the single rock salt 
layer superconductors ASr2Ca,_;CunO2,43 (A = TlosPbos, 
Tlo.sBio.5 n = 2,3) was examined by performing tight-binding band 
electronic structure calculations on the distorted AO, layers and 
also molecular orbital calculations on the distorted AO, octahedra. 
Results show that the most likely oxidation state of Pb is +4, and 
that of Bi is either +3 or +5. The similarities in the T, values of 
(Tlo.5Pbo.5)St2CaCu207 and (Tlo.5Bio.5)Sr2CaCuz07 suggest that 
the Bi atoms of (Tlo.5Bip.5)Ca,_; CunOon,3 are half in the +3 and 
half in the +5 oxidation states. Thus the Pb and Bi atoms of 
ASr2Ca,_1CunOe2n,3 lower the copper oxidation state with respect 
to that of TIBazCa,,_;CunO2,,3. 9 refs., 3 figs., 1 tab. 


35101 Molecular identities in first-principles self-consistent- 
field band electronic structures of the organic 
superconducting salts B-(BEDT-TTF)2X (X- = k~, Aul2-, 
IBr2—). Kasowski, R.V. (E.|. du Pont de Nemours and Co., Wilm- 
ington, DE (USA)); Whangbo, Myung-Hwan. Inorganic Chemistry 
(USA), 29(3): 360-362 (7 Feb 1990). 

The organic donor molecule bis(ethylenedithio)tetrathiafulvalene 
(BEDT-TTF or ET) has been known to give rise to a number of su- 
perconducting salts, and a structural pattern common to all these 
salts is that they have layers of donor molecules ET alternating with 
layers of anions in one crystallographic direction. Previously large 
discrepancies have been noted between the augmented spherical 
wave (ASW) self-consistent-field (SCF) band electronic structure of 
one of these complexes, 6-(ET)2lg, and the extended Huckel tight- 
binding (EHTB) band calculations. The results of this study support 
the essential results of the EHTB band calculations, but not those 
of the ASW-SCF band calculations of Kubler, et al. 15 refs., 1 fig. 


35102 


Electrochemical polymerization of 4-methy--4’-vinyl- 
2,2'-bipyridine-containing metal complexes: Polymer structure 
and mechanism of formation. Elliott, C.M. (Colorado State Univ., 
Fort Collins (USA)); Baldy, C.J.; Nuwaysir, L.M.; Wilkins, C.L. Inor- 
ganic Chemistry (USA), 29(3): 389-392 (7 Feb 1990). 

The polymer structure and mechanism of formation of electrore- 
ductively polymerized 4-methyl-4’-vinyl-2,2'-bipyridine-containing 
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metal complexes are described. Results from this large chromatog- 
raphy and laser desorption Fourier transform mass spectrometry 
demonstrate that normal polyvinyl-type chains are formed through 
chain propagation. For electrochemically polymerized poly- 
Fe(vbpy)3** an average chain length of seven repeat monomer 
units is determined. Separate copolymerization studies of mono- 
and tris(vinyl)-substituted complexes provide additional information 
on the nature of the polymerization process. 22 refs., 4 figs., 1 tab. 


35103 + Excitation-energy dependence in the 1», fluores- 
cence spectrum of Si. Rubensson, J. (Photon Physics Group, 
National Institute of Standards and Technology, Gaithersburg, 
Maryland 20899 (USA)); Mueller, D.; Shuker, R.; Ederer, D.L.; 
Zhang, C.H.; Jia, J.; Callcott, T.A. Physical Review Letters (USA), 
64(9): 1047-1050 (26 Feb 1990). DOE Contract ACO5-840R21400 
;AC02-76CH00016. 

The Lo.3 emission spectrum of c-Si, excited by monochromatized 
synchrotron radiation, has been recorded with a 5-m Rowland 
spectrometer. Dramatic spectral changes are observed as the exci- 
tation energy is varied from the 2p binding energy up to 144 eV. It 
is proposed that a spectator electron, close to the bottom of the 
conduction band, influences the emission spectrum. The observa- 
tions suggest that intraband shakeup is important in the excitation 
process, and that a population of low-lying levels, via iritia!-state 
shakeup, influences the high-energy-excited Si L emission spec- 
trum. 


35104 Semimetallic versus semiconducting properties of 
MX, layer compounds containing d* metal ions. Canadell, E. 
(Universite de Paris-Sud, Orsay (France)); Whangbo, Myung- 
Hwan. Inorganic Chemistry (USA), 29(7): 1398-1401 (4 Apr 1990). 
DOE Contract FG05-86ER45259. 

Electronic structures of CrNb2Se,, 6-MoTes, and a-Zrlo were ex- 
amined by performing tight-binding band calculations. The authors 
study suggests that the electronic properties of M’Nb2Se, (M’ = Ti, 
V, Cr) are more consistent with the oxidation state of +2 for M’ 
rather than that of +3. a-Zrlp and G-MoTe2 are semiconducting and 


semimetallic, respectively, despite their structural similarity and 
identical d-electron count on the metal (i.e., d*). The structural ori- 
gin of this difference was also examined. 15 refs., 5 figs., 1 tab. 


35105 Role of substrate threading dislocation density in 
relaxation of highly strained InGaAs/GaAs quantum well struc- 
tures. Klem, J.F. (Sandia National Laboratories, P. O. Box 5800, 
Albuquerque, New Mexico 87185 (USA)); Fu, W.S.; Gourley, P.L.; 
Jones, E.D.; Brennan, T.M.; Lott, J.A. Applied Physics Letters 
(USA), 56(14): 1350-1352 (2 Apr 1990). DOE Contract AC04- 
76DP00789. 

Structures with highly strained InGaAs/GaAs single quantum 
wells have been grown on GaAs substrates with KOH etch pit den- 
sities from ~1000 to ~45 000 cm-*. These structures were 
characterized by photoluminescence microscopy and 77 K Hall 
measurements to determine the extent to which the substrate 
threading dislocation density affects the misfit dislocation density at 
the quantum well interfaces. For well thicknesses near or below 
the Matthews—Blakeslee critical thickness, similar results are ob- 
tained for substrates of different dislocation density. However, for 
metastable structures significantly above the critical thickness, the 
misfit dislocation density is a sensitive function of the substrate 
quality. 


35106 Slowing down of molecular rotation at the A-C* tran- 
sition in smectic liquid crystals. Brand, H.R. (Fachbereich 7, 
Physik, Universitaet Essen, D-4300 Essen 1, West Germany 
(DE)— Center for Nonlinear Studies, MS-B258, Los Alamos Na- 
tional Laboratories, University of California, Los Alamos, New 
Mexico 87545 (USA)— Materials Department, Universi Physical 
Review Letters (USA), 64(11): 1309 (12 Mar 1990). 

A Comment on the Letter by J. R. Lalanne et a/., Phys. Rev. 
Lett. 62, 3046 (1980). 


35107 Transmission electron microscope characterization 
of AlGainP grown by organometallic vapor phase epitaxy. 
Chen, G.S. (Department of Materials Science, University of Utah, 
Salt Lake City, Utah 84112 (USA)); Wang, T.Y.; Stringfellow, G.B. 
Applied Physics Letters (USA), 56(15): 1463-1465 (9 Apr 1990). 
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AlGainP epitaxial layers grown at 690 °C by atmospheric pres- 
sure organometallic vapor phase epitaxy are investigated by 
transmission electron microscopy. For the first time, composition- 
ally modulated and ordered structures are simultaneously observed 
in AlGalnP alloys. The ordering is of the CuPt type with ordering 
along the {111} directions. The ordered regions appear as plate- 
like microdomains, while the composition modulation takes the 
form of a fine columnar constrast oriented along the growth direc- 
tion. In addition, from the results of (001) plan-view diffraction 
contrast examination, the principal strain direction associated with 
the modulation structures is found to be perpendicular to the 
growth direction and lies in the surface plane. Thus, it is concluded 
that the spinodal decomposition is initiated and developed on the 
surface during the growth of the AlGalnP epitaxial layers and, fi- 
nally, forms the columnar structure. 


35108 Direct observation of microbubbles in directional so- 
lidification of salol. Williams, L.M. (Department of Physics, City 
College of the City University of New York, New York, New York 
10031 (USA)); Srinivasan, M.R.; Cummins, H.Z. Physical Review 
Letters (USA), 64(13): 1526-1528 (26 Mar 1990). DOE Contract 
FG02-84ER45132. 

Dynamic light scattering at the crystal-melt interface of solidifying 
saioi was foliowed for 14 days. The hydrodynamic radius deduced 
from intensity correlation data increased continuously from ~1 to 
100 um. When the scattering layer was trapped by the advancing 
crystal front, microscopic observation revealed bubbles as inclu- 
sions whose size agreed with the light-scattering value. Scattering 
was also observed to disappear after prolonged pumping on the 
sample. 


35109 Structural measurements on the liquid-crystal analog 
of the Abrikosov phase. Srajer, G. (AT&T Bell Laboratories, Mur- 
ray Hill, New Jersey 07974 (USA)); Pindak, R.; Waugh, M.A.; 
Goodby, J.W.; Patel, J.S. Physical Review Letters (USA), 64(13): 
1545-1548 (26 Mar 1990). DOE Contract AC02-76CH00016. 

High-resolution x-ray and optical studies were peformed on ori- 
ented samples of the recently discovered smectic-A* phase. We 
confirm that this phase exhibits smectic-A layers as well as a 
macroscopic helical strcucture with the helical axis parallel to the 
layer planes. Furthermore, we demonstrate that the observed scat- 
tering can be explained by a cylindrical structure factor that is, 
within our instrumental resolution, a 6 function in the radial direc- 
tion and a Gaussian in the transverse direction as predicted by 
Renn and Lubensky for the “twist grain boundary” phase. 


35110 lon channeling investigation of the lattice location of 
Sn atoms in GaAs thin films grown by molecular beam epi- 
taxy. Yu, K.M. (Center for Advanced Materials, Materials Division— 
Chemical Sciences Division, Lawrence Berkeley Laboratory, Berke- 
ley, California 94720 (USA)); Lee, H.P.; Wang, S. Applied Physics 
Letters (USA), 56(18): 1784-1786 (30 Apr 1990). DOE Contract 
AC03-76SF00098. 

We have investigated the lattice location of Sn atoms in Sn- 
doped GaAs thin films grown by molecular beam epitaxy using ion 
channeling techniques. Accumulation of ~2x10'* atoms/cm? of Sn 
on the GaAs surface was detected. These surface Sn atoms were 
determined to be randomly distributed within ~20 A of the surface 
of the GaAs. Angular scans of the Ga K,, As Kg, and Sn L x rays 
across the (100), (110), and (111) axial channels indicated that 
the Sn atoms in the GaAs layer are mostly substitutional. No 
displacement of the Sn atoms larger than 0.14 A from the substitu- 
tional sites was detected. 


35111 Biexcitons in semiconductor quantum dots. Hu, Y.Z. 
(Department of Physics, University of Arizona, Tucson, Arizona 
85721 (USA)— Optical Sciences Center, University of Arizona, 
Tucson, Arizona 87521 (USA)— Lawrence Livermore National Lab- 
oratory, University of California, Livermore, California 94550. 
Physical Review Letters (USA), 64(15): 1805-1807 (9 Apr 1990). 
DOE Contract W-7405-ENG-48. 

Theoretical and experimental results are reported which provide 
the first evidence for biexciton states in semiconductor quantum 
dots. The theory predicts an increasing biexciton binding energy 
with decreasing dot size. Unlike bulk semiconductors, quantum 





dots have excited biexciton states which are stable. These biexci- 
ton states are observed as pronounced induced absorption 
features on the high-energy side of the bleached exciton reso- 
nances in femtosecond and nanosecond pump-probe experiments 
of quantum dots in glass matrices. 


35112 An in situ observation of the growth kinetics and 
stress relaxation Pd2Si thin films on Si(111). White, G.E. (De- 
partment of Materials Science and Engineering, University of 
Illinois at Urbana-Champaign, Urbana, IL (USA)); Chen, H. Journal 
of Applied Physics (USA), 67(8): 3689-3692 (15 Apr 1990). DOE 
Contract ACO2-76ER01198. 

The growth of the Pd2Si thin films on Si(111) substrates has 
been monitored by an in situ x-ray diffraction technique in vacuum 
and in helium atmosphere from 160 to 250 °C. A familiar parabolic 
growth rate was found, confirming the diffusion-controlled film 
growth process. The activation energies were found to be 1.34 and 
1.37 eV for the measurements performed in vacuum and helium 
environment, respectively. Stress relaxation in the growing Pd2Si 
flim was observed when the reaction temperature exceeds 200 °C. 
The relaxed films showed a higher degree of texture as evidenced 
by the rocking curve measurements. 


35113 Growth and _ characterization of GaAs/Al/GaAs 
heterostructures. Bhattacharya, P. (Department of Electrical Engi- 
neering, University of Michigan, Ann Arbor, Michigan 48109-2122 
(USA)); Oh, J.E.; Singh, J.; Biswas, D.; Clarke, R.; Passos, W.D.; 
Merlin, R.; Mestres, N.; Chang, K.H. Journal of Applied Physics 
(USA), 67(8): 3700-3705 (15 Apr 1990). DOE Contract FG02- 
86ER45250. 

Theoretical and experimental aspects of the growth of GaAs/Al/ 
GaAs heterostructures have been investigated. In these het- 
erostructures the GaAs on top of the buried metal layer is grown 
by migration-enhanced epitaxy (MEE) at low temperatures (200 
and 400 °C) to provide a kinetic barrier to the outdiffusion of Al 
during superlayer growth. The crystallinity and orientation of the Al 
film itself deposited on (100) GaAs at ~0 °C was studied by trans- 
mission electron diffraction, dark-field imaging, and x-ray diffraction 
measurements. It is found that the Al growth is polycrystalline with 
a grain size ~60 A and the preferred growth orientation is (111), 
which may be textured in piane but oriented out of plane. The 
quality of the GaAs superlayer grown on top of Al by MEE is very 
sensitive to the growth temperature. The layer grown at 400 °C 
has good structural and optical quality, but is accompanied by con- 
siderable outdiffusion of Al at the Al-GaAs heterointerface. At 200 
°C, where the interface has good structural integrity, the superlayer 
exhibits twinning and no luminescence is observed. 


35114 Organometallic chemical vapor deposition of stron- 
tium titanate. Feil, W.A. (Department of Materials Science, 
Northwestern University, Evanston, Illinois 60208 (USA)); Wessels, 
B.W.; Tonge, L.M.; Marks, T.J. Journal of Applied Physics (USA), 
67(8): 3858-3861 (15 Apr 1990). DOE Contract FG02-85ER45209. 

SrTiO thin films were deposited by low-pressure organometal- 
lic chemical vapor deposition. Titanium  isopropoxide, 
Sr(dipivaloyimethanate)o, oxygen, and water vapor were used as 
reactants, and argon was used as a carrier gas. Growth rates 
ranging from 0.3 to 4.5 um/h were obtained on (0001) sapphire 
substrates at 600-850 °C. Highly textured SrTiOg films with a [111] 
orientation were obtained at a growth temperature of 800 °C. The 
growth parameters which influenced the composition, phase stabil- 
ity, morphology, and texture of the thin films were examined. 


35115 Crosshatched surface morphology in strained Ill-V 
semiconductor films. Chang, K.H. (Department of Materials Sci- 
ence— Department of Engineering, The University of Michigan, Ann 
Arbor, Michigan 48109 (USA)); Gilbala, R.; Srolovitz, D.J.; Bhat- 
tacharya, P.K.; Mansfield, J.F. Journal of Applied Physics (USA), 
67(9): 4093-4098 (1 May 1990). DOE Contract FG02-86ER45250. 

The correlation between the surface crosshatched morphology 
and the interfacial misfit dislocations in strained III-V semiconductor 
heteroepitaxy has been studied. The surface pattern is clearly seen 
on samples grown at high temperature (520 °C) and those with 
small lattice-mismatched (f<2%) systems. A poorly defined 
crosshatched morphology was found on layers grown at relatively 
low temperature (400 °C). As the lattice mismatch of the strained 
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layer becomes larger than 2%, a roughly textured surface morphol- 
ogy is commonly observed in place of actual cross-hatching. Few 
threading dislocations are observed in the strained layer when the 
crosshatched pattern develops. It is also noted that the surface 
crosshatched pattern develops after the majority of the interfacial 
misfit dislocations are generated. The result suggests that the sur- 
face crosshatch pattern is directly related to the generation of 
interfacial misfit dislocations through glide processes. 


35116 A new method to analyze multiexponential transients 
for deep-level transient spectroscopy. Hanak, T.R. (University of 
Denver, Department of Physics, University Park, Denver, Colorado 
80210 (USA)); Ahrenkiel, R.K.; Dunlavy, D.J.; Bakry, A.M.; Tim- 
mons, M.L. Journal of Applied Physics (USA), 67(9): 4126-4132 
(1 May 1990). 

A new technique is introduced to analyze digitally recorded ca- 
pacitive transients in order to determine the properties of deep 
states. Using a nonlinear double exponential fitting routine, it is 
shown that a two-trap model can be applied to the transient data. 
We determine the individual trap concentrations and produce two 
Arrhenius plots. The latter yields the thermal activation energies 
and capture cross sections of closely spaced traps. The excellent 
agreement between the new technique and the standard rate win- 
dow technique is shown via a simulation deep-level transient 
spectroscopy spectrum. The new method is applied to Se-doped 
Al,Ga;_,As (x=0.19 and 0.27) grown by metal-organic chemical 
vapor deposition. The measured results for all deep states includ- 
ing the DX centers agree well with the values published in the 
literature. 


35117 Transmission electron microscopy study of CdTe(111) 
grown on GaAs(100) by molecular-beam epitaxy. Reno, J.L. 
(Sandia National Laboratory, Albuquerque, New Mexico 87185 
(USA)); Carr, M.J.; Gourley, P.L. Journal of Applied Physics (USA), 
67(9): 4114-4117 (1 May 1990). DOE Contract AC04-76DP00789. 
We have used transmission electron microscopy to investigate 
CdTe(111) grown on GaAs(100) by molecular-beam epitaxy. The 
loop structure previously observed by photoluminescence mi- 
croscopy has been identified as the boundary between twinned 
microcrystallites that extend from the CdTe/GaAs interface to the 
CdTe surface. When viewed along the growth axis, these bound- 
aries between the columnar twins appear as loops and segments. 
Surface roughness of the GaAs substrate contributes to the initial 
growth of twinned material. This leads to competitive growth be- 
tween the twins and the creation of the observed columnar twins. 


35118 Polish-induced damage in (100) GaAs: A comparison 
of transmission electron microscopy and Raman spec 
troscopy. George, T. (Department of Materials Science, University 
of California, Berkeley, California 94720 (USA}— Center for 
Advanced Materials, Lawrence Berkeley Laboratory, Berkely, Cali- 
fornia 94720 (USA)); Weber, Z.L.; Weber, E.R.; Pollak, F.H. 
Journal of Applied Physics (USA), 67(9): 4363-4365 (1 May 
1990). DOE Contract AC03-76SF00098. 

This communication presents a comparative study of polish- 
induced effects in (100) GaAs by Raman spectroscopy (strain) and 
cross-sectional transmission electron microscopy (dislocation den- 
sity). It is found that the depth and polish-time dependence of both 
the strain and dislocation density obey the same relationship. How- 
ever, the skin depth evaluated by Raman scattering is a factor of 
10 smaller than that determined from transmission electron mi- 
croscopy. 


35119 Similarities and differences in the structural and 
electronic properties of x-phase organic conducting and su- 
perconducting salts. Jung, D. (North Carolina State Univ., 
Raleigh (USA)); Evain, M.; Novoa, J.J.; Whangbo, M.H.; Beno, 
M.A.; Kini, A.M.; Schultz, A.J.; Williams, J.M.; Nigrey, P.J. Inor- 
ganic Chemistry (USA), 28(25): 4516-4522 (13 Dec 1989). DOE 
Contract FG05-86ER45259. 

The similarities and differences in the crystal and band electronic 
structures of four «-phase tetrathiafulvalene-based organic con- 
ducting salts .«-(BEDT-TTF)oX (X- = Cu(NCS)o-, |57), 
n-(MDT-TTF)2Aule, and x-(BMDT-TTF)2AU(CN)2 have been exam- 
ined. Donor dimers have a bond-over-ring arrangement in the 
superconducting salts «-(BEDT-TTF)2X (X— = Cu(NCS)2~, |3~) 
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and «-(MDT-TTF)2Aulz but a bond-over-bond arrangement in the 
nonsuperconducting salt x-(BEDT-TTF)2Au(CN)2, so that the in- 
tradimer spacing is considerably larger in the nonsuperconducting 
than in the superconducting x-phases. The terminal ethylene 
groups of BEDT-TTF have a staggered arrangement in the high-T- 
salts «-(BEDT-TTF)2Cu(NCS)> (Te = 10.4 K) and 6*-(BEDT- 
TTF)ols (Te = ~ 8 K) but are eclipsed in the low-T. salts 
«(BEDT-TTF)ols (Te = 3.6 K), 6-(BEDT-TTF)2Aul. (Te = 5.0 K), 
and 6-(BEDT-TTF)2IBro (T- = 2.8 K). All the Fermi surfaces of the 
«-phase can be described in terms of overlapping distorted circles 
and hence are essentially two-dimensional in nature. However, the 
Fermi surface of the nonsuperconducting «-phase, x«-(BMDT- 
TTF)2Au(CN)> exhibits a partial nesting in contrast to the case of 
the superconducting «-phases, which is probably responsible for 
the metal-insulator transition at ~ 60 K. 26 refs., 8 figs., 2 tabs. 


35120 Frequency-domain observation of the ultrafast inertial 
response of the optical Kerr effect in CS». Barker, C.E. (E. L 
Ginzton Laboratory, Stanford University, Stanford, California 94305 
(USA)); Trebino, R.; Kostenbauder, A.G.; Siegman, A.E. Journal of 
Chemical Physics (USA), 92(8): 4740-4748 (15 Apr 1990). 

Time-domain experiments using femtosecond pulses have 
recently revealed the inertial aspect of the nuclear-orientation com- 
ponent of the optical Kerr effect in carbon disulfide. We present 
frequency-domain measurements, performed with the tunable- 
laser-induced grating technique, which also demonstrate the need 
to incorporate inertial behavior in models of the nuclear-orientation 
contribution to this ultrafast response. No previously suggested 
model, however, yields a fit to our data that passes standard 
goodness-of-fit tests at an acceptable level. 


35121 Pressure and magnetic field dependence of the anti- 
ferromagnetism of PrFegPj2. Kuric, M.V. (Tufts University, 
Medford, Massachusetts 02155 (USA)); Guertin, R.P.; Torikachvili, 
M.S.; Maple, M.B.; Foner, S. Journal of Applied Physics (USA), 
67(9): 4818-4820 (1 May 1990). DOE Contract FG03-86ER45230. 

The compound PrFe,P;2, which has the cubic LaFe,P,2 modi- 
fied CoAss3-type structure, orders antiferromagnetically, with 
Ty=6.2 K and with several field-induced magnetic transitions for 
T<Ty, up to 5 T for T< Ty. Heat capacity measurements show 
the transition is a bulk effect, with magnetic entropy consistent with 
a magnetic doublet or triplet crystal-field ground state. dc magneti- 
zation measurements, M(H), at T=4.2 K up to 23 T reveal no 
further field-induced transitions, and M(H) attains only 54% of the 
Pr>+ free-ion moment at highest fields. Pulsed field measurements 
of dWdH at 4.2 K up to 45 T fail to resolve further transitions. The 
transition to the antiferromagnetic state is accompanied by a very 
sharp Suezaki-Mori-type electrical resistivity transition due to criti- 
cal scattering of electrons by spin fluctuations. Hydrostatic pressure 
decreases Ty, (d7y/dP=—0.11 K/kbar), in sharp contrast to the 
behavior for the isomorphic semiconducting ferromagnet, UFe,P;>. 
(Te=3.15 K; dT¢/dP=+0.26 K/kbar). The field-induced magnetic 
transitions are also sharply reduced with pressure. The pressure 
dependence of the electrical resistivity showed a decrease in Ty, 
with a concomitant decrease in the size of the Suezaki-Mori anom- 
aly. The results are discussed in terms of crystal-field splittings of 
the Pr ion and possible hybridization effects. 


35122 


Synthesis of band and model Hamiltonian theory for 
strongly hybridizing uranium systems. Hu, G. (Department of 
Physics, West Virginia University, Morgantown, West Virginia 


26506 (USA)); Sheng, Q.G.; Cooper, B.R. Journal of Applied 
Physics (USA), 67(9): 5197-5199 (1 May 1990). DOE Contract 
FG05-89ER45386. 

For a specified chemical environment (e.g., isostructural com- 
pound), uranium typically shows the most delocalized correlated 
f-electron behavior of the light rare earths and actinides. This pro- 
vides perhaps the most interesting correlated felectron behavior 
for phenomena such as heavy fermion behavior, but also provides 
the greatest difficulty for the theory. Here we are concerned with 
the synthesis of band and model(Anderson lattice) Hamiltonian the- 
ory to be able to evaluate the phenomenological behavior on a 
materially predictive ab initio basis. In previous studies for cerium 
and plutonium systems, use was made of U(the correlation energy) 
being rather large in dealing with the ff banding term, derived from 
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the Schrieffer—Wolff transformation of the Anderson lattice Hamil- 
tonian. Since the bandwidth is suppressed by a factor of 1/U, it 
was justified to neglect the ff banding term. This is not justified for 
uranium systems which have a much smaller U. Therefore, rather 
than treating f electrons as core(resonant) states during the self- 
consistent band calculation, we first treat 5fs as valence electrons 
and determine the self-consistent potential. Then the density of 
states, and hence the f bandwidth (I';) which characterizes hy- 
bridization between all the band electrons, can be calculated. Then 
we let the 5fs form bands among themselves, while suppressing 
hybridization with other bands during the determination of the self- 
consistent potential. We then use that potential as the basis to 
calculate the density of states and the f bandwidth (I2), which 
characterizes the hybridization between fs. 


35123. The thermal conductivity of ethane in the critical 
region. Mostert, R. (Van der Waals Laboratory, University of Ams- 
terdam, Valckeniersstraat 67, 1018 XE Amsterdam, The 
Netherlands (NL)); den Berg, H.R. van; der Gulik, P.S. van; Sen- 
gers, J.V. Journal of Chemical Physics (USA), 92(9): 5454-5462 
(1 May 1990). 

New experimental data are presented for the thermal conductiv- 
ity of ethane. The thermal conductivity has been measured with a 
parallel-plate method as a function of temperature along eleven 
different isochores so as to obtain detailed information on the en- 
hancement of the thermal conductivity in the critical region. The 
experimental results appear to be consistent with a recently pro- 
posed theoretical equation that accounts for both the asymptotic 
and nonasymptotic critical behavior of the thermal conductivity of 
fluids. 


35124 A simple domain model of flux reversal in ferrites. 
Avery, R.K. (Lawrence Livermore National Laboratory, Livermore, 
California 94551 (USA)); DeFord, J.F.; Kamin, G.; Turner, W.C.; 
Zentler, J.M. Journal of Applied Physics (USA), 67(9): 5562-5564 
(1 May 1990). DOE Contract W-7405-ENG-48. 

To design ferrite core accelerator cells and pulse power sources 
for use in linear induction accelerators, it is necessary to know how 
the ferrite behaves when its magnetization reverses in times of the 
order of 100 ns. To meet this need, a simple model has been de- 
veloped to describe fast flux reversal in soft ferrite cores. The core 
material is represented by an effective spherical grain whose size, 
shape, and orientation of crystal axes are assumed to represent 
averages over many grains. The magnetization mechanism consid- 
ered is the collapse of an effective spherical domain within the 
effective grain. A magnetization equation is derived for the field 
needed to drive the collapsing domain wall against the viscous 
force of spin relaxation damping. This equation is compared with 
experimental data taken on small cores of TDK PE11BL which 
were reset by a dec field and reversed in about 150 ns. The model 
fits the data well over a large part of the flux reversal for a wide 
range of dB/dt. The values of the parameters found from fitting the 
data are related to the magnetic properties. Alternative domain 
configurations which have been investigated are also mentioned. 


35125 Dispersive excitation transport at elevated tempera- 
tures (50-298 K): Experiments and theory. Stein, A.D. 
(Department of Chemistry, Stanford University, Stanford, California 
94305 (USA)); Peterson, K.A.; Fayer, M.D. Journal of Chemical 
Physics (USA), 92(9): 5622-5635 (1 May 1990). DOE Contract 
FG03-84ER13251. 

Time-resolved fluorescence depolarization has been used to 
measure electronic excitation transport among naphthyl chro- 
mophores in polymeric glasses. 2-ethylnaphthalene randomly 
distributed in PMMA and 2-vinylnaphthalene/methyl methacrylate 
copolymer in PMMA were studied. It was found that excitation 
transport is dispersive at all temperatures studied, from 50 K to 
room temperature, i.e., the extent of transfer depends on the exci- 
tation wavelength within the S)—S, absorption band. A theory 
based on the nondispersive, Foerster mechanism for excitation 
transfer has been developed to describe dispersive transport. Good 
agreement between the theoretical and experimental results are 
achieved without resorting to adjustable parameters. Both the the- 
ory and experiment show that, for the observable used here, 
excitation at a certain wavelength, called the “magic wavelength,” 





results in a time dependence that is identical to the Foerster 
nondispersive result, i.e., dispersive transport appears to vanish. 


35126 The morphology of symmetric diblock copolymers as 
revealed by neutron reflectivity. Anastasiadis, S.H. (IBM Re- 
search Division, Almaden Research Center, 650 Harry Road, San 
Jose, California 95120-6099 (USA)); Russell, T.P.; Satija, S.K.; 
Majkrzak, C.F. Journal of Chemical Physics (USA), 92(9): 5677- 
5691 (1 May 1990). DOE Contract FG03-88ER45375. 

The specular reflectivity of neutrons has been used to character- 
ize quantitatively the microphase separated morphology of 
symmetric, diblock copolymers of polystyrene (PS), and poly- 
methyimethacrylate (PMMA), as a functior: of the total molecular 
weight of the copolymer where either block is perdeuterated. It is 
shown that the hyperbolic tangent function, as opposed to a linear 
or cosine-squared function, most closely describes the concentra- 
tion gradient at the interface between the lamellar copolymer 
microdomains. The effective width of the interface is found to be in- 
dependent of the molecular weight of the copolymer blocks and 
has a value of 50+3 A. This interface is also found to be identical 
to that between PS and PMMA, homopolymers. However, using 
measured values of the Flory—Huggins interaction parameter for 
PS and PMMA, current theoretical treatments cannot describe the 
observed widths of the interface. 


35127 X-ray diffraction study of some liquid alkanes. 
Habenschuss, A. (Chemistry Division, Oak Ridge National Labora- 
tory, Oak Ridge, Tennessee 37831 (USA)); Narten, A.H. Journal of 
Chemical Physics (USA), 92(9): 5692-5699 (1 May 1990). DOE 
Contract ACO5-840R21400 ;AC05-760R00033. 

The structure of the liquids n-heptane, n-decane, n-pentadecane, 
and r-eicosane was investigated using x-ray diffraction. The data 
are analyzed using group scattering factors for -CH2 and -CH, 
sites which permits extraction of the carbon-carbon structure and 
distribution functions. Analysis has yielded the short-range in- 
tramolecular distances and bond angles, the average torsional 
angles for the gauche and trans rotational isomer segments, and 
the gauche/trans populations. Intramolecular carbon-carbon dis- 
tances at 3.11+0.03 A and 3.94 +0.01 A are assigned to gauche 
and trans molecular segments, respectively. The average torsion 
angle of the gauche segments is near 64+2°, and the trans seg- 
ments appear to be twisted from a planar conformation by 10+2°. 
The average fraction of gauche segments in the liquid phase of 
these alkanes is approximately 45+8%, slightly higher than in the 
gas phase. The conformational equilibrium of the n-alkanes is only 
minimally perturbed by the intermolecular interactions in the liquid 
phase, and the results are inconsistent with the possibility of a 
large fraction of extended chains (or chain segments) in the liquid. 


35128 Surface and thermodynamic interatomic force fields 
for silicon clusters and bulk phases. Chelikowsky, J.R. (Depart- 
ment of Chemical Engineering and Materials Science, University of 
Minnesota, Minneapolis, MN (USA)— Minnesota Supercomputer 
Institute, University of Minnesota, Minneapolis, Minnesota 55455 
(USA)); Phillips, J.C. Physical Review, B: Condensed Matter (USA), 
41(9): 5735-5745 (15 Mar 1990). DOE Contract FG02-89ER45391. 

We have developed new interatomic force fields which describe 
the phase stability of crystalline silicon and small clusters of silicon. 
We show that when three-body forces are adjusted to describe 
“covalent—metallic” phase transitions instead of small-amplitude 
atomic vibrations, a simple and accurate force field is obtained. 
This force field can be easily modified to describe energies and 
structures of Si, vapor-phase clusters. A key aspect of the cluster 
problem is the transfer of bond strength from dangling bonds to 
back bonds. We expect our potential will have widespread applica- 
tions to the formation and activation energies for diffusion of 
defects in crystalline Si and to the structural properties of amor- 
phous and liquid silicon. 


35129 Room-temperature densification of aSiO2 versus 
pressure. Polian, A. (Laboratoire de Physique des Milieux Con- 
denses, Universite Pierre et Marie Curie, 4 place Jussieu (Tour 
13,Etage 4), 75252 Paris CEDEX 05, France (FR)); Grimsditch, M. 
Physical Review, B: Condensed Matter (USA), 41(9): 6086-6087 
(15 Mar 1990). 


36 MATERIALS 
3606 Other Materials 


Using Brillouin scattering, we have investigated the room- 
temperature densification’ of hydrostatically compressed aSiOo. 
Irreversible densification occurs in the range 10-25 GPa; at higher 
pressures (25-40 GPa) no further densification is observed. The 
densified state is found to be metastable and decreases in density 
over time spans of the order of years. The presence of large uniax- 
ial stresses during compression is found to lead to a densified 
state which relaxes much more rapidly (~ hours) towards the un- 
densified state. 


35130 Raman study of CuO single crystals. Goldstein, H.-F. 
(Department of Physics, University of California, Berkeley, Califor- 
nia 94720 (USA)); Kim, D.; Yu, P.Y.; Bourne, L.C.; Chaminade, J.; 
Nganga, L. Physical Review, B: Condensed Matter (USA), 41(10): 
7192-7194 (1 Apr 1990). DOE Contract AC03-76SF00098. 

Raman scattering in single-crystalline CuO samples has been 
studied. From the polarization dependence, the symmetries of the 
three Raman-active optical phonons have been identified. The A, 
Raman mode with frequency of 290 cm-' was found to be 
strongly polarized along one of the crystal axes. This suggests that 
there are cancellations between different components of its Raman 
tensor. 


35131  Soft-mode behavior and the dipolar glass transition 
in KTa,_,Nb,O3. Chou, H. (Physics Department, Brookhaven Na- 
tional Laboratory, Upton, New York 11973 (USA)); Shapiro, S.M.; 
Lyons, K.B.; Kjems, J.; Rytz, D. Physical Review, B: Condensed 
Matter (USA), 41(10): 7231-7234 (1 Apr 1990). DOE Contract 
AC02-76CH00016. 

An inelastic neutron scattering study of KTa,_,Nb,O3 (x=0.012) 
(KTN) shows that there is a marked softening of the zone-center 
optic mode with decreasing temperature. This mode reaches a 
nonzero minimum energy of ~0.9 meV at 7=20 K and renormal- 
izes to higher energies as the temperature is further lowered, in 
agreement with light-scattering results on the same sample. In 
addition, x-ray diffraction does not reveal any structural phase tran- 
sition in this temperature range. A recent light-scattering study on a 
x=0.009 sample suggests that KTN has a dipolar glass phase with 
a transition temperature of 3 K. The present observation of incom- 
plete softening is similar to the soft-mode behavior characteristic of 
other mixed systems and provides further evidence of the dipolar 
glass properties of KTN. 


35132 Electronic structure of Si(111)-B(,/3 x ./3 )AB0° 
studied by Si 2p and B 1s core-level photoeiectron spec 
troscopy. McLean, A.B. (IBM Research Division, Thomas J. 
Watson Research Center, P.O. Box 218, Yorktown Heights, New 
York 10598 (USA)); Terminello, L.J.; Himpsel, F.J. Physical Review, 
B: Condensed Matter (USA), 41(11): 7694-7700 (15 Apr 1990). 

An investigation of the Si(111)-B(,/3 x ,/3 )R80° system has 
been performed using high-resolution photoelectron spectroscopy 
of the Si 2p core level and polarization-dependent studies of the B 
1s absorption edge. Least-squares analysis of the Si 2p core-level 
line shape reveals that it comprises a bulk component and a sur- 
face component shifted by 0.40+0.02 eV to higher binding energy. 
The exceptionally large surface-to-bulk ratio that is observed in this 
system suggests that the range of influence of the B atoms ex- 
tends to more than 1 monolayer of Si atoms. The magnitude of the 
surface-to-bulk ratio is consistent with a model in which B occupies 
a subsurface site below a Si adatom. The B 1s edge contains a 
feature which is excited by the component of the electric field vec- 
tor perpendicular to the surface. We argue that this arises from an 
electronic transition from the B 1s level into an empty surface or- 
bital, orientated perpendicularly to the surface. We also study the 
change of the electronic structure as the surface is covered with 
Si, thereby producing a buried 6-doping layer. 


35133 Comment on “Excitation-energy dependence of 
optically induced ESR in a-Si:H”. Branz, H.M. (Solar Energy Re- 
search Institute, 1617 Cole Boulevard, Golden, Colorado 80401 
(USA)). Physical Review, B: Condensed Matter (USA), 41(11): 
7887-7890 (15 Apr 1990). DOE Contract AC02-83CH10093. 

The infrared light-induced electron-spin-resonance (LESR) data 
of Ristein et al. [Phys. Rev. B 40, 88 (1989)] are reinterpreted. A 
model of undoped hydrogenated amorphous silicon (a-Si:H) includ- 
ing more charged than neutral dangling-bond defects yields a 
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natural explanation of the experimental results. These LESR data 
are the most direct experimental evidence to date for the existence 
of bulk charged dangling bonds in undoped a-Si:H at electronic 
equilibrium. 


35134 Low-temperature growth of MgO by molecular-beam 
epitaxy. Yadavalli, S. (Department of Physics, University of Illinois 
at Urbana-Champaign, Urbana, IL (USA)}— Materials Research 
Laboratory, University of Illinois at Urbana-Champaign, Urbana, Ili- 
nois 61801 (USA)); Yang, M.H.; Flynn, C.P. Physical Review, B: 
Condensed Matter (USA), 41(11): 7961-7963 (15 Apr 1990). DOE 
Contract AC02-76ER01198. 

We have explored the epitaxial growth of MgO single crystals us- 
ing separate O2 and Mg beams and also e-beam-evaporated MgO. 
The latter method is preferred as the incorporation efficiency of O2 
turns out to be ~10-* even at 200 °C in the former method. Ex- 
cellent MgO grows by e-beam evaporation at temperatures down 
to 140 K (Tm/20), in agreement with expectations of Yang and 
Flynn. Good surface quality is achieved in heteroepitaxy, even for 
the first few monolayers. 


35135 Properties of liquid arsenic: A theoretical study. Li, 
X. (Department of Physics, State University of New York at Stony 
Brook, Stony Brook, New York 11794-3800 (USA)). Physical Re- 
view, B: Condensed Matter (USA), 41(12): 8392-8406 (15 Apr 
1990). DOE Contract AC02-76CH00016. 

Various properties of liquid arsenic are calculated within the for- 
malism of the quantum local-density-functional approximation, 
using the molecular-dynamics method proposed by Car and Par- 
rinello. The structure of liquid arsenic is found to be similar to its 
ground-state, rhombohedral crystal structure, with coordination 
number 3 (in agreement with neutron-diffraction experiments), and 
has similar bond-angle, pyramid-height, and pyramid-angle distribu- 
tion functions. Liquid arsenic is found to be a semiconductor with 
an energy gap of 0.15 eV. These results are consistent with the 
picture that the threefold coordination arises from a Peierlis-type 
distortion from a_ sixfold-coordinated, simple-cubic-like structure. 
High-density and high-temperature properties are also studied, and 
it is shown that a crossover to a sixfold-coordinated metallic liquid 
will occur at high density, but not at high temperature. The struc- 
tural properties of liquid arsenic are also studied by simulations 
employing pair potentials derived from second-order perturbation 
theory, which work surprisingly well, while showing small but signif- 
icant differences from the ab initio simulations. 


35136 Role of lattice mismatch and surface chemistry in the 
formation of epitaxial semiconductor-insulator interfaces. Olm- 
stead, M.A. (Department of Physics, University of California, 
Berkeley, Berkeley, California 94720 (USA)); Bringans, R.D. Physi- 
cal Review, B: Condensed Matter (USA), 41(12): 8420-8430 (15 
Apr 1990). 

The formation of SrF2/Si(111) and Ge/CaF2/Si(111) interfaces is 
studied with photoemission and compared to previous results for 
the CaF,/Si(111) interface. The interface between SrF, and 
Si(111) is found to be nonstoichiometric, similar to the interface be- 
tween CaF. and Si(111): the bonding is between Si and the 
cation, with a layer of fluorine missing at the interface. In the case 
of Ge growth on CaF2/Si(111), a variety of effects are noted: The 
CaF2/Si(111) valence-band offset is reduced by about 1 eV upon 
deposition of Ge at room temperature. The sticking coefficient of 
the Ge is significantly increased by preparing the CaF2 surface 
with electron bombardment to remove the top layer of fluorine. For 
both the irradiated and nonirradiated cases, annealing of thin 
room-temperature-deposited films resulted in Ge island formation. 


35137 Extended x-ray-absorption fine-structure studies of 
Zn,_,Mn,Se alloy structure. Pong, W. (Department of Physics, 
University of Notre Dame, Notre Dame, Indiana 46556 (USA)); 
Mayanovic, R.A.; Bunker, B.A.; Furdyna, J.K.; Debska, U. Physical 
Review, B: Condensed Matter (USA), 41(12): 8440-8448 (15 Apr 
1990). DOE Contract AC02-76CH00016. 

Bond lengths, Debye-Waller factors, and site occupancy in the 
diluted magnetic semiconductor Zn, _,Mn,Se have been measured 
using extended x-ray-absorption fine structure. The nearest- 
neighbor bond lengths at both room temperature and low 
temperature (77 K) are found to be constant as a function of alloy 


composition within the experimental uncertainty of 0.01 A. Because 
the average cation-cation distance changes with Mn content, these 
results necessarily imply distortion of the tetrahedral bond angles. 
The anion sublattice is shown to suffer the largest distortion, but the 
cation sublattice also exhibits some relaxation. The repercussions 
of these results are discussed, in terms of the amount of cation 
and anion sublattice distortion at low temperature and its connec- 
tion to the superexchange mechanism occurring between the Mn?* 
ions and mediated by the intervening anion in Zn; _,MnxSe. 
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35138 The reactions of silver(I) with tetraaza macrocylic lig- 
ands. Swisher, R.G. (Bowling Green State Univ., OH (USA)); 
Stuehr, D.J.; Knox, J.; Fox, B.M.; Blinn, E.L. Journal of Coordina- 
tion Chemistry (USA), 20(2): 101-107 (Jul 1989). 

The reactions of silver(I) with 1,4,7,11-tetraazacyclotetradecane 
(isocyclam),  1,4,8,11-tetraazacyclotetradecane (cyclam) and 
1,4,8,12-tetraazacyclopentadecane ([15]janeN,) resulted in the pro- 
duction of silver and a silver(Il) tetraaza macrocyclic complex, 
AgL?*. 2Ag't + L — AgL** + Ag. The mechanisms of these reac- 
tions involve the formation of AgL'* which is oxidized by silver(I) 
to Ag and Agl**. However, the reaction of 1,4,7,10- 
tetraazacyclododecane ([12]janeN,) with silver(I) resulted in the 
formation of an unstable complex. Silver(l) did not react with 
1,4,7,10-tetrabenzyl-1,4,7,10-tetraazacyclododecane. The most 
stable Ag(Il) complex in aqueous solution with regards to decom- 
position contains the [15JaneN, ligand, while the Ag(Il) complex 
containing [12]aneN, is the least stable. Attempts to oxidize benzyl 
alcohol to benzyl aldehyde using [Ag(cyclam)](ClO,4)2 were unsuc- 
cessful. 


35139 The crystal structure of a zinc ethylenediamino-n 
methyl phosphonate dichloride. Ortiz-Avila, Y. (Texas A and M 
Univ., College Station (USA)); Rudolf, P.R.; Clearfield, A. Journal 
of Coordination Chemistry (USA), 20(2): 109-116 (Jul 1989). 

The tithe compound, Zn(O3;PCH2NH2CH2CH2NH3)Clo, crystal- 
lizes in the monoclinic space group P2;/c with Z = 4 and cell 
parameters a = 8.348(1), b = 8.269(1), c = 15.220(2)A; 6 = 
103.29(1)°, V = 1022.5(2)A°. The zinc ion is 4-coordinate being 
bonded to two chloride ions and two oxygen atoms. Polymeric 
chains of Zn atoms bridged by the phosphonato group form in a zig 
zag manner in the crystallographic b direction. A strong hydrogen 
bonding scheme involving both CI- ions and the third phosphonato 
oxygen atoms as acceptors and the protonated amino groups as 
donors together with the interpenetrant packing of the amine chains 
causes the structure to be strongly bound in three dimensions. 


35140 Octahedral metal carbonyls. 67. Rates of reaction of 
olefins with cis[(chlorobenzene)(triphenylphosphine tetracar- 
bonyltungsten(O))] produced via pulsed laser flash photolysis. 
Wermer, P.H. (Univ. of North Texas, Denton (USA)); Dobson, G.R. 
Journal of Coordination Chemistry (USA), 20(2): 125-134 (Jul 
1989). 

Rates of reaction of olefins and diolefins (1-hexene, cyclohex- 
ene, norbornene, cis-2-heptene, trans-4-octene, 1,5-hexadiene, 
2,3-dimethyl-2-butene) with  cis-[(CB)(PPh3)W(CO),4] (CB = 
chlorobenzene) produced upon pulsed laser flash photolysis of cis- 
(pip)(PPh3)W(CO), in CB solution have been determined, for some 
systems at several temperatures. Olefin-coordination takes place 
after reversible CB-dissociation from cis-[(CB)(PPh3)W(CO),], a 
predominant species present in solution after flash photolysis. 
These rates have been compared to those for analogous reactions 
with Lewis bases coordinating through N (piperidine) and P (P(O-i- 
Pr)3); all rates are roughly similar. Thus, despite the greater 
thermodynamic stability of complexes containing W-N and W-P 
bonds, olefin coordination to W is competitive with W-N and W-P 
coordination. The implications of these conclusions with respect to 
mechanisms of olefin catalysis by coordinatively unsaturated Group 
VI-B metal carbonyl intermediates are discussed. 


35141 Cis-trans isomerism in mononuclear nickel(Il) 6- 
ketoenamine complexes. Maverick, A.W. (Louisiana State Univ., 


Baton Rouge (USA)); Fronezek, F.R.; Martone, D.P.; Bradbury, 
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J.R. Journal of Coordination Chemistry (USA), 20(2): 149-161 (Jul 
1989). 

Solution NMR and x-ray crystallographic structural studies of 
square-planar nickel(|l) Schiff base complexes are reported. In con- 
trast to recently prepared cofacial binuclear complexes derived from 
bis(G-ketoenamines), which have the cis arrangement of O and NH 
donors about each metal atom, two representative mononuclear 
complexes, Ni(acim)2 (acimH = 4-amino-3-penten-2-one) and 
Ni-(bzacim)2 (bzacimH = 3-amino-1-phenyl-2-buten-1-one), are pro- 
duced as trans isomers. Ni(acim)2 (NiC19H;¢6N20z) is orthorhombic, 
space group Ccca, a = 16.770(2), b = 15.054(2), c = 13.494(1) A, 
Z = 12, R = 0.055, Rw = 0.042 for 143 parameters and 1,748 re- 
flectons with | > 10(I). Ni(bzacim)2 (NiCopH2pn2O2) is monoclinic, 
space group P2,/c, a = 5.9186(8), b = 13.694(2), c = 11.944(4) A, 
6B = 112.18(2)°, Z = 2, R = 0.038, Ry = 0.037 for 156 parameters 
and 1,589 reflections with | > 20/(l). Crystals of Ni(bzacim)2 con- 
tain centrosymmetric, nearly planar trans molecules. The structure 
of Ni(acim)2 contains independent molecules with 2 and 222 sym- 
metry, but both of these are disordered, so that whether the cis or 
trans isomer is present cannot be determined. However, solution 
1H NOE and lanthanide shift measurements indicate that the trans 
isomer predominates for both compounds. 


35142 ESR studies of bis[di(2,4,5-trimethyiphenyl) dithio- 
phosphinato]oxovanadium(IV). Calculation of bonding 
parameters. Mukherjee, R.N. (indian Institute of Technology, Bom- 
bay (India)); Shastri, B.B.S. Journal of Coordination Chemistry 
(USA), 20(2): 135-139 (Jul 1989). 

ESR spectra of a five-coordinate vanadyl dithiophosphinate com- 
plex correspond to the interaction of an unpaired electron with the 
1V nucleus and two equivalent °'P nuclei. However, in the pres- 
ence of moderate amounts of nitrogen and oxygen donors, only 
one °'P superhyperfine interaction was noted. At higher ligand 
concentrations, the ESR reflected no °'P hyperfine coupling. Bond- 
ing parameters 6,**, Bo2, ex2 and ky obtained for different 
chromophores were compared with those of VO(acac). This leads 
to the decreasing sequence VOS, < VOS2N2 < VOS202 < VOO, 
with respect to bonding parameters for the various chromophores. 


35143 Fluorescence studies of furanoxy radicals: _In- 
tramolecular and intermolecular processes. Bhattacharyya, K. 
(Univ. of Notre Dame, IN (USA)); Das, P.K.; Fessenden, R.W.; 
Gopidas, K.R.; Hiratsuka, H.; Hug, G.L.; Rajadurai, S.; Samanta, 
A.; George, M.V. Journal of the American Chemical Society (USA), 
111(10): 3542-3548 (10 May 1989). 

Fluorescence properties of furanoxy radicals were used to inves- 
tigate intramolecular relaxation and intermolecular quenching 
processes involving these organic doublet species. The emission 
spectra of several substituted furanoxy radicals are given; maxima 
lie in the 615-660-nm region. Excited-state lifetimes were mea- 
sured and lie in the 6-13-ns range. There were solvent effects on 
the lifetimes as well as on the absorption and emission spectra. 
The temperature dependence of the fluorescence lifetimes was 
studied and found to be small, E, = 0.35 kcal/mol, compared to 
that in benzyl radical. Rate constants of internal conversion (and 
fluorescence quantum yields) were estimated and found to follow a 
previously proposed correlation with Taft polar substituent con- 
stants. In addition to the intramolecular photophysics, quenching 
studies were carried out. In particular, the furanoxy radicals were 
used to quench the triplet of two polycyclic aromatics where trans- 
fer of energy was allowed and where sensitized fluorescence was 
observed (kg ~ 6 x 10° M-' s—"). Details of an improved method 
for making measurements of k, between two transients are given. 
Recombination kinetics of the radicals were also measured using 
5,5’-bis(furanones) as precursors of the radicals. 


35144 Ammonia binds to the catalytic Mn of the oxygen- 
evolving complex of photosystem Il: Evidence by electron 
spin-echo envelope modulation spectroscopy. Britt, R.D. 
(Lawrence Berkeley Lab., CA (USA)); Zimmermann, J.; Sauer, K.; 
Klein, M.P. Journal of the American Chemical Society (USA), 
111(10): 3522-3532 (10 May 1989). 

The mechanism of ammonia inhibition of photosynthetic oxygen 
evolution has been examined by the pulsed EPR technique of elec- 
tron spin-echo envelop modulation (ESEEM), revealing the direct 
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coordination of an ammonia-derived ligand to the catalytic Mn com- 
plex during the S; —Sz transition of the oxygen evolution S-state 
cycle. ESEEM experiments were performed on the multiline Mn 
EPR signal observed in photosystem II enriched spinach thylakoid 
membranes which were treated with either '*NH,Ci or '°NH,Cl 
(100 mM, pH 7.5). '5NH,CI treatment produced modulation of the 
electron spin-echo signal which arises from an | = 1/2 '5N nucleus 
with an isotropic hyperfine coupling A('5N) = 3.22 MHz. '*NH,Cl 
treatment produced a different ESEEM pattern resulting from an | = 
1 'N nucleus with A("*N) = 2.29 MHz, and with electric 
quadrupole parameters e*qQ = 1.61 MHz and n = 0.59. The '4n 
electric quadrupole parameters are interpreted with respect to pos- 
sible chemical structures for the ligand. An amido (NHz2) bridge 
between metal ions is proposed as the molecular identity of the 
ammonia-derived ligand to the catalytic Mn of photosystem Il. 


35145 Adsorption of organorhodium species on metal oxide 
surfaces: Theoretical aspects. Halet, J. (Comell Univ., Ithaca, 
NY (USA)); Hoffmann, R. Journal of the American Chemical Soci- 
ety (USA), 111(10): 3548-3559 (10 May 1989). 

Tris(allyl)rhodium reacts with hydroxylated TiO2 and AlzO3 
surfaces to produce oxide-pound bis(allyl)rhodium which, upon ad- 


* dition of H2, forms oxide-bound (allyl)rhodium hydride species. The 


nature of the rhodium-oxygen bonding and the role of the inorganic 
support are analyzed via extended Hueckel band calculations on 
two-dimensional slabs of metal oxide and organorhodium adsor- 
bates. Side by side with this analysis they looked at discrete 
molecular analogues of the surface species. One- and two-oxygen- 
bound Rh(allylj2 and one-, two-, and three-oxyger-bound 
Rh(allyl)(H) models were examined. There are great similarities be- 
tween the isolated molecule models and the supported interactions. 
Crucial to the role of the oxide support is its partial reduction, 
through defect structures, and resonances between support and 
adsorbate energy levels. The oxide support not only serves to im- 
mobilize the organometallic adsorbate but might also act as an 
electron reservoir or electron sink, depending upon the electronic 
requirements of the adsorbed complexes. 


35146 Rates of hydride abstraction from amines via reac 
tions with ground-state Ag* and Cu*. Sigsworth, S.W. 
(Pennsylvania State Univ., University Park (USA)); Castleman, 
A.W. Jr. Journal of the American Chemical Society (USA), 111(10): 
3566-3569 (10 May 1989). DOE Contract ACO2-82ER60055. 

Rates of reaction of ground-state Ag* and Cu* with mono- 
(MMA), di- (DMA), and trimethylamine (TMA) were measured. In all 
cases except Ag* with monomethylamine the reactions were found 
to be fast bimolecular ones. The values are 2.1, 1.7, and 1.5 x 
10-° cm® s—' for Cut with MMA, DMA, and TMA, respectively, 
and 1.6 and 1.4 x10-® cm*s~' for Ag* with DMA and TMA, re- 
spectively. The products for the reactions are the amine ions with a 
hydrogen atom removed. The bimolecular channel for the reaction 
of Ag* with MMA is endothermic, and an association complex is 
found to be the product of the reaction. The observed rates are 
found to be in reasonably good accord with the predictions of a 
parametrized trajectory calculational method. 


35147 Photolysis of amminepentacarbonyichromium in 
hydrogen-containing matrices: Characterization of an H-H 
stretching vibration in matrices. Sweany, R.L. (Univ. of New Or- 
leans, LA (USA)); Moroz, A. Journal of the American Chemical 
Society (USA), 111(10): 3577-3583 (10 May 1989). 

Irradiation of Cr(CO)sNHg (I) in argon matrices doped with dihy- 
drogen gives good yields of Cr(CO)s(Hz2)(Il). The high yields are 
obtained because the ammonia can be removed from | by photons 
the frequencies of which are not absorbed by Il. The carbonyl 
bands of the infrared spectrum of Il are perturbed by the presence 
of the nearby ammonia that had been ejected in the photodecom- 
position of |. Thus, the spectrum of Il is somewhat altered from 
what is observed when Il is formed from Cr(CO)e¢(Ill). With use of 
FTIR, adequate amounts of Cr(CO)s(H2) have been prepared from 
both | and Ill so that most of the vibrational features between 
4,300 and 450 cm-' have been observed, including the H-H 
stretch. The H-H stretching vibration gives rise to three absorptions 
at 3,087, 3,027, and 2,997 cm—". Although the H-D stretch and the 
D-D stretch exhibit some unresolved splittings, the splittings are 
not nearly as large as that exhibited by dihydrogen, even allowing 


ERA Vol. 15, No. 15 201 





40 CHEMISTRY 


for the greater reduced masses of the heavier isotopomers. Mass- 
dependent splittings are also observed in the Cr-H2 stretching 
vibration. The unusual bredth of the H-H stretching vibration at 
3,027 cm—' is ascribed to the large torsional amplitude of dipro- 
tium. No theory explains the splittings that are observed in both the 
H-H and the M-H, stretching vibrations. Dynamic effects probably 
play a role in the splittings because the corresponding modes in the 
spectra of the heavier isotopomers are not split nearly as much. 


35148 An enantioselective central-axial-central chiral ele- 
ment transfer process leading to a concise synthesis of 
(+}sterpurene: Intramolecular Diels-Alder reactions of vinylal- 
lene sulfoxides. Gibbs, R.A. (Univ. of California, Riverside (USA)); 
Bartels, K.; Lee, R.W.K.; Okamura, W.H. Journal of the American 
Chemical Society (USA), 111(10): 3717-3725 (10 May 1989). 
DOE Contract FG03-86ER13535. 

The intramolecular Diels-Alder (IMDA) reaction of vinylallene 
sulfoxide 19 as the diene component occurs in a rapid and stere- 
oselective manner at room temperature to give tricyclic 20 in good 
yield. Sulfoxide 19 cyclizes ~ 140 times faster than the corre- 
sponding hydrocarbon 15a. It was also shown that gem-dimethyl 
substitution on the tether linking the vinylallene and vinyl group 
accelerates the rate of cyclization by only a factor of ~ 2.6. Treat- 
ment of enantiomerically enriched diene propargyl alcohol 6 with 
benzenesulfeny! chloride gave vinyallene sulfoxide 4 which cyclized 
in a highly enantio- and diastereoselective fashion to afford opti- 
cally active tricyclic sulfoxide 5. Sulfoxide 5 was converted in two 
steps to the novel sesquiterpene fungal metabolite (+)-sterpurene, 
thus establishing its absolute configuration. By use of 2D NMR 
techniques, most of the proton and carbon signals in the 'H and 
13C NMR spectra of sterpurene (8) and the precursor diene 33 
were assigned. 


35149 A connection between intramolecular long-range 
electron, hole, and triplet energy transfers. Closs, G.L. (Univ. of 
Chicago, IL (USA)); Johnson, M.D.; Miller, J.R.; Piotrowiak, P. 
Journal of the American Chemical Society (USA), 111(10): 3751- 
3753 (10 May 1989). DOE Contract W-31-109-ENG-38. 

Over the past few years there has been an active program in 
their laboratories on long-range intramolecular electron transfer and 
its dependence on energetics, solvent, distance, and stereochem- 
istry. More recently the authors have extended this study to include 
positive ions, or hole transfer, and triplet energy transfer. The com- 
pounds in the three studies were the same or closely related, and 
the processes can be summarized and designated as in (1). D~- 
Sp-A — D-Sp-A- (ET); D*-Sp-A — D-Sp-At (HT); D-Sp-A — 
D-Sp-A® (TT). In the three series A = 2-naphthyl, and D = 4- 
biphenylyl in the Et and HT series and 4-benzophenoyl in the TT 
series. 


35150 Production of hydrated metal ions by fast ion or 
atom beam sputtering. Collision-induced dissociation and suc- 
cessive hydration energies of gaseous Cu* with 1-4 water 
molecules. Magnera, T.F. (Univ. of Texas, Austin (USA)); David, 
D.E.; Stulik, D.; Orth, R.G.; Jonkman, H.T.; Michl, J. Journal of the 
American Chemical Society (USA), 111(14): 5036-5043 (5 Jul 
1989). 

Low-temperature sputtering of frozen aqueous solutions of metal 
salts, of hydrated crystalline transition-metal salts, of frosted metal 
surfaces, and of frosted metal salts with kiloelectronvolt energy 
rare gas atoms or ions produces copious amounts of cluster ions, 
among which M*(H20), and/or M*OH(H20), frequently dominate. 
Variable-energy collision-induced dissociation of these ions in a 
triple quadrupole mass spectrometer yields the successive gas- 
phase solvation energies. Several known hydration and bond 
energies have been reproduced, and the first and second hydration 
energies of the Cu* ion have been determined as 35 + 3 and 39 
+3 kcal/mol, respectively.It is concluded that gaseous Cut* prefers 
discoordination. 


35151 Experimental electronic structures of complexes of 
SO,: An electron spectroscopic study. Pradeep, T. (Indian Insti- 
tute of Science, Bangalore (India)); Sreekanth, C.S.; Hegde, M.S.; 
Rao, C.N.R. Journal of the American Chemical Society (USA), 
111(14): 5058-5063 (5 Jul 1989). 
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He | photoelectron spectra of gas-phase complexes formed by 
SOz with the electron donors trimethylamine, triethylamine, diethyl 
ether, and diethyl sulfide have been recorded and bands assigned 
to the different orbitals based on MO calculations. The shift in the 
ionization energy of the lone pair orbital of the donor in these com- 
plexes is shown to vary proportionally with the dissociation energy 
as well as the magnitude of charge transfer to SO2. Electron en- 
ergy loss spectra of the donor-SO2 complexes have been recorded 
to characterize the electronic transitions in the vacuum UV region. 
Only the amine-SO2 complex shows a band ascribable to a charge- 
transfer transition. In order to investigate situations where SO2 acts 
as an electron donor, He | spectra of complexes with BF; and HCI 
have been measured. The decrease in the Mulliken population of 
SOz as well as the dissociation energy of these complexes varies 
parallel to the shift in the lone pair ionization energy of SO2. 


35152 Reaction of nitric oxide and silica-attached rhodium 
carbonyl complexes. Cannon, K.C. (Univ. of Texas, Austin 
(USA)); Jo, S.K.; White, J.M. Journal of the American Chemical 
Society (USA), 111(14): 5064-5069 (5 Jul 1989). 

Reaction of the silica-bound rhodium p-oxo carbonyl complex 1 
with NO at 100°C resulted in the formation of the rhodium oxygen 
adduct 2 (80%) and rhodium nitrate/nitrite complex (20%). CO. 
formation was observed by IR analysis. Since no other nitrogen- 
containing products, particularly N2O, either on the surface or in 
the gas phase, were observed, the authors propose that N2 forma- 
tion accounts for the remaining nitrogen. Increasing the reaction 
temperature to 400°C resulted in the decomposition of the rhodium 
nitrate/nitrite complex and the appearance of a nitrosyl species 
which was characterized by an NO stretching frequency at 1,890 
cm~'. Trace amounts of rhodium isocyanate, accounting for less 
than 2% of the total rhodium in the sample, were also produced. 
The carbonyl complex 1 was regenerated in both cases by reaction 
with CO at 100°C; the rhodium nitrate/nitrite complex was unreac- 
tive toward CO. 


35153 Electrochemistry and electrocatalysis with vitamin 
B2 in an AOT water-in-oil microemulsion. Owiia, Azita (Univ. of 
Connecticut, Storrs (USA)); Wang, Zhenghao; Rusling, J.F. Journal 
of the American Chemical Society (USA), 111(14): 5091-5098 (5 
Jul 1989). 

Vitamin By2, solubilized in water pools of highly resistive 
water-in-oil (w/o) microemulsions of 0.2 M Aerosol OT (AOT, bis(2- 
ethylhexyl) sulfosuccinate)/4 M water/isooctane gave separate 
reductions of base-on cob(Ill)alamine to base-on cob(Il)alamine 
(E;/2 = —0.03 V vs SCE) and base-on cob(Il)alamine to base-off 
cob(I)alamine (E;;2 = — 0.87 V). Diffusion coefficients suggested 
that vitamin B,. induces the formation of surfactant aggregates in 
w/o microemulsions that are larger than in solute-free systems. 
Relative reactivities toward reductions of three oil-soluble alkyl vici- 
nal dihalides by electrochemically generated cob(I) alamine were 
modified in the microemulsion compared to isotropic water- 
acetonitrile. Changes in relative reactivity are not explained by 
simple partition of vicinal dibromides between isooctane and water 
and suggest specific interactions with surfactant aggregates or sig- 
nificant reaction in the bulk isooctane phase. 


35154 Relative strengths of early transition metal M-H and 
M-C bonds in substituted niobocenes and tantalocenes. Ther- 
modynamic trends and electronic factors of olefin insertion 
into a metal-hydride bond. Lichtenberger, D.L. (Univ. of Arizona, 
Tucson (USA)); Darsey, G.P.; Kellogg, G.E.; Sanner, R.D.; Young, 
V.G. Jr.; Clark, J.R. Journal of the American Chemical Society 
(USA), 111(14): 5019-5028 (5 Jul 1989). 

Principles of M-C and M-H bonding interactions are examined ex- 
perimentally by high-resolution valence photoelectron spectroscopy. 
Gas-phase He | and He II photoelectron spectra are reported for 
the following series of d° and d* bent metallocenes: Cp2MH, (M = 
Nb, Ta), Cp2M(CO)L (M = Nb, Ta; L = H and M = Nb; L = CHs), 
and Cp2M(CoH,)L (M = Nb, Ta; L = H and M = Ta; L = CoHs) (Cp 
= 7°-CsHs). The ligand replacements represented by this series of 
complexes allow stepwise comparison and assignment of each 
individual low-energy valence ionization band. The He I/He Il spec- 
tral comparisons show that the lowest ionization energy band of 





the carbonyl complexes is higher in metal character than the corre- 
sponding ionization of the ethylene complexes. This trend indicates 
extensive electron delocalization in the metal-ethylene bonding that 
corresponds more accurately to a metallacyclopropane description 
with relatively strong metal-carbon bonds. The photoelectron data 
for the early transition metal hydride and alkyl species show that 
the metal-hydrogen bonds are slightly more stable than the metal- 
carbon bonds. Correlation of the ionization information for these 
substituted early metallocenes reveals that the stabilization of the 
metallacyclopropane-hydride structures, M(C2H4)H, relative to the 
olefin-inserted metal-alkyl structure, M(CoHs), is partly due to stabi- 
lization of the metal electron density by back-bonding to the olefin 
as indicated by earlier theoretical studies. 


35155 Quantitative study of the acidity of HCI in a molten 
chioroaluminate system (AICI,/1-ethyl-3-methyl-1H-imidazolium 
chloride) as a function of HCI pressure and melt composition 
(51.0-66.4 mol % AICi3). Smith, G.P. (Oak Ridge National Lab., 
TN (USA)); Dworkin, A.S.; Zingg, S.P.; Pagni, R.M. Journal of the 
American Chemical Society (USA), 111(14): 5075-5077 (5 Jul 
1989). DOE Contract AC05-840R21400. 

The acidity of HCI in Lewis acid mixtures of AlCl, and 1-ethyl-3- 
methyl-1H-imidazolium chloride (EMIC) has been determined as a 
function of HCI pressure (Pyc;) and melt composition at ambient 
temperatures. The equilibrium constant (K’,) for the protonation of 
arene bases (B) according to the reaction HCl + B = BH* + Ci- 
was determined from the relation log K’g = H’ + log ({[BH*}/B}) 
with the protonation ratio measured spectrophotometrically and the 
acidity function, H’ = log ([Cl-/Pyc)), evaluated by using the ther- 
modynamic model of Dymek et al. to calculate [CI—]. Values of log 
K’s were determined for chrysene, fluorene, 2-methyinaphthalene, 
and mesitylene over a range of HCl pressures and melt composi- 
tions, while estimates for benzene, toluene and naphthalene were 
obtained at a single pressure and composition (1 atm, 66.4 mol % 
AICis). The correlation between log K's for these arenes in HCI/ 
AIClz-EMIC and log Kg for the same arenes in HF/BF3 suggests 
that H’ — Ho ~ 0.4, where Hp is the Hammett acidity function. Ac- 
cording to this criterion Hp for 0.01 atm HCI in 51 mol % AICig has 
a value of —12.6 (a superacid comparable to 100% H2SO,). At 1 
atm HCl, a melt saturated with AlCl, at ambient temperatures (~ 
67 mol % AIClg) is a much stronger superacid with a value of Ho 
on the order of —18. 


35156 


Study of *'P NMR chemical shift tensors and their 
correlation to molecular structure. Un, Sun (Lawrence Berkeley 
Lab., CA (USA)); Klein, M.P. Journal of the American Chemical 


Society (USA), 111(14): 5119-5124 (5 Jul 1989). DOE Contract 
AC03-76SF00098. 

The nature of the °'P anisotropic chemical shift interaction is 
examined by using magic-angle sample spinning NMR. Linear cor- 
relations between the principal values of the °'P chemical shift 
tensor, P-O bond lengths, and O-O-O bond angles are established. 
On the basis of a previously established correlation between P-O 
bond length and dp-po z-bond order. Furthermore, from correla- 
tions between bond lengths and bond angles, it was concluded 
that for the phosphates reported in this study the z- and o-bond 
contributions to the °'P chemical shift interaction are not indepen- 
dent of each other and, hence, cannot be separated into distinct 
terms. A review of other phosphoryl derivatives suggests that these 
observations may be general for other quadruply coordinated phos- 
phorus compounds. 


35157 A high-resolution NMR study of the La-Si-Al-O-N sys- 
tem. Dupree, R. (Univ. of Warwick, Coventry (England)); Lewis, 
M.H.; Smith, M.E. Journal of the American Chemical Society 
(USA), 111(14): 5125-5132 (5 Jul 1989). 

High-resolution *’Al, 2°Si, and '°®La NMR spectra have been 
obtained from crystalline phases of the La-Si-Al-O-N system. 
These results have further defined the 2°Si chemical shift ranges in 
mixed coordination tetrahedra (i.e., SiO,N4,_,, 0 < x < 4) and en- 
abled the cation’s influence on the chemical shift in such units to 
be investigated for the first time. The ability to distinguish distinct 
local environments, despite overlap of the 2°Si chemical shift 
ranges from different units, has allowed structural refine of certain 
phases (e.g., LagSizO7Nz2). The 27Al NMR spectrum of LaAlO, 
shows appreciable intensity from transitions other than the 1/2 
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—1/2, emphasizing the difficulties of quantitatively interpreting NMR 
spectra of quadrupole nuclei. For the first MAS is applied to '°La 
NMR and is shown to have some limited applicability to the study 
of ceramics. High-resolution multinuclear NMR is shown to be a 
powerful monitor of phase development and probe of compositional 
detail in complex ceramic phase mixtures. 


35158 Semiconductor-olefin adducts. Photoluminescent 
properties of cadmium sulfide and cadmium selenide in the 
presence of butenes. Meyer, G.J. (Univ. of Wisconsin, Madison 
(USA)); Leung, L.K.; Ellis, A.B.; Yu, J.C.; Lisensky, G.C. Journal of 
the American Chemical Society (USA), 111(14): 5146-5148 (5 Jul 
1989). 

Direct evidence for adduct formation between butenes and 
etched, single-crystal n-CdS and n-CdSe [CdS(e)] surfaces has 
been obtained from photoluminescence (PL) measurements. Expo- 
sure of CdS(e) to butenes causes enhancement of the solids’ band 
edge PL relative to a N2 ambient. For 30% mixtures of the olefins 
in No, the magnitude of the enhancement follows the order 
1,3-butadiene > cis-2-butene ~ trans-2-butene > isobutylene ~ 1- 
butene and correlates with the olefin basicities, on the basis of 
photoionization potentials. Enhancements in PL intensity can be fit 
to a dead-layer model, allowing the determination of the reduction 
in depletion width in the semiconductor resulting from olefin expo- 
sure; depletion width reductions reach a few hundred angstroms 
for adducts of 1,3-butadiene with CdS(e). The PL changes were 
used in conjunction with the Langmuir adsorption isotherm model 
to yield equilibrium constants for adduct formation of 1,3-butadiene 
with CdS(e) of 9 + 4 atm—' at 293 K. Surface interactions that 
may contribute to the observed PL changes are discussed. 


35159 Methyinitrene: Theoretical predictions of its molecu- 
lar structure and comparison with the conventional C-N single 
bond in methylamine. Xie, Yaoming (Univ. of Georgia, Athens 
(USA)); Scuseria, G.E.; Yates, B.F.; Yamaguchi, Yukio; Schaefer, 
H.F. Ill. Journal of the American Chemical Society (USA), 111(14): 
5181-5185 (5 Jul 1989). DOE Contract FG09-87ER13811. 

Ab initio quantum mechanical methods have encountered difficul- 
ties in predicting the short C-N bond distance in methyinitrene, 
particularly in comparison with the normal C-N single bond dis- 
tance in methylamine. It is shown that the origin of the problem lies 
with unexpected dependencies on basis set and the treatment of 
electron correlation. Specifically, correlation effects shorten the pre- 
dicted C-N bond distance in CH3N. An ab initio bond distance 
within 0.01 A of experiment is finally achieved by using configura- 
tion interaction including all single and double excitations (CISD) in 
conjunction with a basis set of quality quadruple-¢ plus double po- 
larization plus f functions on the C and N atoms (QZ+2P+f). 


35160 Differential line broadening in the NMR spectrum of 
methanol adsorbed on sol-gel silica. Hartzell, C.J. (Los Alamos 
National Lab., NM (USA)); Stein, P.C.; Earl, W.L.; Lynch, TWWJ.; 
Werbelow, L.G. Journal of the American Chemical Society (USA), 
111(14): 5114-5119 (5 Jul 1989). DOE Contract W-7405-ENG-36. 

The nuclear magnetic relaxation characteristics of ('°C)methanol 
adsorbed to sol-gel silica were studied over a wide range of tem- 
peratures. The four-line spectra displayed different T2 values for 
each line. Inner and outer lines of the quartet displayed different T, 
values. This behavior indicates that temporal correlations between 
different carbon-proton dipolar interactions are significant. Cross 
correlations between carbon-proton dipolar couplings and the car- 
bon chemical shift anisotropy are discernible. Adsorbed methanol 
presents an interesting situation where both even and odd ranks of 
multispin order are spawned from athermal magnetizations via ori- 
entationally dependent spin interactions. These interactions are 
modulated by highly anisotropic molecular motions. 


35161 On the mechanism of the Di-7-methane rearrange- 
ment of bicyclo[3.2.1]octa-2,6-diene: Deuterium labeling and 
generation of diradical intermediates via photolysis and ther- 
molysis of appropriate azoalkanes. Adam, W. (Univ. of 
Wuerzburg (West Germany)); Doerr, M.; De Lucchi, O. Journal of 
the American Chemical Society (USA), 111(14): 5209-5213 (5 Jul 
1989). 

The direct 
photolyses of 


(254 mm) and acetone-sensitized (300 nm) 
2,4,4-trideuteriobicyclo[3.2.1]octa-2,6-diene (D-1) 
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gave exclusively 3,5,5-trideuteriotricyclo[4.2.0.0Joct-3-ene (D- 
7) and 2,6,6-trideuteriotricyclo[3.2.1.0Joct-3-ene (D-8) but no 
rearranged diene, namely, 2,8,8-trideuteriobicycio[3.2.1]octa-2,6- 
diene (D-1'). Pyrolysis (400°C) and direct (334 nm) and 
benzophenone-sensitized (364 nm) photolyses of the azoalkane 
3,5,5-trideuterio-9, 10-diazatricyclo[4.4.0.0}deca-3,9-diene (D-9) af- 
forded a mixture of tricyclooctenes D-7 (major product) and D-8 
and bicyclooctadiene D-1, but no rearranged diene D-1’. These 
three modes of denitrogenation of the azoalkane 2,2,7-trideuterio- 
4,5-diazatricyclo[4.3.1.0jdeca-4,8-diene (D-10) led only to the 
tricyclooctene D-8 (major product) and equal amounts of the bicy- 
clooctadienes D-1 and D-1’. Distinct temperature profiles were 
observed in the product fingerprints of the direct photolysis (334 
nm) of the azoalkanes 9 and 10. For both azoalkanes 9 and 10 
the quantum yields of denitrogenation increased with ris- 
ing temperature. In mone of these transformations could 
bicyclo[3.3.0]Jocta-2,7-diene (2) be detected. These results imply 
that the di-x-methane rearrangement of the bicyclooctadienes 1 
(D-1) and the denitrogenations of the azoalkanes 9 (D-9) and 10 
(D-10) are disjoint chemical events. The intervention of diazenyl di- 
radicals (one-bond cleavage of the azoalkanes) is postulated to be 
responsible for this disparity. The intervention of cyclopropy- 
idicarbiny! diradical 3 as bona fide reaction intermediate in the 
di-x-methane rearrangement of bicyclooctadiene 1 is questioned. 


35162 Photopolymerization of monolayers prepared from 
surtactants containing styrene moieties. Rolandi, R. (Syracuse 
Univ., NY (USA)); Paradiso, R.; Xu, S.Q.; Palmer, C.; Fendler, J.H. 
Journal of the American Chemical Society (USA), 111(14): 5233- 
5239 (5 Jul 1989). 

Monolayers on aqueous surfaces have been prepared from 
positively and negatively charged synthetic surfactants: bis[2- 
(n-hexadecanoyloxy)ethyljmethyl(p-vinylbenzyl)ammonium chloride 
(1), di-n-octadecyilmethyl(p-vinylbenzyl)ammonium chloride (2), di- 
n-octadecylimethyl[2-[(4-vinylbenzoyl)oxy]ethyl]jlammonium chloride 
(3), m-hexadecyl 11-(4-vinylbenzamido)undecyl hydrogen phos- 
phate (4), and dioctadecyidimethylammonium bromide (5). Surface 
pressure-surface area, surface potential-surface area, and surface 
ellipsometry-surface area isotherms have led to values for collapse 
areas (Ac) and collapse pressures (P,) of 35 A?/molecule and 67 
mN/m, 55 A®/molecule and 40 mN/m, 70 A®/molecule and 42 mN/ 
m, 33 A?/molecule and 54 mN/m, and 42 A*/molecule and 50 mN/ 
m for monolayers prepared from 1-5, respectively. Ultraviolet 
irradiation of monolayers prepared from 1-4 resulted in their pho- 
topolymerization. The A, value decreased upon polymerization of 
monolayers prepared from 1 and 2, but it increased for monolayers 
prepared from 4. A similar trend was observed in the surface 
potential and ellipsometric measurements. Kinetics of photopoly- 
merization of monolayers prepared from 1 have been investigated 
in detail. Rate constants for the photopolymerization, initiated by 
steady-state and pulsed-laser irradiations, have been determined at 
different surface pressures and irradiation energies. The obtained 
data have been analyzed in terms of a two-dimensional patch- 
polymerization model (PPM) and by the classical approach 
considering photoinitiation, propagation, and termination rates 
(CPM). Both models predict a first-order change of the monolayer 
surface area as a function of irradiation time. 


35163 Stereoselective photooxidation of trans-2-butene to 
epoxide by nitrogen dioxide excited with red light in a cryo- 
genic matrix. Nakata, Munetaka (Lawrence Berkeley Lab., CA 
(USA)): Frei, H. Journal of the American Chemical Society (USA), 
111(14): 5240-5247 (5 Jul 1989). DOE Contract AC03-76SF00098. 

Reaction was induced between trans-2-butene and nitrogen diox- 
ide by exciting trans-2-butene-NO> pairs, isolated in solid Ar at red, 
yellow, and green wavelengths (NO2*B, — XA). The chemistry 
was monitored by FT-infrared spectroscopy, and Ar ion and cw dye 
lasers were used for photolysis. Products formed were 2-butene 
oxide + NO, the former under complete retention of stereochem- 
istry, and an addition product that was identified by 'O isotopic 
substitution as a butyl nitrite radical, reported here for the first time. 
Analysis of the photolysis-wavelength dependence of the butyl ni- 
trite radical and trans-2-butene oxide (NO) growth kinetics revealed 
that epoxide + NO is formed along two reaction pathways. The first 
gives trans-2-butene oxide + NO and butyl nitrite radical upon 
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absorption of a single photon by trans-2-butene-NO> pairs (one- 
photon path). The second path is formation of trans-2-butene oxide 
+ NO by photodissociation of trapped butyl nitrite radical by a (sec- 
ond) red or shorter wavelength photon (two-photon path). Two 
alternative transients are proposed for the one-photon path, namely 
a hot butyl nitrite radical and an oxirane biradical, respectively. The 
wavelength dependence of the product branching along the one- 
photon path indicates that branching occurs from a vibrationally 
unrelaxed transient. This suggests that the observed stereochemi- 
cal integrity originates from insufficient coupling of the stretching 
and bending vibrations of the transient with torsion around its cen- 
tral C-C bond on the time scale of reaction to epoxide + NO and 
its stabilization as butyl nitrite radical. 


35164 Molecular metals with widely tunable band filling. 
Structure/stoichiometry/counterion relationships in the electro- 
chemistry of a cofacially joined polymeric phthalocyanine 
metal. Gaudiello, J.G. (Northwestern Univ., Evanston, IL (USA)); 
Kellogg, G.E.; Tetrick, S.M.; Marks, T.J. Journal of the American 
Chemical Society (USA), 111(14): 5259-5271 (5 Jul 1989). 

The oxidative electrochemistry of the cofacially joined phthalo- 
cyanine polymer [Si(Pc)O], to yield molecular metals/conductive 
polymers of the type ([Si(Pc)O]Xy), is studied by a combination of 
X-ray diffractometric and spectroscopic techniques. Electrochemical 
methodology includes controlled-potential coulometry and electro- 
chemical potential spectroscopy (ECPS) applied to rapidly stirred 
slurries or to microcompactions of the solid polymer. For X~ = 
BF,— in acetonitrile, oxidation (doping) of as-polymerized or- 
thorhombic [Si(Pc)O], to yield tetragonal ([Si(Pc)O](BF4)n) (y ~ 
0.50) is accompanied by a significant overpotential, minimal 
tunability in y, and involves a first-order structural phase transfor- 
mation. Electrochemical undoping occurs smoothly and over a 
broader potential range (0.90 V) to afford tetragonal [Si(Pc)O}n, 
which is also accessible by thermally undoping ([Si(Pc)O]l;.1)n. In 
contrast to these results, ECPS studies of solid Ni(Pc) (monoclinic 
slipped-stack 8 phase) reveal a first-order structural transformation 
to yield tetragonal Ni(Pc)(BF4)y (y + 0.48) upon oxidative doping, 
and a subsequent first-order transformation to another slipped- 
stack Ni(Pc) structure (monoclinic slipped-stack + phase) upon 
undoping. Doping/undoping occurs over a relatively narrow poten- 
tial range; consequently there is far less tunability in y than in the 
([Si(Pc)O]Xy), materials, and large overpotentials are observed. 
ECPS studies of [Ge(Pc)O],, reveal irreversible oxidative processes, 
and polymer decomposition via Ge-O bond cleavage is implicated. 


35165 Metal alkoxides. Models for metal oxides. 15. Carbon- 
carbon and carbon-hydrogen bond activation in the 
reactions between ethylene and ditungsten hexaalkox- 
ides: W2(OCH>-t-Bu)¢(n?-C2H4)2, W2(OR)¢(CH2)4(7*-C2H,), and 
W2(OR)¢(u-CCH2CH2CH2) (wherChisholm, M.H. (indiana Univ., 
Bloomington (USA)); Huffman, J.C.; Hampden-Smith, M.J. Journal 
of the American Chemical Society (USA), 111(14): 5284-5299 (5 
Jul 1989). 

W2(OR), (M =M) compounds and ethylene (1 atm, 22°C) react 
in alkane and aromatic hydrocarbon solvents to give W2(OR)¢(u- 
CCH2CH2CH2) compounds and ethane, where R = i-Pr, 
c-CsH,, c-CgH,,, and CH2-t-Bu. Under comparable conditions, 
W2(O-t-Bu)g and ethylene fail to react. In the formation 
of Wa2(OR)¢(u-CCH2CH2CH2) compounds, the intermediates 
W2(OCHp-t-Bu)¢(n*-C2H4)2 and W2(OR)6(CHz)4(n?-C2H,), where 
R = C-CsHg, i-Pr, and CHo-t-Bu, have been characterized. For R = 
i-Pr and CHp-t-Bu, the intermediates are shown to be formed 
reversibly from W2(OR),_ and ethylene. The compound W,2(O-i- 
Pr)g(CH2)4(n*-CoH4) has been fully characterized by an X-ray 
study and found to contain a metallacyclopentane ring and a W-7?- 
CoH, moiety, one at each metal center. The pyridine adduct 
W2(O-i-Pr)¢(u-CCH2CHeche)(py) has been fully characterized and 
shown to contain a novel 1,6-dimetallabicyclo[3.1.0]hex-1(5)-ene 
organometallic core. All compounds have been characterized by 
13C and 1H NMR studies. Various aspects of the reaction pathway 
have been probed by the use of isotopically labeled ethylenes, and 
a proposed general scheme is compared to previous studies of 
ethylene activation at mononuclear metal centers and carbonyl din- 
uclear and cluster compounds. 





35166 Molecular metals with widely tunable band filling. Re- 
sponse of the collective properties of a phthalocyanine 
molecular metal to drastic excursions in partial oxidation state 
and charge-compensating counterions. Almeida, M. (Northwest- 
ern Univ., Evanston, IL (USA)); Gaudiello, J.G.; Kellogg, G.E.; 
Tetrick, S.M.; Marcy, H.O.; McCarthy, W.J.; Butler, J.C.; Kan- 
newurf, C.R.; Marks, T.J. Journal of the American Chemical 
Society (USA), 111(14): 5271-5284 (5 Jul 1989). 

The electrical, optical, and magnetic properties of the partially 
oxidized, cofacially joined phthalocyanine polymers ([Si(Pc)O]Xy)n 
are investigated for X- = BF,s-, y = 0.00-0.50; X- = p 
toluenesulfonate (TOS), y = 0.00-0.67; and X- = SO,?-, y = 
0.040, 0.095. As a function of increasing y, the physical properties 
of the BF,— and TOS~ salts evidence a transition at y ~ 0.20 
from a localized carrier semiconductor or insulator to a molecular 
metal. Thus, the de electrical conductivity increases from low val- 
ues having a temperature dependence most characteristic of 
disorder and/or hopping transport between localized states to val- 
ues characteristic of a molecular metal with fluctuation-induced 
carrier tunneling between relatively large metallike particles. Be- 
yond y 2 0.25, the conductivity is only weakly dependent on y. At 
y = 0.20, the thermoelectric power [S(T)] also changes from be- 
havior characteristic of a p-type semiconductor or insulator to that 
of a p-type molecular metal. Differences in S(T) between X~ = 
BF,- and TOS~ polymers appear to be due largely to minor struc- 
tural variations. Optical reflectivity measurements reveal the 
appearance of a metal-like plasma edge at y ~ 0.20, followed by 
an incremental shift of this feature to higher energy with further in- 
crease in y. The static magnetic susceptibility of ([Si(Pc)O](BF4)y)n 
evidences an abrupt transition at y ~ 0.20 from a large concentra- 
tion of localized, Curie-like spins to Pauli-like behavior 
characteristic of a molecular metal. Beyond y 2 0.30, the Pauli-like 
susceptibility is nearly independent of y. ESR studies indicate a 
ligand-centered z-radical-cation electronic structure. 


35167 Metal alkoxides: Models for metal oxides. 16. Synthe- 
sis and characterization of a new class of homoleptic 
12-electron molybdenum and tungsten alkoxide clusters of 
formula M. Chisholm, M.H. (indiana Univ., Bloomington (USA)); 
Folting, K.; Hammond, C.E.; Hampden-Smith, M.J.; Moodley, K.G. 
Journal of the American Chemical Society (USA), 111(14): 5300- 
5312 (5 Jul 1989). 

Addition of primary alcohols, RCH2OH (> 6 equiv), to hydrocar- 
bon solutions of M2(O-t-Bu)g compounds has led to the isolation of 
the first homoleptic series of cluster alkoxides Mg(OCHo2R);2 for 
both M = Mo and W where R = i-Pr, Cy (Cy = cyclohexyl), Cp (Cp 
= cyclopentyl), and c-Bu (c-Bu = cyclobutyl). The NMR data ('H 
and 19°C) indicate a common structural unit for this class of com- 
pounds containing a molecular mirror plane. For each 
M4(OCH2R);2 compound there are eight types of alkoxide ligands 
in the integral intensity 2:2:2:2:1:1:1:1. Those having integral inten- 
sity two possess diastereotopic methylene protons, indicating that 
they do not lie on the mirror plane, whereas the other four alkox- 
ides (1:1:1:1) are contained within the mirror plane. Though these 
compounds yield crystals from 1,2-dimethoxyethane, they failed to 
diffract beyond 10° indicating a molecular disorder within hexago- 
nal packing of M, units. However, the cyclobutylimethoxide 
derivatives crystallize with an additional molecule of alcohol, 
M,4(CHo2-c-Bu);2(HOCH2-c-Bu), and the molecular structure of the 
molybdenum compound was determined by an X-ray study. Crystal 
data for Mo4(OCH>2-c-Bu);2(HOCH2-c-Bu) at -156°C: a = b = 
19.952 (7) A, ¢ = 34.755 (16) A, Z = 8, doag = 1.43 g cm-*, and 
space group Pr,. The unit cell contains two crystallographically in- 
dependent molecules that are essentially equivalent with respect to 
M-M and M-O distances and angles. In each there is a central Mog 
butterfly with a dihedral angle between the Mos triangles of 132.5°. 
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Refer also to citation(s) 33897, 33910, 33913, 34094, 34096, 
34098, 34113, 34821, 34873, 34907, 35156, 35160, 35190, 35214, 
35281, 35371, 35665, 35678, 35957, 36223, 36224, 36471, 36683 


35168 (BNL-44577) The New Netherland/New York ceramic 
chemistry archive: Compositional analysis of bricks by ICP. 
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Gilbert, A.S. (Fordham Univ., Bronx, NY (USA)); Harbottle, G. 
Brookhaven National Lab., Upton, NY (USA). [1990]. 18p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-900466—43: Spring meeting of the Materials 
Research Society, San Francisco, CA (USA), 16-21 Apr 1990). Or- 
der Number DE90011203. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The need to track down the origins of ceramics recovered in 
historical excavations within the region of New York led to the es- 
tablishment of a similar collection of ceramic analytical data. This 
initiative, called the New Netherland/New York ceramic chemistry 
archive (or NNNY), resides at Fordham University. The brick com- 
ponent of the archive is especially important. Whereas bricks or 
fragments of them are common in historic sites, their relatively nar- 
row range of morphological variability makes it difficult to erect . 
detailed classifications or link the different types with discrete 
sources. The present paper will explore the use of a cheap, re- 
cently developed multielement analytical technique, inductively 
coupled plasma emission spectroscopy (or ICP), that has been the 
basis for all NNNY determinations. A demonstration of how ICP 
characterization works in the discrimination of brickmaking estab- 
lishments along the Hudson River in the late 19th century follows 


- in Section 5. 13 refs., 5 figs. 


35169 (CONF-9005198—-1) Secondary neutral mass spec 
trometry using three-color resonance ionization: Os detection 
at the ppb level and Fe detection in Si at the 40 ppt level. 
Pellin, M.J. (Argonne National Lab., IL (USA)); Young, C.E.; Cal- 
away, W.F.; Whitten, J.E.; Gruen, D.M.; Blum, J.D.; Hutcheon, |.D.; 
Wasserburg, G.J. Argonne National Lab., IL (USA). [1990]. 17p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W- 
31109-ENG-38. From The Royal Society's discussion meeting on 
trace analysis; London (UK); 2-5 May 1990. Order Number 
DE90011167. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Among the many uses of resonantly enhanced multiphoton 
ionization (REMPI) spectroscopy, secondary neutral mass spec- 
trometry (SNMS) is both one of the most demanding and one of 
the most important. Recently, we have demonstrated that the se- 
lectivity of REMPI, and thus the sensitivity of SNMS, can be greatly 
enhanced using resonant excitation schemes involving multiply res- 
onant processes. Of particular interest, is the use of autoionizing 
resonances, resonances with energies in excess of the ionization 
potential of the atom, in the REMPI process. The use of autoioniz- 
ing resonances can reduce the laser intensity required to saturate 
the ionization process by more than an order of magnitude. This 
reduction can strongly reduce nonresonant ionization of back- 
ground substituents enhancing the signal to noise of the SNMS 
measurement. While this approach to laser ionization SNMS is 
generally applicable, the three-color ionization method has been 
demonstrated using two widely disparate yet important systems. 42 
refs., 8 figs. 


35170 (ECN-C—90-006) Elemental composition of primary 
and secondary materials. De Groot, G.J.; Van der Sloot, H.A.; 
Bonouvrie, P.; Hoede, D.; Wijkstra, J. Netherlands Energy Re- 
search Foundation, Petten (Netherlands). Mar 1990. 68p. (in 
Dutch). Order Number DE90786195. Available from NTIS (US 
Sales Only), PC AO4/MF A01. 

Also published as report MAMMOET-06. 

In 1985 the National Institute for Public Health and Environment 
(RIVM), Technical Institute for Applied Research (MT-TNO), Intron 
BV and the Netherlands Energy Research Foundation (ECN) joined 
forces in Mammoet '85, in which the environmental aspects of 
primary and secondary materials in construction were to be evalu- 
ated. This part of the project deals with the chemical analysis of 33 
primary and secondary materials with a potential use in construc- 
tion. Waste materials included in the program were: pulverized 
coal ash, municipal solid waste incinerator fly ash and bottom ash, 
phosphate slag, blast furnace slag and steel slag. In all materials, 
the following elements were measured: Si, Al, Fe, Ti, Ca, Mg, Na, 
K, phosphate, sulfate, As, Ba, Cd, Cl, Cr, Cu, F, Hg, Mn, Mo, Ni, 
Pb, Sb, Se, Sn, V, and Zn. 13 figs., 17 refs., 8 tabs., 2 apps. 


35171 (ECN-C—90-007) Characterization of the leaching 
performance of intact products. De Groot, G.J.; Van der Sloot, 
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H.A.; Bonouvrie, P.; Wijkstra, J. Netherlands Energy Research 
Foundation, Petten (Netherlands). Mar 1990. 168p. (In Dutch). Or- 
der Number DE90786196. Available from NTIS (US Sales Only), 
PC AO8&/MF A01. 

Also published as report MAMMOET-—09. 

In 1985 the National Institute for Public Health and Environment 
(RIVM), the Technical Institute for Applied Research (MT-TNO), In- 
tron BV and the Netherlands Energy Research Foundation (ECN) 
joined forces in Mammoet '85, in which the environmental aspects 
of primary and secondary materials in construction were to be 
evaluated. This part of the project deals with the characterization 
and the quantification of leaching from conventional construction 
materials and from materials prepared with industrial residues. The 
leaching properties of 21 elements from 28 products were studied 
using a tank leaching procedure described in draft standard 
method NVN 5432, which is similar to ANS 16.1. The tank leaching 
method proves to be the most appropriate method to assess the 
emission of contaminants from construction materials and compa- 
rable products. It is possible to distinguish different release 
mechanisms, such as surface wash-off and diffusion. In addition, 
intrinsic leach parameters can be determined, such as the avail- 
ability for leaching, the physical retardation factor (tortuosity) and 
the chemical retention. With these parameters, long term release 
of potentially hazardous components can be estimated. The results 
indicate consistency of leaching characteristics within one category 
of materials (e.g. asphalt concrete, concrete pavement blocks, 
limestone, light-weight concrete). The variation in the leach param- 
eters within one category of materials is such that opportunities 
arise to develop faster test procedures in relation to the more ex- 
tensive tests. Thus, the same basic information can be obtained, 
which is useful for quality assurance and certification of products 
and processes. For an efficient use of detailed leaching informa- 
tion, storage in a database is essential. (Abstract Truncated) 


35172 (IAEA-AL—015) Report on the intercomparison run 
IAEA-308 radionuclides in seaweed mixture. Ballestra, S.; Vas, 
D.; Lopez, J.J.; Noshkin, V. International Atomic Energy Agency, 
Monaco-Ville (Monaco). Lab. of Marine Radioactivity; International 
Atomic Energy Agency, Seibersdorf (Austria). Analytical Quality 
Control Services. Dec 1989. 32p. Order Number DE90625994. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

The results of an intercomparison exercise on a sample of mixed 
seaweeds from the Mediterranean Sea, IAEA-308, designed for the 
determination of artificial and natural radionuclide levels, are re- 
ported. The data from 67 laboratories representing 33 countries 
have been evaluated. The recommended median values, with con- 
fidence intervals, for the most frequently measured radionuclides 
106 Ry, 110m Ag, 1345, 137Cs, 238 Py 239+240 Py 241 Am, 40K 210Pbh 
and 22®Th are given. Refs and tabs. 


35173 (IAEA-AL-025) Preparation and validation of a large 
size dried spike: Batch SAL-9924. Bagliano, G.; Cappis, J.; 
Doubek, N.; Jammet, G.; Raab, W.; Zoigner, A. International 
Atomic Energy Agency, Seibersdorf (Austria). Laboratories. Dec 
1989. 25p. Order Number DE90625996. Available from NTIS (US 
Sales Only), PC A03/MF A01; OSTI; INIS. 

To determine uranium and plutonium concentration using isotope 
dilution mass spectrometry, weighed mquends of a synthetic mix- 
ture containing 2 to 4 mg of Pu (with a *°°Pu abundance of about 
97%) and 40 to 200 mg of U (with a 5U enrichment of about 
18%) can be advantageously used to spike a concentrated spent 
fuel solution with a high burn up and with a low 2°5U enrichment. 
This will simplify the conditioning of the sample by (1) reduced time 
of preparation (from more than one day used for the conventional 
technique to 2-3 hours); (2) reduced burden for the operator with a 
clear easiness for the inspector to witness the entire procedure 
(accurate dilution of the spent fuel sample before spiking being no 
longer necessary). Furthermore this type of spike could be used as 
a common spike for the operator and the inspector. The source ma- 
terials are available in sufficient quantity and are enough cheaper 
than the commonly used 7°3U and 242Pu or 244Pu tracer that the 
costs of the overall Operator-Inspector procedures will be reduced. 
Certified Reference Materials Pu-NBL-126, natural U-NBS-960 and 
93% enriched U-NBL-116 were used to prepare a stock solution 
containing 1.7 mg/ml of Pu and 68 mg/ml of 17.5% enriched U. 
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Before shipment to the Reprocessing Plant, aliquands of the stock 
solution must be dried to give Large Size Dried Spikes which resist 
shocks encountered during transportation, so that they can readily 
be recovered quantitatively at the plant. This paper describes the 
preparation and the validation of the Large Size Dried Spike. Proof 
of usefulness in the field will be done at a later date in parallel with 
analysis by the conventional technique. Refs and tabs. 


35174 (INFO-0282) Estimation of atmospheric fluoride by 
limed filter papers: A review. Smith, D.R. Atomic Energy Control 
Board, Ottawa, ON (Canada). Sep 1988. 48p. Order Number 
DE90629519. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

The limed filter paper method of static sampling of atmospheric 
fluoride is reviewed in this report. Use of the technique, in conjunc- 
tion with precise measurement of the absorbed fluoride and 
calibration with dynamic air sampling techniques, to estimate atmo- 
spheric fluoride levels, is considered to give only qualitative data 
(+ 50%). The limed filter paper method is site specific due to vari- 
ations in meteorological conditions. Its main value is to indicate 
seasonal and annual trends in fluoride exposure of vegetation. 
Subject to these considerations, the lower and upper limits of at- 
mospheric fluoride exposure and the applicability to atmospheric 
fluoride estimation under routine or emergency fluoride release con- 
ditions are discussed, with special emphasis on the limiting factors. 


35175 (IS-4976) Progress in the development of a spec- 
troscopic method for the quantitative assay of actinides within 
a gaseous flow-stream. Carney, K.P.; Edelson, M.C. Ames Lab., 
IA (USA). Dec 1988. 33p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-82. Order Number 
DE90011716. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Laser atomic absorption spectroscopy (LAAS) experiments utiliz- 
ing a high-resolution (<20 MHz linewidth) dye laser were 
conducted to evaluate the feasibility of monitoring the isotopic com- 
position of metal vapors in a low pressure environment. The 576.5 
nm transition of Eu was utilized to determine the Eu-151/Eu-153 
isotopic ratio. Extrapolating the baseline across the absorption 
peaks to determine the background signal, isotope ratios closely 
approximating (<2% error) the nominal values were obtained. In 
the most favorable instances the accuracy and precision of the 
isotope ratios were better than 1%. The relevance of these experi- 
ments to the on-line monitoring of the atomic vapor laser isotope 
separation (ALVIS) process is discussed. 17 refs., 12 figs., 5 tabs. 


35176 (IS-4979) An ICP [inductively coupled plasma] 
spectral atlas for uranium. DeKalb, E.L.; Douglas, J.G.; Edelson, 
M.C.; Fassel, V.A. Ames Lab., IA (USA). Dec 1988. 144p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-82. Order Number DE90011717. Available from NTIS, 
PC A07/MF A01 - OSTI; GPO Dep. 

Optical emission spectra from high purity, normal isotope 
abundance uranium were generated with a glovebox-enclosed in- 
ductively coupled plasma (ICP) source. Spectra covering the 
1970-7008 Angstrom wavelength range are presented along with 
general commentary on ICP-U spectroscopy. 18 refs. 


35177 (IS-T-1413) Fundamental characteristics and appli- 
cations of an inductively coupled plasma as an ion source for 
mass spectrometry. Crain, J.S. Ames Lab., IA (USA). Jan 1990. 
102p. Sponsored by U.S. DOE Energy Research. DOE Contract 
W-7405-ENG-82. Order Number DE90011746. Available from 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 

Noise power spectra of the ®5Rb* signal and the ®SNb* signal 
from an inductively coupled plasma-mass spectrometer were com- 
pared to the noise power spectrum of Sr 2 emission from the 
plasma. Discrete frequency noise in the emission at the mass spec- 
trometer sampling orifice was found to be nearly identical to that in 
the mass spectrometer signal. However, discrete frequency noise 
in emission from the plasma alone differed substantially in fre- 
quency from that in the mass spectrometer signal. The dependence 
of noise frequencies on plasma operating conditions was generally 
the same for the mass spectrometric measurements and both 
emission measurements. These results indicate that the plasma 





was the source of discrete frequency noise in the mass spectro- 
metric signal. The major source of signal instability in this particular 
ICP-mass spectrometer was found to be 1/f noise. A new, home- 
made ICP-mass spectrometer was used to study the influence of 
Na, K and U on ion signals from Y, Co, and As. In general, analyte 
signals were suppressed in the presence of excess matrix element. 
The extent of suppression was greatest for the element with high 
ionization energy and least for the element with the smallest ioniza- 
tion energy. These trends in the interference effect could be altered 
by applying a positive voltage to the first element of the ion optics. 
When the skimmer orifice diameter was made smaller than the 
sampling orifice diameter, analyte signal suppression was uniform 
and more extensive. Under these conditions, the heavy matrix ele- 
ment induced more suppression than did the light matrix element. 


35178 (IS-T-1429) New development of laser-based 
techniques in applications of thin-layer chromatography, mi- 
croprobe elemental analysis and gas phase pyrolysis. Zhu, 
Jianzhong. Ames Lab., IA (USA). Jan 1990. 186p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-82. Or- 
der Number DE90011740. Available from NTIS, PC AOS/MF A01 - 
OSTI; GPO Dep. 

The laser has made dramatic impact on today’s technologies 
since its invention in 1960s. The development of laser in analytical 
atomic and molecular spectroscopy as a primary light source has 
remarkably improved both sensitivity and spectral resolution. In ad- 
dition, laser has also both sensitivity and spectral resolution. In 
addition, laser has also offered a unique approach to challenging 
problems of both fundamental and applicable natures, such as iso- 
tope separation, remote sensing, selective photochemistry, solid 
sample vaporization, multiphoton spectroscopy and studies of tran- 
sient events. However, many new applications of laser-based 
techniques are still rapidly developing. It is the main goal of the re- 
search presented in this dissertation to explore new application of 
laser in the areas of thin layer chromatography, microprobe elemen- 
tal analysis and gas phase pyrolysis. This dissertation includes five 
section which reflect those three areas. 183 refs., 32 figs., 5 tabs. 


35179 (LBL-28722-Abs.) Vacuum ultraviolet spectroscopy 
and dynamics. Lee, Y.T.; Kung, A.H. Lawrence Berkeley Lab., CA 
(USA). Mar 1990. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098. (CONF-9006187-2: 1990 com- 
bustion research contractors’ meeting, Granlibakken, CA (USA), 
6-8 Jun 1990). Order Number DE90011601. Available from NTIS, 
PC AO2/MF A01 - OSTI; GPO Dep. 

The primary focus of this project is to develop and apply novel 
spectroscopic techniques in the UV and VUV region to the under- 
standing of molecular dynamical processes at the microscopic 
level. The approach is to apply a recently developed high-resolution 
laser source to obtain and analyze photoionization and photoelec- 
tron spectra of jet-cooled species and of reaction products resulting 
from unimolecular or bimolecular dissociation processes. 


35180 (NAC-AR-88-01, pp. 195-205) Nuclear analysis: Ba- 
sic studies. National Accelerator Centre, Faure (South Africa). 
1988. In Annual report June 1988. Order Number DE90630179. 
Available from NTIS (US Sales Only), PC A13/MF A01; OSTI; INIS. 

Basic studies in nuclear analytical techniques include the exami- 
nation of underlying assumptions and the development and 
extention of techniques involving the use of ion beams for elemen- 
tal and mass analysis. 1 ref., 1 tab. 


35181 (NAC-AR-88-01, pp. 206-209) Nuclear analysis: Ap- 
plications in archaeology. National Accelerator Centre, Faure 
(South Africa). 1988. In Annual report June 1988. Order Number 
DE90630179. Available from NTIS (US Sales Only), PC A13/MF 
A01; OSTI; INIS. 

Short note. NUCLEAR CHEMISTRY/archaeology; AGE ESTIMA- 
TION; BACKSCATTERING; BOTSWANA; CALCIUM; CATIONS; 
CULTURAL OBJECTS; IRON; MAGNESIUM; ARCHAEOLOGY 


35182 (NAC-AR-89-01, pp. 88-106) Nuclear analysis: Basic 
studies. National Accelerator Centre, Faure (South Africa). 1989. 
In Annual report June 1989. Available from the National Accelera- 
tor Centre, PO Box 72, Faure, 7131, South Africa. 
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Basic studies in nuclear analytical methodology include the ex- 
amination, testing and verification of underlying assumptions, the 
extension of ion beams techniques for elemental analysis, the col- 
lection of systematic data and their application in the development 
of suitable analytical procedures for the study of specific problems. 
11 figs., 10 tabs., 10 refs. 


35183 (NAC-AR-89-01, pp. 107-112) Nuclear analysis: Ap- 
plications in archaeology. National Accelerator Centre, Faure 
(South Africa). 1989. In Annual report June 1989. Available from 
the National Accelerator Centre, PO Box 72, Faure, 7131, South 
Africa. 

Trace element concentration data are determined in order to ob- 
tain classification of archaeological materials by multivariate 
analysis methods. Attempts are made to elucidate the provenance 
of cultural history artefacts, and where possible, ages are esti- 
mated by the cation-ratio method. 5 figs., 3 refs. 


35184 (NUREG/CR-5574) Determination of the chemical 
form of tritium in self-luminous signs. Bowerman, B.S. 
(Brookhaven National Lab., Upton, NY (USA)); Czajkowski, C.J. 
Nuclear Regulatory Commission, Washington, DC (USA). Div. of 
Industrial and Medical Nuclear Safety; Brookhaven National Lab., 
Upton, NY (USA). Jun 1990. 33p. Sponsored by Nuclear Reguiatory 
Commission. DOE Contract AC02-76CH00016. (BNL-NUREG— 
52238). Available from NTIS, PC AO3/MF A01 - GPO; OSTI; INIS. 

Building exit signs containing tritium self-luminous light sources 
were dismantled, and the light sources were tested to determine 
the chemical form of tritium in this study. The objective was to 
quantify the amounts of tritiated water (T20 or TOH) present in the 
light sources. The light sources consist of sealed glass tubes 
coated internally with a phosphor (zinc sulfide) and filled with tritium 
gas (Tz). Light source tubes from four exit signs were tested. Two 
were new signs, one was six years old, and one was thirteen years 
old. In one of the new signs, the total tritium inventory included two 
percent tritiated water. Two signs had higher amounts of tritiated 
water: 4.5% for the other new sign, and 14.5% for the six-year-old 
sign. In the oldest sign, an accurate inventory of the tritium content 
was not available, but tritiated water accounted for 12.2% of the to- 
tal tritium collected for counting. 4 refs., 7 figs., 13 tabs. 


35185 (SAND-—90-1078C) Controlled microcstructure oxide 
coating for chemical sensors. Frye, G.C. (Sandia National Labs.., 
Albuquerque, NM (USA)); Brinker, C.J.; Ashley, C.S.; Martinez, 
S.L.; Bein, T. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 17p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. (CONF-9006171-2: Solid state sensor 
and actuator workshop, Hilton Head Island, SC (USA), 4-7 Jun 
1990). Order Number DE90012223. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

We have investigated the use of porous oxide coatings, formed 
using sol-gel chemistry routes, as the discriminating elements of 
acoustic wave (AW) chemical sensors. These coatings provide 
several unique advantages: durability, high adsorption capacity 
based on large surface areas, and chemical selectivity based on 
both molecular size and chemical interactions. The porosity of 
these coatings is determined by performing nitrogen adsorption 
isotherms using the AW device response to monitor the uptake of 
nitrogen at 77 K. The chemical sensitivity and selectivity obtained 
with this class of coatings will be demonstrated using several ex- 
amples: hydrous titanate ion exchange coatings, zeolite/silicate 
microcomposite coatings, and surface modified silicate films. 16 
refs., 3 figs., 1 tab. 


35186 Rare earth oxides in gaseous desulfurization. Kay, 
D.A.R. (Dept. of Materials Science and Engineering, McMaster 
Univ., 1280 Main Street West, Hamilton, Ontario, L8S 4L7 (CA)); 
Wilson, W.G. pp. 179-186 of Rare earths: Extraction preparation 
and applications. Bautista, R.G.; Wong, M.M. The Metallurgical So- 
ciety Inc., Warrendale, PA (USA) (1988). (CONF-890251-: Rare 
earth conference: extraction preparation and applications meeting, 
Las Vegas, NV (USA), 27 Feb - 2 mar 1989). 

Phase stability diagrams are used to predict the abilities of lan- 
thanum and cerium oxides to desulfurize coal gasification products 
in the temperature range 800-1000 C. Results of desulfurization 
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studies in laboratory fixed bed reactors illustrate the effects of sor- 
bent preparation, input gas quality and temperature, on the 
desulfurization reaction: 2CeO(2_,)(s) + HeS(g) + (1-2x)H2 = 
Ce2O02S(s) + 2(1 — x)H2O(g). The results of desulfurization/ 
oxidation regeneration cycles are also reported. 


35187 Photoemission spectroscopy of the high-temperature 
superconductivity gap. Margaritondo, G. (Ames Lab., IA (USA)); 
Huber, D.L.; Olson, C.G. Science (Washington, D.C.) (USA), 
246(4931): 770-775 (10 Nov 1989). 

Superconductivity is related to the presence of a narrow forbid- 
den gap in the spectrum of the possible energies for the electrons 
in the material. These superconductivity gaps have traditionally 
been studied with tunneling and infrared absorption experiments. A 
third, powerful technique has been made possible by the discovery 
of high-transition temperature materials: the direct observation of 
the gap in photoemission spectra. The data analysis requires a 
careful reconsideration of the standard Einstein-Fermi model of the 
photoelectric effect. The conclusions are surprisingly simple and 
offer an alternate way to measure superconductivity gaps. This ap- 
proach can also be used to study the directional properties of the 
gap, phenomena related to the coherence length, and possible de- 
partures from Fermi-liquid behavior. 27 refs., 4 figs. 


4002 Inorganic, Organic, and Physical Chemistry 


Refer also to citation(s) 33887, 33998, 34001, 34011, 34091, 
34211, 34214, 34216, 34218, 34219, 34220, 34482, 34725, 34934, 
35006, 35013, 35063, 35100, 35101, 35104, 35119, 35138, 35139, 
35140, 35141, 35142, 35143, 35144, 35145, 35146, 35147, 35148, 
35149, 35150, 35151, 35152, 35153, 35154, 35155, 35156, 35157, 
35158, 35160, 35161, 35162, 35163, 35164, 35165, 35166, 35167, 
35179, 35258, 35819, 35820, 35958, 35959, 35968, 36255, 36292, 
36466, 36470, 36495, 36587, 36588 


35188 (AD-A-218666/6/XAB) Oxidation and ignition charac- 
teristics of hydrocarbon fuels. Final report, 1 October 1985-30 
November 1989. Gernansky, N.P. Drexel Univ., Philadelphia, PA 
(USA). Dept. of Mechanical Engineering and Mechanics. 31 Jan 
1990. 23p. Available from NTIS, PC A03/MF A01. 

A research program studying the oxidation and ignition charac- 
teristics of hydrocarbon fuels has been conducted. The research 
program entailed mechanistic studies examining the oxidation 
chemistry of single-component hydrocarbons and ignition studies 
examining the overall ignition behavior of pure single-component 
fuels and binary and ternary fuel blends. Three separate and 
complementary bench scale experiments, which include a static re- 
actor, an atmospheric pressure flow reactor, and a pressurized 
flow reactor were used to examine the preignition chemistry and ig- 
nition behavior of hydrocarbons over a range of temperatures, 
pressures, and equivalence ratios. Gas chromatography and GC/ 
MS were used for chemical analysis of the stable reaction interme- 
diates and products. 


35189 (CONF-900562-5) Ordered ionic liquids: chloroalu- 
minates and silicates. Blander, M.; Tumidajski, P.; Bloom, |.; 
Newman, D. Argonne National Lab., IL (USA). [1990]. 12p. Spon- 
sored by U.S. DOE Energy Research. DOE Contract 
W-31109-ENG-38. From Spring meeting of the Electrochemical So- 
ciety; Montreal (Canada); 6-11 May 1990. Order Number 
DE90011149. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Ordering in NaCl-AIClz melts leads to sharp minima in the solu- 
bility of divalent chlorides MCl2 (e.g., CoClz, and NiCl2) near the 
50-50 mole % composition. The composition dependence of these 
solubilities in acids melts can be described by using either the co- 
ordination cluster theory or the solubility product principle. The 
magnitudes of the solubility products are largely related to the fact 
the standard free energy of formation of 2NaNICl, form 2NaCl and 
2AIClz is considerably more negative that the corresponding free 
energy for N (AICI,)2. In basic melts solubilities are largely related 
to the formation of the associated species MCI*, MCI?, MCi —? 
and MCI 4~*, which appear to have very large formation con- 
stants. 15 refs., 3 figs. 


35190 (DOE/ER/01198-2586) Part 1, Synthesis and ther- 
molysis of cyclopentadieny! and pentamethylicyclopentadienyl 
molybdenum dioxo alkoxides; Part 2, Structurai characteriza- 
tion of polysilicate intermediates formed during sol-gel 
polymerization. Rosenberg, F.S. Illinois Univ., Urbana, IL (USA). 
1990. 133p. Sponsored by U.S. DOE Energy Research; National 
Science Foundation. DOE Contract AC02-76ER01198. Order Num- 
ber DE90010996. Available from NTIS, PC AO7/MF A01 - OSTI; 
GPO Dep. 

Part 1. The molybdenum(VI) dioxo alkoxides (n> - 
CsHs) MoO2(OR) (R = CH2CHs, CH)(CHs)(2) and (1? - 
Cs)(CH3)(5)MoO2(OR) (R = CH3, CH2CH3, CH(CH32)) have been 
prepared and characterized. Part 2. The principal mono- through 
hexasilicate structural isomers formed by hydrolysis of methanolic 
tetramethylorthosilicate in the presence of HCl have been struc- 
turally assigned and quantitatively determined. 


35191 (DOE/ER/13430-5) Reductive coupling of carbon 
monoxide to C. products: Progress report, May 1, 1988—April 
30, 1990. Templeton, J.L. North Carolina Univ., Chapel Hill, NC 
(USA). Dept. of Chemistry. 1 Nov 1989. 24p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG05-85ER13430. Order 
Number DE90011842. Available from NTIS, PC A0O3/MF A01 - 
OSTI; GPO Dep. 

Progress since the initiation of this two year award on May 1, 
1988, has been divided into two areas for reporting purposes. We 
have been working on ideas described in the proposal submitted 
two years ago, and simultaneously we initiated chemistry in a 
distinct area in order to provide a springboard for the current pro- 
posal. Efforts directed toward reductive coupling of carbon 
monoxide have continued to focus on carbyne species as the cen- 
tral figure in coupling reactions. At the same time we have 
attempted to prepare intermediate oxidation state metal imido com- 
plexes with an eye to synthetic applications of nitrene transfer 
reagents. The results of carbyne chemistry, electrophilic addition 
reactions of anionic carbonyl and isonitrile complexes, and 
carbyne-carbonyl coupling reactions will be presented in this 
progress report, while the work with nitrene complexes will be 
included as preliminary results in the text of the accompanying pro- 
posal. The description of published work will be brief in this report; 
greater detail will be provided for unpublished material. 


35192 (DOE/ER/13432-6) [Metallacumulenes and carbide 
complexes]: Progress report, May 1, 1989—April 30, 1990. Se- 
legue, J.P. Kentucky Univ., Lexington, KY (USA). Research 
Foundation. 25 Jan 1990. 8p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract FGO05-85ER13432. Order Number 
DE90011324. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

During this year, we worked on several aspects of metallacumu- 
lene chemistry. Our long-term goal is to obtain a_ better 
understanding of the behavior of carbides of other carbon-rich frag- 
ments which result from transformations of carbon monoxide and 
acetylene on heterogeneous catalysts. A practical goal of this year’s 
work was to get several unfinished projects into publishable form. 
Research areas are summarized in this report according to the 
graduate student of postdoctoral associate carrying out the work. 


35193 (DOE/ER/13648-12) Rational approximations to fluid 
properties. Kincaid, J.M. State Univ. of New York, Stony Brook, 
NY (USA). Dept. of Mechanical Engineering. May 1990. 31p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
87ER13648. Order Number DE90012531. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The purpose of this report is to summarize some results that 
were presented at the Spring AIChE meeting in Orlando, Florida 
(20 March 1990). We report on recent attempts to develop a sys- 
tematic method, based on the technique of rational approximation, 
for creating mathematical models of real-fluid equations of state 
and related properties. Equation-of-state models for real fluids are 
usually created by selecting a function p (T,») that contains a set 
of parameters {+;}; the {+;} is chosen such that f(T,p) provides a 
good fit to the experimental data. (Here p is the pressure, T the 
temperature and p is the density). In most cases a nonlinear least- 
squares numerical method is used to determine {+}. There are 
several drawbacks to this method: one has essentially to guess 
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what p(T,) should be; the critical region is seldom fit very well and 
nonlinear numerical methods are time consuming and sometimes 
not very stable. The rational approximation approach we describe 
may eliminate all of these drawbacks. In particular it lets the data 
choose the function p(T,o) and its numerical implementation in- 
volves only linear algorithms. 27 refs., 5 figs. 


35194 (IS-T-1386) The interaction of small oxygenated fiu- 
orocarbons and hydrocarbons with the Ru(001) surface. 
Walczak, M.M. Ames Lab., IA (USA). Jan 1990. 212p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-7405-ENG-82. 
Order Number DE90011749. Available from NTIS, PC A10/MF A01 
- OSTI; GPO Dep. 

The interaction of oxygenated fluorocarbons with Ru(001) is in- 
vestigated by thermal desorption spectroscopy in an effort to model 
how technologically important lubricants interact with metal sur- 
faces. The data are compared with those of analogous oxygenated 
hydrocarbons. In the limit of low exposure, fluorinated molecules 
bond between 8 and 18 kJ/mol more weakly to Ru(001) than anal- 
ogous hydrocarbons in cases where the interaction arises from 
oxygen lone pair electron donation to the surface. Adsorbed oxy- 
genated fluorocarbons are more stable toward decomposition than 


the hydrogenated compounds. The stability of the fluorocarbons is - 


attributed to the weak adsorption bond, the strength of the C-F 
bond or the adsorption geometry. The adsorption bonds of 
oligomeric ethers do not increase in multiples of the monoether- 
surface bond. For a fluorinated diether, the adsorption bond is 
approximately equal to that of the monoether. For the hydro- 
genated ethers, the adsorption bond increases up to 35% on the 
addition of an ether linkage. This increase is attributed to adsorp- 
tion primarily through only one oxygen-metal bond or through 
several weaker-than-expected oxygen-metal bonds. Fundamental 
research on the interaction of oxygenated fluorocarbons with metal 
surfaces, such as that described here, can potentially improve the 
related industrially important lubricants. 129 refs., 35 figs., 7 tabs. 


35195 (IS-T-1405) Fundamental studies of hydrocarbon 
conversions over ported bimetallic catalysts. Smale, M.W. 
Ames Lab., IA (USA). Jan 1990. 169p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-82. Order Number 
DE90011744. Available from NTIS, PC A09/MF A01 - OSTI; GPO 
Dep. 

The reactions of ethane and ethylene over selected silica- 
supported group 8 metal catalysts have been investigated using 
reaction studies and nuclear magnetic resonance (NMR) spec- 
troscopy. The activity of the ruthenium-group IB bimetallic system 
for the ethane hydrogenolysis reaction was investigated as a func- 
tion of group IB metal content and ethane and hydrogen partial 
pressures, while the reactions of ethylene over silica-supported 
platinum catalysts were studied using NMR. The turnover frequency 
of the silica-supported ruthenium catalysts for ethane hydrogenoly- 
sis as either copper or silver was added tended to change as the 
group IB metal was first added until a critical point was reached. 
The apparent orders of reaction for ethane hydrogenolysis over the 
ruthenium-group IB catalysts was measured as a function of tem- 
perature. The reactions of ethylene over silica-supported platinum 
catalysts has been investigated using NMR. The ethylene to sur- 
face platinum atom ratio used in this work was in the 10 to 20 
range, far higher than that used for typical single crystal studies. 


35196 (IS-T-1407) Gas phas thermal reactions of aromatic 
ethers; Generation of p-xylylene and its derivative by zinc in- 
duced dehalogenation. Su, Lin. Ames Lab., IA (USA). Feb 1990. 
97p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-82. Order Number DE90011730. Available from NTIS, 
PC AO6/MF A01 - OSTI; GPO Dep. 

For several years, work in Trahanovsky’s group has focused on 
gas phase thermal reactions of some aromatic ethers and genera- 
tion of p-xylylene and derivatives by flash vacuum pyrolysis 
techniques. These studies involve synthesis of a series of aromatic 
ethers and some precursors of p-xylylene derivatives. This thesis is 
divided into two parts. Part 1 of this thesis presents a preliminary 
investigation of mechanistic studies of aromatic ethers. The studies 
involved deuterium labe'ling, pyrolysis product analysis, and low 
temperature isolation. 7 Part 2 a new methodology to synthesize 
p-xylylene and to attempt to synthesize a,a’-di-t-butyl-p-xylylene is 
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presented in detail. In these studies, the preparation of a,a’- 
dichloro-a,a'-di-t-butyl-p-xylene is described. 18 figs., 4 tabs. 


35197 (IS-T-1411) An investigation of active and selective 
oxygen in vanadium phosphorus oxide catalysts for n-butane 
conversion to maleic anhydride. Lashier, M.E. Ames Lab., IA 
(USA). Jan 1990. 160p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-82. Order Number DE90011808. 
Available from NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 

The role of lattice oxygens in two model catalysts, 6-VOPO, and 
(VO)2P207, was investigated for the selective and nonselective ox- 
idation of C, hydrocarbons to maleic anhydride and combustion 
products. Specific catalytic oxygen sites in each model catalyst 
were labeled with specific amounts of '®O. Labeled sites were 
identified by laser Raman spectroscopy and Fourier transform in- 
frared spectroscopy. The level of *®O enrichment in each site was 
estimated from the laser Raman spectra and the stoichiometry of 
reactions involved in the synthesis of the labeled catalysts. Prod- 
ucts of the anaerobic C4 hydrocarbon oxidation and, in the case of 
(VO)2P207, alternating pulses of oxygen with pulses of hydrocar- 
bon, over labeled catalysts were monitored by quadrupole mass 
spectrometry. 146 refs., 51 figs., 7 tabs. 


35198 (IS-T—1430) Kinetic study of the reaction of fer- 
rocenes and ferrocenium ions with ground and excited states 
of tris(2,2-bipyridine)chromium ions and the preparation and 
homolysis of organocobalt complexes. Lee, Shaoyung. Ames 
Lab., IA (USA). Jan 1990. 144p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-82. Order Number 
DE90011813. Available from NTIS, PC AO8/MF A01 - OSTI; GPO 
Dep. 
The kinetics of quenching of *Cr(bpy)s°* by d® metallocenes and 
by ferrocenium ions were studied by laser flash photolysis. The 
quenching by ferrocenium ions proceeds by energy transfer and is 
dependent on the donor-acceptor distance, as expected for an 
electron-exchange mechanism. The rate constants for quenching 
with d® metallocenes are at or near the diffusion-controlled limit. 
The reactions partition themselves between electron transfer and 
energy transfer. The preparations of a series of organocobalt com- 
plexes, RCo(Meg.[14]4,11-dieneN,)** and RCo(Meg[14JaneN,)**(R 
= primary and substituted primary aly group), are presented. The 
complexes were characterized by 'H NMR spectroscopy, UV- 
visible spectroscopy and a crystal structure determination for 
CICH2Co(Me¢[14]4, 11-dieneN4)(H20)(CIO,4)o. the unimolecular ho- 
molysis have been studied for some of these complexes. 89 refs., 
14 figs., 20 tabs. 


35199 (IS-T-1431) Continuous precipitation of yttrium hy- 
droxycarbonate ‘es of narrow size distribution. Jouett, 
H.R. Il. Ames Lab., IA (USA). Jan 1990. 181p. 60. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-82. Or- 
der Number DE90011739. Available from NTIS, PC AOS/MF A01; 
OSTI; INIS; GPO Dep. 

Submicron spherical particles of the yttria precursor 
Y(OH)CO3-H20 were continuously precipitated in three types of re- 
actors: | mixed-suspension mixed-product removal (MSMPR); 
semi-batch; and packed bed. The homogeneous precipitation oc- 
curred as a result of the thermal decomposition of urea in an 
aqueous yttrium nitrate solution. A wide variety of particle size dis- 
tributions were produced from these reactors. Mathematical 
models, which assumed that particle growth was by a diffusion 
mechanism, successfully allowed the size and shape of the particle 
size distributions to be predicted and controlled. It was shown that 
the concentration of the rate-limiting diffusing species could be cal- 
culated from a simple analysis of the particle size distribution from 
the MSMPR reactor. From such as analysis, it appeared that car- 
bonate was the rate-limiting diffusant. 


35200 (IS-T-1432) Synthesis and reactivity of Ru 
complexes with dibenzothiophene and hexahydrodibenzothio- 
phene ligands: Models for catalytic hydrodesultfurization. 
Wang, Chia-Mei Jen. Ames Lab., IA (USA). Feb 1990. 89p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-82. Order Number DE90011742. Available from NTIS, PC 
AOS/MF A01 - OSTI; GPO Dep. 
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As models for the adsorption of dibenzothiophene (DBT) and 
hexahydrodibenzothiophene (HHDBT) on _ hydrodesulfurization 
(HDS) catalysts, the complexes, CpRu(DBT)*, CpRu(HHDBT)* and 
[(CpRu)2(DBT)}**, were prepared. In all cases, the metal is bonded 
to the benzene portion of the ligand in an 7®-fashion. The reactions 
of CpRu(DBT)* with a variety of nucleophiles (H~, CH3;~, MeO-) 
give two or four isomers resulting from nucleophilic addition at 
different carbon atoms of the coordinated benzene ring. These iso- 
mers are oxidized back to CpRu(DBT)*, CpRu(HHDBT)*, or their 
methyl-substituted derivatives upon reaction with electrophiles or 
oxidizing agents (PhsC*, H*, Mes;O*, Cp2Fe*). The reaction of 
M(BEtsH) (M = Na or Li) with [(CpRu)2(DBT)]** results in the 
formation of the reduced 38-electron dinuclear complex 
(CpRu)2(DBT) and the dihydride adduct (CpRu)2(DBT-2H). An x- 
ray structure determination of (CpRu)2(DBT) shows it to consist of 
a planar DBT ligand bonded on opposite sides by the two CpRu 
units. 105 refs., 7 figs., 6 tabs. 


35201 (RISO-M-2850) lodination of phenol. Christiansen, 
J.V.; Feldthus, A.; Carlsen, L. Risoe National Lab., Roskilde (Den- 
mark). Chemistry Dept. Jan 1990. 23p. Order Number 
DE90629546. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

Phenol is iodinated in aqueous solution at pH 5 (acetate buffer) 
by elemental iodine or, if the iodine is present as iodide, enzymati- 
cally controlled by peroxidases. Generally mono-, di- and 
triiodophenols are obtained, the overall product composition being 
virtually identical for the two iodination modes. However, there is a 
tendency to a higher para to ortho ratio for the enzymatically 
controlled reaction. The mutual ratios of the single iodophenols de- 
pends on the initial concentration ratio between phenol and the 
iodinating species. The first step in the iodination leads preferen- 
tially to substitution in the ortho position rather than in the para 
position in contract to e.g. the corresponding bromination. The rela- 
tive rates of the competive reactions in the combined iodination 
scheme has been derived. (author) 2 tabs., 3 ills., 15 refs. 


35202 (SAND-90-1049C) Current issues in sol-gel reaction 
kinetics. Assink, R.A.; Kay, B.D. Sandia National Labs., Albu- 
querque, NM (USA). [1990]. 13p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-900466-55: 
Spring meeting of the Materials Research Society, San Francisco, 
CA (USA), 16-21 Apr 1990). Order Number DE90012226. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper surveys a few of the current issues in sol-gel reaction 
kinetics. Many times seemingly modest changes in reactants or re- 
action conditions can lead to substantial differences in the overall 
reaction rates and pathways. For example, qualitative features of 
the reaction kinetics can depend on catalyst concentration. At very 
high acid-catalyst concentrations, reverse are significant for TMOS 
sol-gels, while for moderate acid-catalyst concentrations, reverse 
reactions are substantially reduced. The reaction kinetics are sub- 
stantially reduced. The reaction kinetics of two similar 
tetraalkoxysilanes: tetramethoxysilane (TMOS) and tetraethoxysi- 
lane (TEOS), can be markedly different under identical reaction 
conditions. Under acid-catalyzed reaction conditions, a TMOS sol- 
gel undergoes both water-and alcohol-producing condensation 
reactions while a TEOS sol-gel undergoes only water-producing 
condensation. The early time hydrolysis and condensation reac- 
tions of a TMOS sol-gel are statistical in nature and can be 
quantitatively described by a few simple reaction rate constants 
while the reaction behavior of a TEOS sol-gel is markedly nonsta- 
tistical. A comprehensive theory of sol-gel kinetics must address 
diverse experimental findings. 9 refs., 3 figs., 1 tab. 


35203 Experimental hydration studies of natural and syn- 
thetic glasses. Bates, J.K. (Argonne National Lab., Argonne, IL 
(US)); Abrajano, T.A.; Ebert, W.L.; Mazer, J.J.; Gerding, T.J. pp. 
237-244 of Materials issues in art and archaeology. Sayre, E.V.; 
Vandiver, P.; Sruzik, J.; Stevenson, C. Materials Research Society, 
Pittsburgh, PA (USA) (1988). DOE Contract W-31-109-ENG-38. 
(CONF-8804301—: Materials issues in art and archaeology, Reno, 
NV (USA), 6-8 Apr 1988). 

The results of a series of hydration experiments on natural 
glasses (Hawaiian basalt, obsidian) and the nuclear waste glass 


WV-44 done to examine laboratory methods of accelerating reac- 
tion processes are summarized. The glasses were reacted in 
hydrothermal solution and in saturated vapor water. It was found 
that different reaction rates and processes were found using the 
differing conditions, and that laboratory efforts to accelerate and 
duplicate natural processes must account for the physical pro- 
cesses that occur naturally. 


35204 lon transport through polyperfluorosulfonic acid 
membranes. Nguyen, T. (Advanced Engineering Technology, Los 
Alamos National Lab., Los Alamos, NM (US)); Guante, J.; Vander- 
borough, N. pp. 367-375 of Solid state ionics. Nazri, G.; Huggins, 
R.A.; Shriver, D.F. Materials Research Society, Pittsburgh, PA 
(USA) (1989). (CONF-8811221-—: Solid state ionics, Boston, MA 
(USA), 28 Nov - 2 dec 1988). 

Water transport rates through Dow experimental polyperfluorosul- 
fonic acid membranes were investigated by using dynamic 
thermogravimetry. A mathematical model was developed to de- 
scribe water transport rates within the membrane. Values for the 
diffusion coefficient of water in membrane samples of the same 
equivalent weight but of three different thicknesses, 2.5, 4.0, and 
7.0 mil, were obtained for temperatures of 60, 80, and 90°C. Re- 
sults show that the diffusion coefficient of water increases with 
water content and temperature. 


35205 Conversion of [MoS,]?— to [Mo2S2(u-S)o(S2)o]?- by 
organic disulfides: The mechanism of an induced redox 
reaction. Coyle, C.L. (Exxon Research and Engineering Co., An- 
nandale, NJ (USA)); Harmer, M.A.; George, G.N.; Daage, M.; 
Stiefel, E.l. Inorganic Chemistry (USA), 29(1): 14-19 (10 Jan 
1990). 

The kinetics of the reaction of tetrathiomolybdate, [MoS4]*~, with 
organic disulfides, RSSR, to produce the Mo(V) dimer [Mo2So(u- 
S)o(S2)2/*- have been investigated. The reaction involves an 
internal redox process and occurs in two stages. The overall rate 
of reaction is dependent on the electron-withdrawing properties of 
the disulfide such that diphenyl disulfide < bis(p-chlorophenyl) 
disulfide < bis(p-carboxyphenyl) disulfide. The first stage involves 
rapid equilibrium formation of an EPR-inactive, green intermediate. 
The reaction of [MoS,]*- with diphenyl disulfide or bis(p- 
chlorophenyl) disulfide is first order in tetrathiomolybdate and first 
order in organic disulfide. However, the reaction of [MoS,]*- with 
bis(p-carboxyphenyl) dsulfide is more complex. Analysis of the 
molybdenum x-ray absorption spectrum of the green intermediate 
indicates the likelihood of a mononuclear species with two to three 
short Mo-S interactions at 2.16 A and three to four longer Mo-S in- 
teractions at 2.41 A. The rate-determining step of the second stage 
of the reaction involves first-order rearrangement or dissociation of 
the green intermediate. This is followed by rapid reaction of the re- 
sultant complex with another molybdenum species to produce 
[MozSo(u-S)2(S2)o]*-. Mechanisms are proposed that are consis- 
tent with these findings and that provide potential insight into the 
use of oxidants to prepare new lower valent transition-metal sulfur- 
containing complexes from tetrathiometalate starting materials. 22 
refs., 9 figs., 2 tabs. 


35206 Preparation of high-surface-area transition-metal ni- 
trides: Mo2N and MoN. Jaggers, C.H. (Lawrence Berkeley Lab., 
CA (USA)); Michaels, J.N.; Stacy, A.M. Chemistry of Materials 
(USA), 2(2): 150-157 (Mar-Apr 1990). DOE Contract AC03- 
76SF00098. 

The reactions of ammonia with MoO3, (NH4)sMo7O24 x 4H20, 
(NH4)2MoO,4, and H,MoO3 to produce MoN and Moe2N with high 
surface areas have been studied. Thermogravimetric analysis 
(TGA) and in situ x-ray diffraction (XRD) were used to follow the 
reaction pathway and determine the structure of the reaction inter- 
mediates and products. The surface areas of the starting materials, 
intermediates, and products were determined by using the BET 
method. The results show that all four reactants form the same 
oxynitride intermediate; this oxynitride converts directly to a nitride. 


35207 Structure and water-oxidizing capabilities of dimeric 
ruthenium EDTA complex ions. Zhou, Jinzhong (Oregon Gradu- 
ate Center, Beaverton (USA)); Xi, Wu; Hurst, J.K. /norganic 
Chemistry (USA), 29(2): 160-167 (24 Jan 1990). DOE Contract 
AC06-83ER13111. 
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Low-temperature resonance Raman (RR) spectra of the dimeric 
Ru'''Ru ion formed by oxidation of Ru(edta)OH2— exhibited a 
prominent band at 433 cm-', which shifted to 431 cm-' upon 
substitution of ['®O]-H20 in the primary coordination sphere of the 
precursor ion. A second band, at 324 cm~', underwent a compa- 
rable isotope-dependent shift to lower energies. The RR spectra 
were insensitive to deuterium substitution. These features establish 
that the dimer is a y-oxo ion, i.e. [Ru(edta)},0°-; from the magni- 
tude of the isotopic shifts, the Au-O-Ru angle was estimated to be 
165°. The reduction potential for the Ru,/Ru''Ru couple was 
acid-insensitive over the range pH 2-11, suggesting that the dimer 
does not contain coordinated H20O in either oxidation state. Cyclic 
voltammographic results in neutral solution suggested that 
[Ru(edta)}>0*- was unstable with respect to decomposition. A 
reinvestigation of the water-oxidizing capabilities of this ion by 
polarographic, gas chromatographic, and mass spectrometric meth- 
ods failed to reveal O2 among the gaseous products. Instead, 
copious quantities of CO2 were formed, the source of which was 
coordinated EDTA. 29 refs., 8 figs., 1 tab. 


35208  Multimetallic ruthenium(ll) complexes based on biimi- 
dazole and bibenzimidazole: Effect of dianionic bridging 
ligands on Redox and spectral properties. Rillema, D.P. (Univ. 
of North Carolina, Charlotte (USA)); Sahai, R.; Matthews, P.; Ed- 
wards, A.K.; Shaver, R.J.; Morgan, L. Inorganic Chemistry (USA), 
29(2): 167-175 (24 Jan 1990). 

The preparation and properties of ruthenium(il) complexes con- 
taining the ligands 2,2'-biimidazole (BilmH2), 2,2’-bibenzimidazole 
(BiBzimH2), and 2,2’-bipyridine (bpy) are reported. The 
complexes described are [(Ru(bpy)2)2Bilm)** and the se- 
ries [Ru-(bpy)n(BilmH2)3_,*, [Ru(bpy)n(BiBzimH2)3_,°*, and 
[Ru(bpy)n(BiBzimRu(bpy)2)3_,}°*, n = 0-2. The redox potential for 
the first Ru*+/2+ couple shifted negatively from 1.26 to —0.26 V vs 
SSCE as bpy ligands were replaced by BilmH2, BiBzimH2, and 
BiBzimRu(bpy)2 ligands. Reductions were found in the —1.5- to 
—1.6-V range for complexes containing bypyridine ligands, but 
none were observed out to -—2.0 V for [Ru(BilmH2)3}** or 
[Ru(BiBzimH2)3)**. The complexes absorbed energy in the visible 
and UV regions of the spectrum and emitted radiation, with the ex- 
ception of the tetrametallic species, in the 600-800-nm region. 
Estimates of the excited-state redox potentials revealed that the 
excited-state species were powerful reductants, but were weak oxi- 
dants. The [Ru"-(BiBzimRu''(bpy)2)s}°* cation absorbed in the 
near-infrared region at 12.2 x 10° cm—" in acetonitrile, but the ab- 
sorption disappeared upon reduction to [Ru'!(BiBzimRu'' (bpy)2)3]**. 
The position of the absorption manifold maximum varied linearly 
with the static and optical dielectric constant of the solvent. 45 
refs., 12 figs., 3 tabs. 


35209 NMR study of reactions of alcohols on solid acids. 
Lombardo, E.A. (Univ. of Pittsburgh, PA (USA)); Dereppe, J.M.; 
Marcelin, G.; Hall, W.K. Journal of Catalysis (USA), 114(1): 167- 
175 (Nov 1988). 

Contradictory evidence currently exists concerning the stability of 
small aliphatic carbenium ions on the surfaces of various zeolites. 
This question has been investigated using triphenyimethanol- 
13COH, 2-propanol-2-'SC and propene-2-'SC on a silica-alumina 
catalyst and H-Y, H-ZSM-5, and H-M (mordenite) zeolites using the 
13C¢ MASNMR technique. The stable (CgHs)3C* cation was used 
as a calibration standard and a test was devised (bleaching with 
NHs3 or H20) to discriminate between carbenium ions and other 
nonionic species present. The data indicate that whereas carbe- 
nium ions have evidently been formed from 2-propanol and 
propene, they are not stabilized on these materials. Instead they 
react with olefin released from other sites to produce polymeric 
residues, some of which may be ionic. 16 refs. 


35210 Kinetics of the high-temperature reaction of SO, with 
CaO particles using gas-phase Fourier transform infrared 
spectroscopy. Gopalakrishnan, R. (West Virginia Univ., Morgan- 
town (USA)); Seehra, M.S. Energy and Fuels (USA), 4(3): 
226-230 (May-Jun 1990). DOE Contract AC21-86MC23259. 

The reaction of SO2 with CaO particles at temperatures between 
100 and 1,000°C, in both the presence and absence of O2, has 
been investigated by using gas-phase FTIR spectroscopy of SOo. 
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By analyzing the time dependence of the fractional capture of SO2 
up to 1 min at each temperature, it is concluded that diffusion 
through the product layer is the controlling step for this reaction at 
all temperatures investigated. 


35211 An oxo-bridged binuclear vanadium(Ill) 2,2’-bipyridine 
complex and its vanadium(IV) and vanadium(V) oxidation 
products. Brand, S.G. (Univ. of Queensland, Brisbane (Australia)); 
Hawkins, C.J.; Edelstein, N.; Shalimoff, G.; Snow, M.R.; Tiekink, 
E.R.T. Inorganic Chemistry (USA), 29(3): 434-438 (7 Feb 1990). 

Vanadium(Ill) in water reacts with 2,2’-bipyridine to form an oxo- 
bridged binuclear complex that in its crystalline form has a 
magnetic moment per vanadium of 3.176 + 0.002 up, an unusually 
high value, considering all available evidence supports the Ill 
oxidation state. Aerial oxidation of this complex yields an oxovana- 
dium(IV) complex that crystallizes from an aqueous acetone 
perchlorate solution as [VOCI(bpy)2] ClO, of this complex. Further 
oxidation in aqueous tetrahydrofuran produces crystals of 
[VOz(bpy)2JC! x 4H20. The crystal structures of the three com- 
plexes have been measured and are reported. The coordination 
geometries show similar distortions from a regular octahedral struc- 
ture dictated by repulsions between the two anionic ligands, the 
small bite angle of the chelates, and the effects of trans ligands on 
the coordinate bond lengths. The binuclear complex has a C2 axis 
relating the two units, which are twisted 61.6° relative to each 
other. The V-O-V group is close to linear with a bond angle of 
173.5 (4)°. 35 refs., 6 figs., 6 tabs. 


35212 Reactions of [Cp(CO).Fe=CHAr]* (Ar = p-C,;H,OMe) 
with O=N-Ar’ (Ar’ = CeHs, p-CgH,NMe2) and PhN=NPh. Peng, 
Wei-Jun (Univ. of North Carolina, Chapel Hill (USA)); Gamble, 
A.S.; Templeton, J.L.; Brookhart, M. Inorganic Chemistry (USA), 
29(3): 463-467 (7 Feb 1990). 

Organometallic products formed from the reaction of an elec- 
trophilic iron carbene complex with nitrosoarenes or azobenzene 
reflect net insertion of the ArN=X moiety into the Fe=CHAr bond. 
Cp(CO)2Fe-O-N(Ar’)}=CHAr* and Cp(CO)2FeN(Ph)-N(Ph)=CHAr* 
(Ar = p-CgH,OMe, Ar’ = p-CeH,NMez) have been isolated and 
spectroscopically characterized; the crystal structure of 
Cp(CO)2Fe-O-N(Ph)=CHAr is reported. Exposure of acetone 
solutions of Cp(CO)2Fe-O-N(Ar’)J=CHAr or Cp(CO)oFeN(Ph)- 
N(Ph)=char* to light yields imine products Ar’N=CHAr or 
PhN=CHAr, respectively. There is no evidence to support the for- 
mation of the simple stoichiometric iron-containing products of 
these reactions, the oxo and nitrene complexes Cp(CO)2Fe=O* 
and Cp(CO)sFe=NPh*. Hydrolysis of the nitrone complexes 
Cp(CO)2Fe-O-N(Ar’)=CHAr* in aqueous acetone yields aldehyde 
products Ar’CHO. 30 refs., 1 fig., 4 tabs. 


35213 Synthesis and properties of chiral rhenium ether 
complexes of the formula [(75-CsHs)Re(NO)(PPh3)(OR2)]*X—. 
Agbossou, S.K. (Univ. of Utah, Salt Lake City (USA)); Fernandez, 
J.M.; Gladysz, J.A. Inorganic Chemistry (USA), 29(3): 476-480 (7 
Feb 1990). 

Reaction of the dichloromethane complex [(n- 
Cs5Hs)Re(NO)(PPh3)(CICH2CI)}*BF,—  (2*BF,-; in CHCl) 
and tetrahydrofuran gives [(n°-C5Hs)Re(NO)(PPh3)(THF)}*BF,— 
(5*BF,-; 91% after workup). Reaction of 2*BF,— and methyl 
ether gives [(n°-CsHs)Re(NO)(PPh3)(OMez)]*BF,— (4*BF,-, 
characterized in situ). Ethyl ether and 2*BF,- react to give [(r°- 
Cs5Hs)Re(NO)(PPh3)(OEt.)}*BF,— (3*BF4—), but not under 
preparatively useful conditions. Reaction of the hydride complex 
(n°-Cs5Hs)Re(NO)(PPh3)(H) (6), Ph3C*PF,g-, and tetrahydrofuran 
gives 5*PF,_- (90%). Reaction of 6, Ph3C*PF_e—, and ethyl ether 
gives 3*PF,- (93%). Reactions of alkoxide complexes (n>- 
Cs5Hs)Re(NO)(PPh3)(OR) and oxonium salts R30*X~ (R = Et, Me) 
in CH2Cle give ethers R2O and ether complexes 3*x—/4*X~— in 
quantitative NMR yields. These and other data show that tetrahy- 
drofuran, methyl ether, and ethyl ether have higher thermodynamic 
binding affinities than dichloromethane for the metal fragment [(n°- 
CsHs)Re(NO)(PPh3)]* and that the oxygen lone-pair basicity in 
(n>-C5Hs)Re(NO)(PPh3)(OR) is greater than that in R20. 24 refs. 


35214 ENDOR of perylene radicals adsorbed on alumina 
and silica-alumina powders Il. The matrix effects. Rothen- 
berger, K.S. (Univ. of Illinois, Urbana (USA)); Crookham, H.C.; 
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Belford, R.L.; Clarkson, R.B. Journal of Catalysis (USA), 115(2): 
430-440 (Feb 1989). DOE Contract FG22-84PC70782. 

Nuclei in the environment (matrix) of perylene cation radicals 
formed on activated alumina and silica-alumina powders exposed 
to solutions of perylene in benzene solvent were probed with elec- 
tron nuclear double-resonance (ENDOR) spectroscopy. Both 
normal and fully deuterated perylene and benzene were studied. 
Depending on the nature of the sample and experimental condi- 
tions, signals were detected from protons, deuterons, and 
aluminum-27 in the environment of the radical. A strong proton ma- 
trix signal was observed in spectra of alumina-adsorbed radicals in 
all preparations, indicating the presence of protons on the surface. 
In contrast, spectra of radicals adsorbed on silica-alumina exhibited 
much weaker proton matrix signals under all conditions. A 
deuterium matrix signal was observed with both alumina and silica- 
alumina surfaces (although weakly on the latter) when deuterated 
solvent was present. Aluminum-27 signals were seen only from 
samples on the alumina surface. Active site models consistent with 
the results are discussed. The results suggest that the radicals, al- 
though themselves similar, occupy sites of significantly different 
environment. 23 refs. 


35215 A new ortho-metalated dichloro-bridged complex 
of tridium(Ill) with 2,2'-bipyridine: [(ir(bpy-C?,N’)(bpy- 
N,N’)CI)o}[Ci]o. Garces, F.O. (Univ. of California, Santa Barbara 
(USA)); Watts, R.J. Inorganic Chemistry (USA), 29(4): 582-584 
(21 Feb 1990). DOE Contract FG03-88ER13842. 

A novel orthomethalated dichloro-bridged dimer of the composi- 
tion [(Ir(bpy-C°,N’) (bpy-N,N’)Cl)2]** was produced by the reaction 
of iridium chlorides with 2,2’-bipyridine under controlled conditions. 
Results of elemental, molecular weight, mass spectroscopic, and 
‘H and ‘SC NMR spectral analyses are consistent with the 
proposed structure. The cyclic voltametric studies showed to re- 
versible oxidation waves indicative of a dinuclear species, and 
acid-base character noted for the iridium complex is consistent with 
a species possessing a basic nitrogen site, and this is consistent 
with the proposed structure. 6 refs., 1 fig. 


35216 Synthesis and characterization of technetium(Ill) and 
technetium(Il) complexes with mixed phosphine-, chloride, 
and nitrogern-donor ligands. X-ray crystal structure of 
TcCl,(PPh3)(bpy). Breikss, A.l. (Massachusetts Institute of Tech- 
nology, Cambridge (USA)); Nicholson, T.; Davison, A.; Jones, A.G. 
Inorganic Chemistry (USA), 29(4): 640-645 (21 Feb 1990). DOE 
Contract FG02-87ER60526. 

The synthesis and characterization of Te(Ill) complexes of the 
types TcCls(PMe2Ph)(LL) and TeCiz(PMe2Ph)2(LL)*, the neutral 
Te(ll) series TeCl(PMe2Ph)o(LL), and the Te(Il) complex 
TeClK(PMe2Ph)3(bpy)* are reported (LL = 2,2’-bipyridine (bpy), 
1,10-phenanthroline (phen), 2,2’-bipyrimidine (bpm)). The Te/(Iil) 
complexes exhibit contact-shifted 1H NMR spectra with relatively 
narrow line widths; the Tc(Il) species give less well-defined spectra. 
The electrochemistry of these complexes is discussed as well. An 
x-ray structure determination of TcCl,(PPh3)(bpy) was performed. 
Crystal data for CogH23ClgN2PTc: monoclinic, space group = P2,/ 
n, a = 10.980 (2) A, b = 24.336 (5) A, c = 10.172 (2) A, 6 = 106.89 
(1)°, V = 2,600.9 (8) A® to give Z = 4. Structure solution and re- 
finement based on 4,366 reflections converged at R = 0.057 and 
Rw = 0.074. 25 refs., 4 figs., 5 tabs. 


35217 A novel hexachelating amino-thiol ligand and its 
complex with gallium(Ill). Moore, D.A. (Washington Univ. School 
of Medicine, St. Louis, MO (USA)); Fanwick, P.E.; Welch, M.J. In- 
organic Chemistry (USA), 29(4): 672-676 (21 Feb 1990). DOE 
Contract FG02-87ER60512. 

The ligand 1,4,7-tris(2-mercaptoethyl)-1,4,7-triazacyclononane, 
TS-TACNHs (1), was synthesized from the parent amine, TACN, by 
reaction with ethylene sulfide in benzene. TS-TACNH3 undergoes 
reaction with Ga(NO3)3 x9H2O in ethanol to give the neutral com- 
plex Ga(TS-TACN) (2). The complex may be recrystallized from 
dichloromethane as pale pink needles of the disolvate and the 
crystal structure is reported. There are four molecules of complex 
and two molecules of solvation (CH2Cl2) present per unit cell. The 
gallium is fully chelated in a slightly distorted octahedral environ- 
ment by the three amine nitrogens and the three thiolate sulfurs. 
For comparison, the Ga*+ complex of the similarly hexachelating 
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ligand 1,4,7-triazacyclononane-1,4,7-triacetic acid, NOTA, is also 
presented. The complex Ga(NOTA) (3), crystallizes from boiling 
water also as pale pink needles. Again, the metal center is fully 
chelated in a slightly distorted octahedral environment. The degree 
of distortion may be expressed as trigonal twist, ¢, where ¢ = 0° 
for a true octahedron and ¢ = 60° for a trigonal prism. While both 
Ga(TS-TACN) and Ga(NOTA) are potentially isostructural, in regard 
to coordination geometry, with trigonal-prismatic Fe(NOTA) (¢ = 
34.8°), the gallium(Ill) complexes are only slightly distorted from a 
regular octahedral coordination sphere (Ga(NOTA) ¢ = 12.4° and 
Ga(TS-TACN) ¢ = 10.4°). Preliminary results indicate ®Ga(TS- 
TACN) to be stable in vivo versus the blood protein transferrin, 
indicating a relatively high stability constant for this hexachelating 
ligand. 14 refs., 7 figs., 3 tabs. 


35218 Solid-state chemistry: A rediscovered chemical fron- 
tier. DiSalvo, F.J. (Cornell Univ., Ithaca, NY (USA)). Science 
(Washington, D.C.) (USA), 247(4943): 649-655 (9 Feb 1990). 
DOE Contract FG02-87ER45298. 

Chemical bonding in solids is not completely understood, mainly 
because of the wide variation in the chemical properties of the ele- 
ments. Many difficult challenges remain in predicting the 
composition, structure, and the properties of new materials. Conse- 
quently, the synthesis of novel solids is as much an art as a 
science. Discoveries of new compound and structure types high- 
light the versatility that nature has allowed with the relatively small 
number of elements. This article explores the long-term challenges 
in solid-state chemistry and then focuses on efforts at Cornell to 
prepare new solids. 18 refs., 6 figs. 


35219 Activated molybdenum-molybdenum quadruple 
bonds. Synthesis, structure, and properties of 
[Mo2(O2CMe)2(en),][(O2CMe)2]-en: A solid-state model for a 
solvent-shared ion pair. Eichhorn, B.W. (Exxon Research and 
Engineering Co., Annandale, NJ (USA)); Kerby, M.C.; Haushalter, 
R.C.; Volilhardt, K.P.C. Inorganic Chemistry (USA), 29(4): 723-728 
(21 Feb 1990). DOE Contract ACO3-76SF00098. 

Mo2(O2CMe),4 [Mo-*Mo] reacts with neat ethylenediamine (en) to 
form [Mo2(O2CMe)2(en),][(O2CMe)2} x en (1) in high yield. The 
Moz2(O2CMe)s2(en)4** ion in 1 contains a quadruply bonded Moz“ 
center [Mo-Mo = 2.125 (1) A] supported by two axial and two span- 
ning en ligands in addition to two spanning acetates. The complex 
exists as an ion pair in which the displaced acetates are separated 
from the Moz coordination sphere by the two spanning en ligands. 
The acetate counterions are hydrogen bonded to the spanning en 
ligands [N-O = 2.86 (2) A (av)]. Compound 1 converts back to 
Mo2(O2CMe), at 120°C in the solid state. NMR studies show that 
dissociated and coordinated acetate ligands are present in neat en 
whereas, in D20, only dissociated en and acetate are observed. 
Crystal data for 1 (20°C) is reported. 35 refs., 3 figs., 4 tabs. 


35220 Dynamics of molecular hydrogen in the complex 
trans-[Fe(7“-H2)(H)(PPh2CH2CH2PPh2)2]BF, in the solid state 
as revealed by neutron-scattering experiments. Eckert, J. (Insti- 
tut Laue-Langevin, Grenoble (France)); Blank, H.; Bautista, M.T.; 
Morris, R.H. Inorganic Chemistry (USA), 29(4): 747-750 (21 Feb 
1990). 

The vibrational spectrum of the Fe(*®?-H2)H fragment in trans- 
[FeH(H2)(PPhoCH2CH2PPho2)2JBF, has been obtained by inelastic 
neutron scattering in the range 200-1,000 cm—'. High-resolution 
neutron spectroscopy was also utilized to observe the rotational 
tunnel splitting of the librational ground state of the dihydrogen lig- 
and at 2.1 cm—'. This and the torsional transitions assigned at 225 
and 255 cm~' are consistent with a modulated double-minimum 
potential for rotation with one angular degree of freedom. The re- 
sulting barrier to rotation of about 2.3 kcal/mol is discussed in 
terms of its origin in electronic and steric factors and compared 
with similar results on other molecular hydrogen complexes. 25 
refs., 2 figs., 1 tab. 


35221 Synthesis and structural studies of sodium com- 
plexes of sym-dibenzo-14-crown-4 ionizable lariat ethers. 
Burns, J.H. (Oak Ridge National Lab., TN (USA)); Sachleben, R.A. 
Inorganic Chemistry (USA), 29(4): 788-795 (21 Feb 1990). DOE 
Contract AC05-840R21400. 
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Two lariat ethers of sym-dibenzo-14-crown-4 with acetate and 
propanoate pendant arms were synthesized and used to complex 
the Na* ion. The crystal structures of these two complexes and 
that of the Na* complex with (sym-dibenzo-14-crown-4-oxy)acetate 
were determined by x-ray diffraction. Molecular mechanics calcula- 
tions indicated that intramolecular cation-anion bonding is possible 
for these complexes, but it was not found in any of these crystals. 
In the crystals of the acetate and propanoate derivatives there is 
intermolecular cation-anion bonding, and in the oxyacetate the 
cation is bonded to the O atom within the arm. Crystal data for 
Na(CopH2O¢) x He2O x CH30H, Na(C2;H230¢) x 2H2O0, and 
Na(CapH2107) x 3CaH5OH x0.5H2O0 are reported. 24 refs., 7 
figs., 8 tabs. 


35222 Terminal and new bridging coordination of methyl 
guanidine, arginine, and canavanine to platinum(Il). The first 
crystallographic study of bonding between a transition metal 
and a guanidine ligand. Ratilla, E.M.A. (lowa State Univ., Ames 
(USA)); Scott, B.K.; Moxness, M.S.; Kostic, N.M. Inorganic 
Chemistry (USA), 29(5): 918-926 (7 Mar 1990). DOE Contract W- 
7405-ENG-82. 

The compound [Pt(trpy)CI]CI reacts with the guanidine-containing 
compounds methyiguanidine, arginine, and canavanine to form the 
yellow monometallic complexes [Pt(trpy)MeGua]**, [Pt(trpy)ArgH]**, 
and [Pt(trpy)CanH]** and the red bimetallic complexes 
[(Pt(trpy))2MeGua}**, [(Pt(trpy))2Arg}>*, and [(Pt(trpy))2Can]>*. The 
yellow and the red complexes containing each of the three ligands 
are separated by cation-exchange chromatography, and the corre- 
sponding PFg~, ClO,~, and BPh,~ salts are isolated by 
precipitation. The stability of the complexes upon heating and acidi- 
fication and the relative difficulties of displacement of the guanidine 
ligands are studied semiquantitatively. The compositions of the 
new complexes are determined by mass, uv-vis, ir, and 'H, '9C, 
and '®5Pt NMR spectroscopy. In the yellow complexes, each 
guanidine ligand probably binds to a Pt(trpy)** group through a 
trigonal (imino-type) nitrogen atom. In the red complexes, each 
guanidine ligand bridges two Pt(trpy)** groups, probably through a 
tetrahedral (amino-type)and a trigonal nitrogen atom. Results of the 
crystallographic study of [(Pt(trpy))2Can](ClO4)3 x 5.5H2O are re- 
ported. 44 refs., 2 figs., 6 tabs. 


Electronic structure factors of Si-H bond activa- 

by transition metals. Valence photoelectron 

spectra of (7°-CsH,CH3)Mn(CO)(PMe3)HSICL, and (7°- 

Cs5H,CH3)Mn(CO)(PMe3)HSIHPh, (Me = CH3, Ph = CgHs). 

Lichtenberger, D.L. (Univ. of Arizona, Tucson (USA)); Rai- 

Chaudhuri, A. Inorganic Chemistry (USA), 29(5): 975-981 (7 Mar 
1990). DOE Contract AC02-80ER10746. 

The valence photoelectron spectra of (n°- 
Cs5H4CH3)Mn(CO)(L)HSIClg and (n5-CsH4CH3)Mn(CO)(L)HSIHPho, 
where L is CO or P(CH3)3, are compared to determine the effect of 
ligand substitution at the metal center on Si-H bond activation. 
Metal centers that are more electron rich may promote more com- 
plete oxidative addition of the Si-H bond to the metal. The shifts in 
the metal and ligand ionization energies and the relative intensities 
of ionizations in the He | and He II photoelectron experiments show 
that the metal in (7°-C5H4CH3)Mn(CO)(PMe3)HSiCl, is best repre- 
sented by a formal oxidation state of Ill (d4 electron count). This 
indicates nearly complete oxidative addition of the Si-H bond to the 
metal center and results in independent Mn-H and Mn-Si bonds. In 
contrast, the splitting and intensity pattern of the metal-based ion- 
izations of (7°-CsH4CH3)Mn(CO)(PMe3)HSIHPh, reflect the formal 
d® electron count of a metal corresponding to oxidation state |. The 
extent of electron charge density shift from the metal to the ligand 
is also small, as evidenced by the negligible shifts of these ioniza- 
tions from those of the related (7°-Cs5H4CH3)Mn(CO)2(PMes3) 
complex. These observations indicate that the electronic structure 
of the Si-H interaction with the metal in this complex is in the initial 
stages of Si-H bond addition to the metal, before oxidative addition 
has become prevalent. 25 refs., 6 figs., 1 tab. 


35224 Studies of mixed-valence linear-chain complexes 
crystallized at elevated pressures. Crystal structures of 
[Pt(en)2][Pt(en),xX2](ClO,), (X = Br, 1). Weinrach, J.B. (Los 
Alamos National Lab., NM (USA)); Ekberg, S.A.; Conradson, S.D.; 


Swanson, B.I.; Hochheimer, H.D. Inorganic Chemistry (USA), 
29(5): 981-985 (7 Mar 1990). 

The structures of the complexes [Pt(en)2][Pt(en)2Bro)(ClO4)4 (1) 
and [Pt(en)a][Pt(en)2lo}(ClO4)4 (2) grown at elevated pressures (7 
kbar) have been determined. Both the bromide and iodide are 
monoclinic and the crystal structure is reported. The structure of 
the bromide complex has a more symmetrical packing arrangement 
of the chains with respect to the structure grown under ambient- 
pressure conditions. The degree of trapped-valence character and 
the disorder in the position of the bridging bromine ligand are simi- 
lar to those features of the ambient-pressure structure. The iodide 
complex has a very similar spatial arrangement compared with its 
ambient-pressure structure; however, the ethylenediamine ligands 
appear to pack in a more conventional staggered arrangement. 19 
refs., 4 figs., 4 tabs. 


35225 Rietveld refinement of the coronadite structure. Post, 
J.E. (Smithsonian Institution, Washington, DC (USA)); Bish, D.L. 
American Mineralogist (USA), 74(7-8): 913-917 (Jul-Aug 1989). 

Rietveld refinements using X-ray powder-diffraction data of coro- 
nadite samples from Morocco (Pb; ogBao.19Mn7.7Vo 20Allo.og O16) 
and Australia (Pb; 49Mnz7.9Alo.95ZMo.95016-1.55H20) in space 
group |2/m, a = 9.938(2) A, b = 2.8678(5) A, c = 9.834(2) A, 6 = 
90.39(2)° (Morocco) and a = 9.913(1) A, b = 2.8652(4) A, c = 
9.843(1) A, 6 = 90.20(1)° (Australia) confirm the basic hollandite 
structure. The Pb is displaced about 0.60 A along the tunnels from 
the special position at (0, 0, 0). This displacement increases inter- 
cation distances in the tunnels, allowing up to two-thirds of the 
tunnel sites to be occupied by Pb cations. 


35226 Synthesis and characterization of a technetium(lIll) 
nitrosyl compound: Tce{NO)(CI)(SC, 9H;3)3. de Vries, N. (Massa- 
chusetts Institute of Technology, Cambridge (USA)); Cook, J.; 
Davison, A.; Nicholson, T.; Jones, A.G. Inorganic Chemistry (USA), 
29(5): 1062-1064 (7 Mar 1990). DOE Contract FG02-87ER60526. 

Upon the reaction of (n-Bu,gN)[Tc(NO)Ci4] with 2,3,5,6- 
tetramethylbenzenethiol, the neutral compound Te(NO)(Cl)(tmbt)s is 
obtained. The infrared spectrum shows a band at 1,798 cm—' from 
the linear nitrosyl group, establishing the metal oxidation state of 
+3. 'H NMR data indicate that this diamagnetic compound is anal- 
ogous to a series of trigonal-bipyramidal, 14-electron compounds in 
which the thiolate ligands are bound in the equatorial plane and 
the remaining two ligands sit in the axial sites. The x-ray crystal 
structure of Tc(NO)Ci(tmbt)3; confirms this ligand disposition with 
the thiolates adopting the two-up-one-down conformation. Crystal 
data for C3pHsgNOS3CiTe: monoclinic space group C2/c, a = 
24.420 (5) A, b = 14.701 (4) A, c = 17.500 (4) A, 6 = 93.50 (2)°, V 
= 6,271 (5) A® to give Z = 8 for Dea. = 1.394 g/cm®; structure so- 
lution based on 7,457 reflections converged at R = 0.056, Ry = 
0.067. 14 refs., 1 fig., 3 tabs. 


35227 + Kinetics and mechanism of the reduction of 
hydroxylamine-O-sulfonic acid by the hexaaquochromiumi(il) 
lon. Bakac, A. (lowa State Univ., Ames (USA)); Simunic, J.L.; Es- 
penson, J.H. Inorganic Chemistry (USA), 29(5): 1090-1092 (7 Mar 
1990). DOE Contract W-7405-ENG-82. 

The title reaction takes place with a 2:1 [Cr°*+]:[HSA] stoichiome- 
try (HSA = hydroxylamine-O-sulfonic acid) and yields CrNH3**, 
Cr+, and CrSO,* as the main products. The kinetics conform to 
the rate law —d[HSAydt = —d[Cr®+)/2(dt) = k.p.[Cr°*][HSA], where 
Kops = KKa/(Ka + [H*)). At 25°C and 1.0 M ionic strength (CHIO, + 
LiCIO,) the parameter k has the value of 20.5 + 0.3 M-' s~" 
when K, is set at the value (6.8 + 0.8) x 10-* M, as determined 
by pH titration. In the proposed mechanism, Cr** attacks at the ni- 
trogen end of the anion, NH2OSO3~, to form CrNH3°* and SO,4"~. 
The sulfate radical anion then oxidizes rapidly the second mole of 
Cr** to yield Cr+ and some CrSO,*. In solutions containing Br-, 
SO,°— oxidizes it to Bro*-. The latter reacts with Cr** to yield 
CrBr*+. 19 refs., 2 figs. 


35228 Models for organometallic polymers. Zigzag chains 
of Mo2(O2CCH3), units linked by DMPE and TMED ligands. 
Kerby, M.C. (Exxon Research and Engineering Co., Annandale, NJ 
(USA)); Eichhorn, B.W.; Creighton, J.A.; Vollhardt, K.P.C. Inorganic 
Chemistry (USA), 29(7): 1319-1323 (4 Apr 1990). DOE Contract 
AC03-76SF00098. 
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Infinite zigzag chains of Mo2(O2CCHg3)4 units linked by the 
bidentate ligands 1,2-bis(dimethyiphosphino)ethane (dmpe) and 
tetramethylethylenediamine (tmed) crystallize from solutions of 
Mo2(O2CCH3)4 (1) dissolved in the respective neat ligand. Single- 
crystal X-ray structures of the light yellow polymers 
cc '[Mo2(O2CCH3)4(dmpe)] and (2) and ~ '[Mo2(O2CCHs)4(tmed)] 
(3) showed that the compounds were isostructural. Crystal struc- 
tures for compounds 2 and 3 reported. The ligands dmpe and 
tmed are coordinated axially through weak Mo-L bonds to relatively 
unperturbed Mo2(O2CCHs3)4 centers. The solid-state Raman spec- 
trum of 3 reveals a small decrease in the Mo-Mo stretching 
frequency (vmo-mc = 391 cm~') relative to 1 (vmo-mo = 405 
cm—'). TGA and powder diffraction studies involving 3 showed that 
solid-state thermolysis results in the expulsion of tmed at 92°C and 
the formation of crystalline 1. 25 refs., 3 figs., 6 tabs. 


35229 Kinetics of dissociation of thorium(IV) bound to PMA 
and PMVEMA. Choppin, G.R. (Florida State Univ., Tallahassee 
(USA)); Cacheris, W. Inorganic Chemistry (USA), 29(7): 1370- 
1374 (4 Apr 1990). 

The kinetics of dissociation of Th(IV) from its complexes with 
polymaleic acid (PMA) and poly(methyl vinyl ether) maleic acid 
(PMVEMA) were found to follow rate expressions that reflected 
seven separate terms ranging in lifetimes between 0.1 s and al- 
most 1 h. The fraction of thorium dissociating by any one of the 
seven paths depended on the length of time during the first 2 days 
that the thorium had been bound to the polyelectrolyte prior to dis- 
sociation. After 48 h of binding, no further change was observed in 
the dissociation kinetics. These observations are interpreted in 
terms of the present models of metal-polyelectrolyte interaction. 10 
refs., 2 figs., 4 tabs. 


35230 Apparent absence of electronic instability in the one- 
dimensional metal Na,;Cu,S,. Whangbo, Myung-Hwan (North 
Carolina State Univ., Raleigh (USA)); Canadell, E. Inorganic Chem- 
istry (USA), 29(7): 1395-1397 (4 Apr 1990). DOE Contract 
FG05-86ER45259. 

A probable cause for why a charge density wave instability is ab- 
sent in the one-dimensional metal NazgCu,S, was examined by 
performing tight-binding band electronic structure calculations. 
Analysis of the vibrational modes needed for charge density wave 
formation suggests that the strain energy they are likely to induce 
may offset the electronic energy stabilization associated with 
charge density wave formation. 13 refs., 1 fig., 1 tab. 


35231 Comparison of the electronic structures of layered 
transition-metal trichalcogenides TaSe,, TaS3, and NbSe3. 
Canadell, E. (Universite de Paris-Sud, Orsay (France)); Rachidi, 
|.E.1.; Pouget, J.P.; Gressier, P.; Meerschaut, A.; Rouxel, J.; Jung, 
D.; Evain, M.; Whangbo, M.H. Inorganic Chemistry (USA), 29(7): 
1401-1407 (4 Apr 1990). DOE Contract FG05-86ER45259. 

The electronic structures of the three layered transition metal- 
trichalcogenides NbSes;, TaS3, and TaSe; were examined by 
performing tight-binding band electronic structure calculations. The 
Fermi surfaces of these materials were also calculated to analyze 
their metallic and/or charge density wave properties. In these 
trichalcogenides MX, (M = Nb, Ta; X = S, Se) made up of pris- 
matic MX3 chains, the broken X-X bonds of their equilateral-like 
MXzg chains and the short intra- and interlayer X---X contacts are 
found to be crucial for the semimetallic properties of TaSe3 and for 
the charge density wave phenomena of NbSe, and TaS3. For the 
electronic parameters of the charge density waves in NbSe, and 
TaS3 a quantitative agreement is obtained between the experimen- 
tal observations and the present band electronic structure 
calculations. 29 refs., 9 figs., 3 tabs. 


35232 Structural origin of the electronic instability in tita- 
nium bronze Nap 25TIO2. Evain, M. (North Carolina State Univ., 
Raleigh (USA)); Whangbo, Myung-Hwan; Brohan, L.; Marchand, R. 
Inorganic Chemistry (USA), 29(7): 1413-1416 (4 Apr 1990). DOE 
Contract FG05-86ER45259. 

The origin of the charge density wave phenomenon in 
Nap 25TIO2 was investigated by examining the octahedral distor- 
tions in Nap»sTiIO2 and by calculating the tight-binding band 
electronic structure of Nap 25TiIO2. Despite its three-dimensional lat- 
tice, Nao.25TiO2 is essentially a one-dimensional metal. This finding 
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is explained on the basis of the distortions presents in the TiOg oc- 
tahedra of the Nao 25 TiO lattice. 10 refs., 4 figs., 1 tab. 


35233 Ab initio theoretical studies of the CH, + H — CH,* 
= CH + Hp reactions. Aoyagi, Mutsumi (Argonne National Lab., 
IL (USA)); Shepard, R.; Wagner, A.F.; Dunning, T.H. Jr.; Brown, 
F.B. Journal of Physical Chemistry (USA), 94(8): 3236-3241 (19 
Apr 1990). DOE Contract W-31-109-ENG-38. 

Ab initio electronic structure characterizations of the reactants 
and parts of the addition reaction path for the title reaction are de- 
scribed. The wave function allows extensive correlation of all seven 
of the valence electrons via a CASSCF plus single- and 
double-excitation configuration interaction expansion. A_ large 
correlation-consistent basis set (triple valence plus polarization) is 
used. The calculated properties of the reactants and of CH; com- 
pare favorably to experiment. Variational transition state theory 
calculations suggest little temperature dependence to the high- 
pressure limiting rate constant for CH2 + H addition. 


35234 Rate constants for the reaction D + H2 — HD + H, 
over the temperature range 655-1979 K, by the flash 
photolysis-shock tube technique. Michael, J.V. (Argonne Na- 
tional Lab., IL (USA)); Fisher, J.R. Journal of Physical Chemistry 
(USA), 94(8): 3318-3323 (19 Apr 1990). DOE Contract W-31-109- 
ENG-38. 

Thermal rate constants measured by the flash photolysis-shock 
tube (FP-ST) technique are reported for the reaction D + Hz — HD 
+ H, over the temperature range 655-1979 K. D-atom concentra- 
tion has been monitored by atomic resonance absorption 
spectroscopy (aras). The results can be represented by the Arrhe- 
nius expression k; = (3.76 + 0.31) + x 10-'° exp(—4,985 + 80 
K/T) cm? molecule—' s~', to within + 28% over the temperature 
range. The experimental results are then compared to theoretical 
calculations that utilize ab initio potential energy surfaces that are 
presumably the most exact that have ever been determined. 


35235 Flash photolysis-shock tube kinetic study of the re- 
action of OP) with ethylene: 1,052 K { <=} T { <=} 2,284 K. 
Kiemm, R.B. (Brookhaven National Lab., Upton, NY (USA)); 
Sutherland, J.W.; Wickramaaratchi, M.A.; Yarwood, G. Journal of 
Physical Chemistry (USA), 94(8): 3354-3357 (19 Apr 1990). DOE 
Contract AC02-76CH00016. 

Kinetic experiments on the title reaction were performed over the 
temperature range 1,052-2,284 K by use of the flash photolysis- 
shock tube apparatus. Absolute rate constants were determined 
directly from measured pseudo-first-order decays of OP) in 78 in- 
dividual runs. 


35236 Tantalum etching in fluorocarbon/oxygen rf glow dis- 
charges. Martz, J.C. (Department of Chemical Engineering, 201 
Gilman Hall, University of California, Berkeley, California 94720 
(USA)); Hess, D.W.; Anderson, W.E. Journal of Applied Physics 
(USA), 67(8): 3609-3617 (15 Apr 1990). 

Etch rates of tantalum in_ tetrafluoromethane-oxygen and 
hexafluoroethane-oxygen rf glow discharges were measured in situ 
as functions of pressure, reactor residence time, temperature, and 
applied plasma power. A dramatic increase in the etch rate was 
observed as the pressure increased. In addition, two distinct tem- 
perature regimes occurred in Arrhenius plots. Such data suggest 
strong effects due to heat of reaction in the Ta/CF4-O2 etch 
system. The observed etch-rate pressure dependence can be ex- 
plained by assuming first-order kinetics for the reaction of fluorine 
atoms with tantalum. Evidence for etch-rate quenching at high 
pressures due to an increase in the deposition of an inhibiting fluo- 
rocarbon surface layer is presented. 


35237 _—sInteractions of deuterium with ion-irradiated SiO. on 
Si. Myers, S.M. (Sandia National Laboratories, Division 1112, Albu- 
querque, New Mexico 87185-5800 (USA)); Richards, P.M. Journal 
of Applied Physics (USA), 67(9): 4064-4071 (1 May 1990). 

The interactions of deuterium with ion-irradiated SiO2 on Si were 
investigated during annealing in D2 gas and vacuum over the tem- 
perature range 373-1273 K. The uptake and release of D by the 
oxide layer were monitored using the ion-induced nuclear reaction 
D@He,p)*He. Results were analyzed in terms of a new mathemati- 
cal model which describes the diffusion of atomic D and molecular 





D2 in conjunction with trapping at irradiation defects via SiD and 
OD bonding. The combined body of experimental data on release 
is quantitatively described by the model using fitted binding en- 
thalpies of 2.8 eV for the Si-D interaction and 3.2 eV for the O-D 
coupling. The model predicts a relationship between the activation 
barriers for trapping and detrapping which is in semiquantitative 
agreement with the experimental data on uptake. The same 
relationship is obeyed by independently reported results on the hy- 
drogen passivation and reactivation of Si-dangling-bond defects at 
the SiO2-Si interface. 


35238 Synthesis, structure, and characterization of a mixed- 
valence manganese(Ill)-Manganese(IV) bis(u-oxo) complex with 
a macrocyclic tetraaza ligand. Brewer, K.J. (Univ. of California, 
Berkeley (USA)); Calvin, M.; Lumpkin, R.S.; Otvos, J.W.; Spreer, 
L.O. Inorganic Chemistry (USA), 28(25): 4446-4451 (13 Dec 
1989). DOE Contract AC03-76SF00098. 

The complex [(14-aneN4)MnO},%* (14-aneN, = 1,4,8,11- 
tetraazacyclotetradecane) has been prepared and characterized. 
Results of crystallographic and x-ray band EPR studies used to 
characterize the complex are reported. The complex was found to 
be a Robin and Day class || mixed-valence species, and detailed 
studies of the formation of the binuclear Mn species indicate that 
the bridging oxygens came from solvent water and that the bridge 
formation occurs with both manganese ions in the Ill oxidation 
state. Cyclic voltmetry exhibits a reversible one-electron oxidation 
to the IV, IV levels as well as a reversible one-electron reduction to 
the Ill, Ill level. Results of spectrochemical experiments performed 
to help to establish the assignments of the electronic spectrum of 
the Ill, IV complex indicate three main absorption maxima in the 
visible region as well as a tail that extends into the near-infrared 
region. 25 refs., 6 figs. 


35239 Preparation and properties of the nitrido-bridged os- 
mium(IV) binuclear complexes [Os'Y2N(NH3);0_nCinJCls_p, (n = 
2, 3). Kim, Sook-Hui (Oak Ridge Associated Univ., TN (USA)); 
Azan, S.; Moyer, B.A.; Brown, G.M.; Allison, D.P.; Olins, A.L. Inor- 
ganic Chemistry (USA), 28(26): 4648-4650 (27 Dec 1989). DOE 
Contract ACO5-840R21400. 

The _nitrido-bridged osmium(IV) binuclear complexes 
[Os2N(NH3)eClo]Cls x 2H20 (I) and [Os2N(NH3)7Clg]Cle x H2O 
(Il) have been shown to be products of the ammonolysis of sodium 
hexachloroosmate(IV) (Naz[OsCle]) in aqueous ammonia at 
elevated temperatures. Spectral (infrared and uv-vis) and electro- 
chemical properties of the complexes have been explored. In 
aqueous solution, | and || undergo aquation reactions involving the 
chloro ligands, and the resulting aqua complexes of | and I! exhibit 
respectively two and three ionizable protons with pKa values in the 
range 3.6-7.3. In purified form, the complexes | and Il plus their 
aquated derivatives were found to be ineffective as DNA-selective, 
electron-dense stains for electron microscopy, whereas effective 
staining was observed with unpurified mixtures. 26 refs., 1 fig., 1 
tab. 


35240 A centrifugalsudden distorted wave study of the 
Cl+HCI—-CIH+Cl reaction using a “tight-bend” potential energy 
surtace. Schatz, G.C. (Theoretical Chemistry Group, Chemistry Di- 
vision, Argonne National Laboratory, Argonne, Illinois 60439 
(USA)); Amaee, B.; Connor, J.N.L. Journal of Chemical Physics 
(USA), 92(8): 4893-4898 (15 Apr 1990). DOE Contract W-31109- 
ENG-38. 

Quantum calculations of product rotational distributions, cross 
sections and rate coefficients have been performed for the 
CI+HCI-—CIH+Cl reaction using the centrifugal-sudden distorted- 
wave (CSDW) technique. The CSDW method has been shown to 
be nearly exact at low total energies where the total reaction prob- 
ability for each partial wave is small. The potential energy surface 
used is the extended London—Eyring—Polany+Sato surface No. 3 
of Persky and Kornweitz. This surface has a tighter bending poten- 
tial near the saddle point than many of the other commonly used 
CI+HClI potentials. This difference in bending potential is found to 
have a profound influence on the product rotational distributions, 
producing much colder HCI molecules than is the case for the other 
potentials. In contrast, quantities such as rate coefficients and cu- 
mulative reaction probabilities are found to be only weakly sensitive 
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to the strength of the bending potential. Comparison with quasiclas- 
sical trajectory results shows reasonable agreement with respect to 
the shape of the rotational distributions, but the magnitudes of the 
cross sections and rate coefficients are substantially different. 


35241 The equation of state for hard-sphere systems in 
solid phase in arbitrary dimensions. Goldman, J.|. (Department 
of Physics, The American University, Washington, D.C. 20016 
(USA)); White, J.A. Journal of Chemical Physics (USA), 92(8): 
5017-5019 (15 Apr 1990). DOE Contract FG05-86ER13493. 

Analytic equations of state for the solid phase of hard-sphere 
systems of dimensionality &2,3,4,5 are suggested and compared 
with computer simulation data. Analytic expression for the heat ca- 
pacity Cp is also given. 


35242 Diffusion, adsorption, and reaction in pillared clays. 
Il. Rod-like molecules in a regular pore space. Sahimi, M. 
(Department of Chemical Engineering, University of Southern Cali- 
fornia, Los Angeles, California 90089-1211 (USA)). Journal of 
Chemical Physics (USA), 92(8): 5107-5118 (15 Apr 1990). 

We report the results of the first computer simulation of trans- 
port, adsorption, and reaction processes in pillared clays, which 
are a class of catalytic materials with high catalytic activities. 
These materials have a very restricted pore structure which gives 
rise to the phenomenon of hindered diffusion in their pore space. 
We develop a dynamic Monte Carlo method and study diffusion, 
adsorption, and reaction phenomena in such systems. The pore 
space of the pillared clays is represented by parallel silicate layers 
connected to one another by pillars of various sizes, and the 
molecules are in the form of long, needlelike objects. Diffusion is 
represented by a random walk process, the adsorption of the 
molecules on the surface of the pillars takes place with a probabil- 
ity proportional to a Boltzmann factor, and the efficiency of the 
reaction properties of the pillared clays is investigated by measur- 
ing the average distance that a molecule has to travel in the pore 
space in order to reach a reactive site. Our results indicate that the 
structure of the pore space of the clays, the intermolecular interac- 
tion, the size of the molecules, and their adsorption on the surface 
of the pillars strongly affect their effective diffusivity and, even if the 
pore space of the clays is very regular and homogeneous, they 
can give rise to anomalous diffusion in which the effective diffusiv- 
ity of the molecules varies slowly with time. Moreover, if the size of 
the molecules is comparable to the effective size of the pores, the 
irreversible adsorption of the molecules gives rise to a percolation- 
like phenomenon, in which the effective diffusivity decreases as the 
number of adsorbed molecules increases. The effective diffusivity 
would ultimately vanish if enough molecules are adsorbed so that 
a sample-spanning path of open pores would no longer exist. 


35243 ~=Infrared spectroscopic study of the rotation of 
chemisorbed methoxy species on an alumina surface. Beebe, 
T.P. Jr. (Surface Science Center, Department of Chemistry, Univer- 
sity of Pittsburgh, Pittsburgh, Pennsylvania 15260 (USA)); Crowell, 
J.E.; Yates, J.T. Jr. Journal of Chemical Physics (USA), 92(8): 
5119-5126 (15 Apr 1990). 

We present experimental and calculated vibration—rotation spec- 
tra as a function of temperature for the methoxy species (-OCH, 
and —OCD3) chemisorbed on an alumina surface. The axis of rota- 
tion is the C—O bond axis. The model for our calculations is that of 
free rotation, and we describe the methods employed here in full 
detail. The qualitative agreement between the calculated and ex- 
perimental spectra suggests that the adsorbed methoxy species is 
undergoing free rotational motion about the C—O bond axis. 


35244 Reduced dimensionality quantum reactive scattering: 
H2+CN—H+HCN. Sun, Q. (Department of Chemistry, Emory Uni- 
versity, Atlanta, Georgia 30322 (USA)); Bowman, J.M. Journal of 
Chemical Physics (USA), 92(9): 5201-5210 (1 May 1990). DOE 
Contract FG05-86ER13568. 

We apply a recently developed, reduced dimensionality quantum 
theory of diatom—diatom reactive scattering [Q. Sun and J. M. 
Bowman, Int. J. Quantum Chem., Symp. 23, 115 (1989)] to the ex- 
oergic H2+CN—H+HCN reaction, for zero total angular momentum. 
A new semiempirical, three-dimensional potential surface, which is 
based in part on ab initio calculations of the saddle point properties 
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is also reported. Reaction probabilities for the ground and first ex- 
cited bending states of HCN are calculated for total energies up to 
1.0 and 1.06 eV, respectively. The results show a strong preference 
for formation of HCN (0v,1) and HCN (Ov»2), v)=0 and 1, starting 
with ground vibrational state reactants. Reaction probabilities for vi- 
brational excitation of H. or CN are also reported for both bending 
states of HCN. Vibrational excitation of H2 is found to be far more 
effective in promoting reaction than vibrational excitation of CN. 


35245 Second and third derivatives of the linear combina- 
tion of Gaussian type orbitals—local spin density energy. 
Fournier, R. (Ames Laboratory-U.S. Department of Energy, Ames, 
1A (USA)}— Department of Chemistry, lowa State University, Ames, 
lowa 50011 (USA)). Journal of Chemical Physics (USA), 92(9): 
5422-5429 (1 May 1990). DOE Contract W-7405-ENG-82. 

A practical formulation of the analytical second and third deriva- 
tives of the linear combination of Gaussian type orbitalsiocal spin 
density energy is presented. The equations obtained hold with little 
modification for density gradient corrected exchange-correlation 
functionals. The efficiency and accuracy of future computer imple- 
mentation of these equations are discussed. 


35246 Monte Carlo simulation of phase equilibria for the 
two-dimensional Lennard-Jones fluid in the Gibbs ensemble. 
Singh, R.R. (College of Chemistry, University of California, Berke- 
ley, CA (USA}— Materials and Chemical Sciences Division, 
Lawrence Berkeley Laboratory, University of California, Berkeley, 
California 94720 (USA)); Pitzer, K.S.; de Pablo, J.J.; Prausnitz, J 
Journal of Chemical Physics (USA), 92(9): 5463-5466 (1 May 
1990). DOE Contract AC03-76SF00098. 

The coexistence curve of the two-dimensional Lennard-Jones 
fluid has been obtained by Monte Carlo simulation in the Gibbs 
ensemble. The calculated vapor—liquid equilibria show that the ap- 
parent critical exponent 6. has a value near that of an infinitely 
large system, rather than the classical value, even though the cor- 
relation length is constrained by the box size. These results are 
similar to those for the three-dimensional case. 


35247 Analytic expressions for equilibrium distributions of 
isomer groups in homologous series of alkanes, alkenes, and 
alkynes at a specified partial pressure of molecular hydrogen. 
Alberty, R.A. (Department of Chemistry, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139 (USA)). Journal of 
Chemical Physics (USA), 92(9): 5467-5472 (1 May 1990). DOE 
Contract FG02-85ER13454. 

The chemical equilibrium distributions of isomer groups in a ho- 
mologous series of hydrocarbons can be calculated at a specified 
temperature, total pressure, and partial pressure of molecular 
hydrogen. If the standard Gibbs energies of formation of the suc- 
cessive isomer groups in the homologous series are given by 
A+Bn, where n is the carbon number of the isomer group and A 
and B are functions of temperature only, the equilibrium distribution 
is given by an analytic function that depends only on A for ideal 
gases. The analytic functions for the equilibrium mole fraction dis- 
tributions y, and equilibrium mass fraction distributions wp, are 
derived for the alkanes, alkenes, and alkynes. Equations for the 
mean carbon number A, standard deviation o, the carbon number 
Nimax at which Wp, is a maximum, and the mass-average carbon 
number Aim are also derived. 


35248 Calculated thermodynamic properties and phase 
transitions of solid N2 at temperatures 0<7<300 K and pres- 
sures 0<P<100 GPa. Belak, J. (Department of Physics and 
Astronomy, Johns Hopkins University, Baltimore, Maryland 21218 
(USA)); LeSar, R.; Etters, R.D. Journal of Chemical Physics (USA), 
92(9): 5430-5441 (1 May 1990). DOE Contract FG02-86ER45238. 

Thermodynamic properties of solid nitrogen are calculated over a 
variety of isotherms and isobars using a constant pressure Monte 
Carlo method with deformable, periodic boundary conditions. Vi- 
bron frequencies are calculated using a simple perturbation theory. 
In addition, pressure-volume relations, thermal expansion coeffi- 
cients, structures, and phase transition pressures and temperatures 
are determined. In particular, the nature of the orientational disor- 
der in the plastic crystal phases is examined by calculating a 
variety of orientational order parameters. 
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35249 Nonlocal integral-equation approximations. |. The ze- 
roth order (hydrostatic) approximation with applications. Zhou, 
Y. (Department of Chemistry, State University of New York at 
Stony Brook, Stony Brook, New York 11794 (USA)); Stell, G. Jour- 
nal of Chemical Physics (USA), 92(9): 5533-5543 (1 May 1990). 

A formally exact nonlocal density-functional expansion procedure 
for direct correlation functions developed earlier by Stell for a ho- 
mogeneous system, and extended by Blum and Stell, Sullivan and 
Stell, and ourselves to various inhomogeneous systems, is used 
here to derive nonlocal integral-equation approximations. Two of 
the simplest of these approximations (zeroth order), which we shall 
characterize here as the hydrostatic Percus—Yevick (HPY) 
approximation and the hydrostatic hypernetted-chain (HHNC) ap- 
proximation, respectively, are shown to be capable of accounting 
for wetting transitions on the basis of general theoretical considera- 
tions. Before turning to such transitions, we investigate in this first 
paper of a series the case of homogeneous hard-sphere fluids and 
hard spheres near a hard wall as well as the case of hard spheres 
inside a slit pore. Numerical results show that the HHNC approxi- 
mation is better than the HNC approximation for both the 
homogeneous and inhomogeneous systems considered here while 
the HPY approximation appears to overcorrect the PY approxima- 
tion. 


35250 Nonlocal  integral-equation approximations. _ Il. 
Lennard-Jones fluids. Zhou, Y. (Department of Chemistry, State 
University of New York at Stony Brook, Stony Brook, New York 
11794 (USA)); Stell, G. Journal of Chemical Physics (USA), 92(9): 
5544-5550 (1 May 1990). 

The zeroth order (hydrostatic) nonlocal integral-equation approxi- 
mation is applied here to Lennard-Jones (LJ) fluids. Systems of 
homogeneous LJ fluids are investigated, as well as LJ fluids near a 
hard wall, a model CO2 wall, and inside two model CO> walls. The 
hydrostatic hypernetted chain (HHNC) approximation is shown to 
be better than both the Percus—Yevick and the hypernetted chain 
approximations when compared with computer simulations. The 
phenomena of solid wetting by liquid, solid wetting by gas, and 
capillary condensation are predicted by the HHNC approximation. 


35251 Hydrogen desorption from the monohydride phase 
on Si(100). Sinniah, K. (Department of Chemistry, University of 
Pittsburgh, Pittsburgh, PA (USA)— Surface Science Center, Uni- 
versity of Pittsburgh, Pittsburgh, PA (USA)); Sherman, M.G.; Lewis, 
L.B.; Weinberg, W.H.; Yates, J.T. Jr.; Janda, K.C. Jourmal of 
Chemical Physics (USA), 92(9): 5700-5711 (1 May 1990). DOE 
Contract FG02-88ER13933. 

The kinetics of the thermal recombinative desorption of hydrogen 
from the monohydride phase on the Si(100) surface has been 
studied by laser-induced thermal desorption (LITD). A rate law that 
is first order in the atomic hydrogen coverage with an activation 
energy of 45 kcal/mol gives an accurate fit to the data over a tem- 
perature range of 685-790 K and a coverage range of 0.006 to 1.0 
monolayer. A new mechanism is proposed to explain these surpris- 
ing results, namely, that the rate limiting step of the reaction is the 
promotion of a hydrogen atom from a localized bonding site to a 
delocalized band state. The delocalized atom then reacts with a 
localized atom to produce molecular hydrogen which desorbs. Evi- 
dence to support these conclusions comes from isotopic mixing 
experiments. Studies of recombinative desorption from other sur- 
faces of silicon, which had been assumed to obey second-order 
kinetics, are discussed in the light of these results. 


35252 Photoemission studies of the low-temperature reac 
tion of metals and oxygen. Qiu, S.L. (Department of Physics, 
Brookhaven National Laboratory, Upton, New York 11973-5000 
(USA)); Lin, C.L.; Chen, J.; Strongin, M. Physical Review, B: Con- 
densed Matter (USA), 41(11): 7467-7473 (15 Apr 1990). DOE 
Contract AC02-76CH00016. 

X-ray photoemission and synchrotron-radiation photoemission 
were used to study the reaction of metals and molecular oxygen at 
low temperatures. Combined core-level and valence-band measure- 
ments permit the identification of various oxygen species. When Li, 
Cs, K, and La are deposited on solid oxygen, an O 1s feature near 
535 eV is observed and attributed to the superoxide species. Fea- 
tures ranging from 531.5 to 533 eV are also observed and identified 
as the peroxide species. In contrast to the case of Li and of most 





other metal oxides, for Cs or K “oxides” an O 1s feature is seen at 
528 eV and attributed to the O?- species in a metallic matrix. 
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Refer also to citation(s) 34099, 34600, 34711, 34773, 34774, 
34794, 34795, 34962, 35055, 35092, 35093, 35102, 35208 


35253 (LBL-27596) Electron microscopy and electrochem- 
istry of nickel oxide films for electrochromic devices produced 
by different techniques. Lampert, C.M.; Caron-Popowich, R’Sue. 
Lawrence Berkeley Lab., CA (USA). Sep 1989. 15p. Sponsored by 
U.S. DOE Conservation & Renewable Energy. DOE Contract 
AC03-76SF00098. (CONF-890836—25: 33. SPIE annual interna- 
tional technical symposium on optical and optoelectronic applied 
science and engineering, San Diego, CA (USA), 6-11 Aug 1989). 
Order Number DE90011596. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

In this study we report on our investigation of the microstructure 
of nickel oxide films produced by e-beam evaporation, sol-gel de- 


position and sputtering techniques. We give characteristic cyclic | 


voltammetry, current-voltage relationships, and optical transmission 
data for films made by each technique. Data is shown for elec- 
trodes, both uncycled and cycled, for 17-20 hrs. We found all 
samples have at least one phase corresponding to cubic nickel ox- 
ide (NaCl structure). Other phases, such as nickel hydroxide, may 
exist but are not immediately identifiable. The structure of the films 
ranges from fine polycrystalline to amorphous and varies over the 
surface of the sample. Films that were cycled for 17-20 hours all 
tended to have improved transmittance, as high as a 20% change. 
Overall, after cycling the films appeared to be slightly more 
crystalline. In all films, after cycling there were increases in the col- 
oration and bleaching current. Also, peak shifts were noted after 
cycling; the coloration peak tended to shift to higher and the 
bleaching peak shifted to lower potentials. The overall coloration 
efficiency for these films ranged from 26-36 cm?/C. 


35254 (N-90-16886) Electrochemical cell for obtaining oxy- 
gen from carbon dioxide atmospheres. Hooker, M.; Rast, H.E.; 
Rogers, D.K.; Borja, L.; Clark, K.; Fleming, K.; Megurren, M.; 
Oldaker, T.; Sweet, N. Clemson Univ., SC (USA). Jul 1989. 32p. 
(NASA-CR-—1 86225 ;NAS—1.26:186225). Available from NTIS, PC 
A03/MF A01. 

To support human life on the Martian surface, an electrochemical 
device will be required to obtain oxygen from the carbon dioxide 
rich atmosphere. The electrolyte employed in such a device must 
be constructed from extremely thin, dense membranes to efficiently 
acquire the oxygen necessary to support life. A forming process 
used industrially in the production of multilayer capacitors and 
electronic substrates was adapted to form the thin membranes re- 
quired. The process, known as the tape casting, involves the 
suspension consisting of solvents and binders. The suspension is 
passed under a blade, resulting in the production of ceramic mem- 
branes between 0.1 and 0.5 mm thick. Once fired, the stabilized 
zirconia membranes were assembled into the cell design by em- 
ploying a zirconium phosphate solution as the sealing agent. The 
resulting ceramic-to-ceramic seals were found to be structurally 
sound and gas-tight. Furthermore, by using a zirconia-based solu- 
tion to assemble the cell, the problem of a thermal expansion 
mismatch was alleviated. By adopting an industrial forming process 
to produce thin membranes, an electrochemical cell for obtaining 
oxygen from carbon dioxide was produced. The proposed cell de- 
sign is unique in that it does not require a complicated manifold 
system for separating the various gases present in this process, 
nor does it require a series of complex electrical connections. 
Thus, the device can reliably obtain the vital oxygen supply from 
the toxic carbon dioxide atmosphere. 
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Refer also to citation(s) 34269, 34957, 35050, 35051, 35052, 
35055, 35161, 35162, 35163, 36291 
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35255 (LA-UR-90-1885) Broadband ultrafast absorption 
spectroscopy in the hard ultraviolet: Evolution of the CF, radi- 
cal upon photodissociation of CF,Br2. Gosnell, T.R.; Taylor, 
A.J.; Lyman, J.L. Los Alamos National Lab., NM (USA). [1990]. 6p. 
Sponsored by U.S. DOE Management & Administration. DOE Con- 
tract W-7405-ENG-36. (CONF-9005210-1: Ultrafast phenomena 
‘90, Monterey, CA (USA), 14-17 May 1990). Order Number 
DE90011995. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Pump-probe experiments on the photodissociation of gas-phase 
CF2Br2 have been conducted by using 700-fs source pulses at 248 
nm for both initiating dissociation and generating a probing ultravio- 
let supecontinuum. The broadband uv absorption spectra thus 
obtained show evidence of a long-lived (~3 ps) highly anharmonic 
local mode of the CF2Br reaction intermediate. 3 refs., 2 figs. 


35256 (LBL-—28713-Abs.) Molecular beam studies of reac 
tion dynamics. Lee, Y.T. Lawrence Berkeley Lab., CA (USA). Mar 
1990. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00098. (CONF-9006187-1: 1990 combustion 
research contractors’ meeting, Granlibakken, CA (USA), 6-8 Jun 
1990). Order Number DE90011600. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The major thrust of this research project is to elucidate detailed 
dynamics of simple reactions that are theoretically important and to 
unravel the mechanism of complex chemical reactions or photo- 
chemical processes that play important roles in many macroscopic 
processes. Molecular beams of reactants are used to study individ- 
ual reactive encounters between molecules or to monitor 
photodissociation events in a collision-free environment. Most of 
the information is derived from measurement of the product frag- 
ment energy, angular, and state distributions. Recent activities are 
centered on the mechanisms of elementary chemical reactions in- 
volving oxygen atoms with unsaturated hydrocarbons, the dynamics 
of endothermic substitution reactions, the dependence of the chem- 
ical reactivity of electronically excited atoms on the alignment of 
excited orbitals, the primary photochemical processes of polyatomic 
molecules, intramolecular energy transfer of chemically activated 
and locally excited molecules, the energetics of free radicals that 
are important to combustion processes, the infrared-absorption 
spectra of carbonium ions and hydrated hydronium ions, and bond- 
selective photodissociation through electric excitation. 34 refs. 


35257 (N-90-16888) Fluorescence from photoexcitation of 
Clz at 50 to 105 mm. Ma, Guang; Ye, Chao; Suto, Masako; Lee, 
L.C. San Diego State Univ., CA (USA). 1990. 18p. (NASA-CR- 
186206;NAS—1 .26:186206). Available from NTIS, PC A03/MF A01. 

The photoabsorption and fluorescence cross sections of Cl. 
were measured in the 50 to 105 nm region. Excitation of Cl. in the 
90 to 109 nm region emits two UV bands with peaks at 258 and 
307 nm. The emission bands are attributed to the Cl2(D’ to A’) 
transition that is produced by the energy transfer from CI*(4P 5/2) 
to Clo. The Clo(+)(A to X) emission band is produced at the excita- 
tion wavelengths shorter than 89 nm. 


35258 Photochemical reactions of the binuclear platinum(Il) 
diphosphite complex Pt2(P205H2)44—. Huang, Y. (Univ. of Wash- 
ington, Seattle (USA)); Eichinger, B.E. Inorganic Chemistry (USA), 
29(3): 565-567 (7 Feb 1990). DOE Contract FG06-84ER45123. 

It has been reported that during photochemical reactions plat- 
inum(Il) diphosphite complex Pt(P20sH2)4*- (Pt2) has a long 
lifetime species *Pt2* that makes it feasible to carry out chemical 
reactions with this triplet excited state. In order to explore the reac- 
tions of *Pt.* with bonds other than the C-H for their potential 
applications, the photochemical reactions of Pt, disubstituted 
R'R?SiH. have been preliminary these experiments provide further 
support for the previously reported hydrogen atom transfer of 
3Ptp*. 16 refs., 3 figs. 


35259 Photochemical reactivity of the cluster Mo,Cl,,4?-: 
Photosubstitution and photoredox processes. Kraut, B. (Univ. 
of Notre Dame, IN (USA)); Ferraudi, G. Inorganic Chemistry (USA), 
28(26): 4578-4583 (27 Dec 1989). 

Photoreversible ligand substitution and ligand oxidation reactions 
have been observed in uv photolyses of MogCl,42— in acetonitrile. 
The photosubstitution of the ligand detected in A,x<4 > 300 nm 
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takes place in competition with population of the low-lying states 
associated with MogCl,4?- phosphorescence and leads to the for- 
mation of intermediates that can be scavenged by excess cluster, 
Br-, or I~. The photoredox reaction, investigated by continuous 
and flash photolyses, has been detected for irradiation at wave- 
lengths of the high energy charge transfer bands, Agxcit < 300 nm. 
Similar oxidations of the ligand have been observed in experiments 
where the large concentration of low-lying excited states induces 
excited state disproportionation and excited-state photolysis, re- 
spectively. The mechanism of ligand photosubstitution is discussed 
in terms of the photophysical and photochemical properties of 
Mo¢Cl,42~ in irradiations with low and high intensities. 23 refs., 9 


figs. 


4006 Radiation Chemistry 


Refer also to citation(s) 34181 


35260 (AECL-9557) Mechanistic aspects of polymer chem- 
istry for radiation curing. Dickson, Lawrence W. Atomic Energy 
of Canada Ltd., Pinawa, MB (Canada). Whiteshell Nuclear Re- 
search Establishment. 1988. 32p. Order Number DE90629618. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

The chemistry of polymer production has been reviewed for the 
purpose of identifying suitable uses for high-energy electron accel- 
erators in the plastics industry. High-energy radiation produces free 
radicals, electrons and ions in irradiated materials. These species 
initiate polymerization and cross-linking reactions in a manner anal- 
ogous to that of chemical agents. The chemical mechanisms ~ 
radiation-induced polymerization, co-polymerization and cross- 
linking are compared with those of chemical and thermal initiation. 
Radiation polymerization can be a very fast process, but the 
polymerization reactions are quite exothermic, and temperature in- 
creases of up to 400 degrees Celcius may result if insufficient 
cooling is provided. Several approaches to reducing the tempera- 
ture increase during radiation curing are presented. Chemical 
kinetic simulations of the radiation-induced cationic polymerization 
of styrene have shown that the effect of water inhibition on the rate 
of polymerization may be eliminated at the high dose rates avail- 
able from high power accelerators. 25 refs. 


35261 (AECL-9561) Radiation processes for the control of 
NO,x/SO2 emissions: A brief review. Dickson, L.W.; Singh, A. 
Atomic Energy of Canada Ltd., Pinawa, MB (Canada). Whiteshell 
Nuclear Research Establishment. 1988. 22p. Order Number 
DE90629619. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

This report provides a brief review of the use of radiation for the 
treatment of flue gases and identifies areas for additional research. 
Two different radiation-based processes have been developed for 
the removal of nitrogen oxides and sulphur dioxide from the flue 
gases of coal-fired boilers. In the technique developed by the 
Ebara Corporation and Japan Atomic Energy Research Institute, 
ammonia is injected prior to the irradiation step to enhance the 
process efficiency and to yield a solid ammonium sulphate - am- 
monium nitrate product that may be used as a fertilizer. The 
process developed by the Research-Cottrell Corporation uses 
electron-beam irradiation downstream of a lime spray dryer to re- 
move nitrogen oxides and to enhance the sulphur dioxide removal 
efficiency. Both of these processes require large quantities of 
electron-beam power and are currently expected to be more ex- 
pensive than other available sulphur dioxide emission control 
technologies. Present emission control regulations in North America 
do not require the high degree of nitrogen oxide removal provided 
by the radiation-based processes. Research into the radiolytic 
oxidation of nitrogen oxides and sulphur dioxide, the radiolytic oxi- 
dation of NO,/SOz on solid sorbents, and the radiolytic oxidation of 
NO,/SOz in electric fields may lead to the development of more 
economical radiation treatment processes for flue gases. 44 refs. 


35262 (IAE-2047/E-6/R/B) Theoretical estimation of a neu- 
tron radiation influence on chemical composition changes in 
PAR-1 alloy. Szulc, L. Institute of Atomic Energy, Otwock-Swierk 
(Poland). 1987. 11p. (In Polish). Order Number DE90629620. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 
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The mathematical estimation test of the chemical composition 
changes of neutron-irradiated PAR-1 alloy, applied as construction 
material to research reactors EWA and MARIA, contained 0,98 
wt% Si, 0,84 wt% Mg and 98,15 wt% Al, was performed. An algo- 
rithm for computer was given. The calculations showed that after 
irradiation to the fluences of 1,4 x 102n/cm?/E<0,5 MeV/and 2,1 x 
102'n/cm?/E>0,5 MeV/the increase of Si content is 0,36 wt%, the 
increase of Mg content is practically negligible. The increase of 
about 0,5 ppm of P is also noticed. 11 refs., 5 tabs (author). 


4007 Radiochemistry and Nuclear Chemistry 
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35263 (AERE-R-13467) Studies of the solubility of tech- 
netium under a range of redox conditions. Guppy, R.M.; 
Atkinson, A.; Valentine, T.M. UKAEA Harwell Lab. (UK). Materials 
Development Div. Jan 1989. 3ip. (DOE-RW-89.102). Available 
from H.M. Stationery Office, London, price Pound 10.00. 

The solubility of multivalent radionuclides in the near field of a 
radioactive waste repository will be dependent upon local redox 
conditions. The objective of this work was to determine the solubil- 
ity of technetium, considered representative of redox sensitive 
radionuclides, as a function of oxidation potential, Eh. Two experi- 
mental methods for controlling the oxidation potential in calcium 
hydroxide solution (which simulated water conditioned by cement) 
containing technetium have been evaluated. An electro-chemical 
method using a TcO2.2H2O-coated electrode and chemical 
techniques using redox couples have been investigated. The tech- 
netium concentration in aqueous solution has been measured for a 
range of potentials and the solubility of TcO2.2H2O (Te(IV)) has 
been determined to be 5(*5/_3) x 10—® mole/litre at pH = 12.5. 
However, the experiments have shown that redox equilibrium is not 
established, on the laboratory timescale, between technetium and 
the redox controls investigated here. Therefore, Eh may not be a 
reliable parameter for predicting the valence state of some radionu- 
clides. (author). 


35264 (CONF-9005205-1) Cf-252: Properties, production, 
source fabrication, and procurement. Knauer, J.B.; Alexander, 
C.W.; Bigelow, J.E. Oak Ridge National Lab., TN (USA). [1990]. 
29p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC05-840R21400. From international workshop on Californium- 
252 neutron; Lexington, KY (USA); 25-27 May 1990. Order 
Number DE90011639. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Californium-252 is currently produced in the High Flux Isotope 
Reactor (HFIR) and processed in the Radiochemical Engineering 
Development Center (REDC) at the Oak Ridge National Labora- 
tory. Medical sources are fabricated at the Savannah River Site 
and all other sources are fabricated at the REDC. The production 
of ®52Cf. properties, neutron source fabrication, and source pro- 
curement are described. 15 refs., 10 figs., 6 tabs. 


35265  (DOE/ER/13231-70) High energy halogen atom reac- 
tions activated by nuclear transformations: Final report, May 
15, 1966—May 14, 1990. Rack, E.P. Nebraska Univ., Lincoln, NE 
(USA). Dept. of Chemistry. May 1990. 17p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-84ER13231. Order 
Number DE90012460. Available from NTIS, PC AO3/MF A0O1; 
OSTI; INIS; GPO Dep. 

This program, which has been supported for twenty-four years 
by the Us Atomic Energy Commission and its successor agencies, 
has produced significant advances in the understanding of the 
mechanisms of chemical activation by nuclear processes; the stere- 
ochemistry of radioactivity for solution of specific problems. This 
program was contributed to the training of approximately seventy 
scientists at various levels. This final report includes a review of the 
areas of research and chronological tabulation of the publications. 


35266 (NAC-AR-88-01, pp. 155-157) The Pretoria cyclotron 
facility: Production of radioisotopes. National Accelerator Cen- 
tre, Faure (South Africa). 1988. In Annual report June 1988. Order 
Number DE90630179. Available from NTIS (US Sales Only), PC 
A13/MF A01; OSTI; INIS. 





Because of the imminent closure of the Pretoria cyclotron, efforts 
were joined with the Faure group in preparing for the continuation 
of the radioisotope production programme at the new facility. The 
completion of a new separation method for 2@Na from Mg targets 
and work done on ®'Rb/*'™Kr generators for perfusion studies are 
reported. Studies were initiated to develop a kit for the labelling of 
monocional antibodies and other proteins with '''In. The possiblil- 
ity of filling pre-sealed vials with radiopharmaceuticals was 
investigated. 4 refs., 1 tab. 


35267 (UCRL-CR-103585) Establishment of a nuclear 
chemistry course: Final report. Evans, R.A. (Alabama A and M 
Univ., Normal, AL (USA). Dept. of Physics). Lawrence Livermore 
National Lab., CA (USA); Alabama A and M Univ., Normal, AL 
(USA). Dept. of Physics. 17 Apr 1990. 6p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90011015. Available from NTIS, PC A02/MF A01 - OSTI. 

The objectives of this paper are to renovate a laboratory to ac- 
commodate the requirements for offering a course in nuclear and 
radiochemistry on the AAMU campus. 1 fig. 


35268 Cleaning technology research. Allen, R.P. (Battelle- 
Northwest (US)). pp. 350 of 1989 proceedings of the Institute of 
Environmental Sciences 35th annual technical meeting, building to- 
morrow’s environment. Institute of Environmental Sciences, Mt. 
Prospect, IL (USA) (1989). (CONF-890592-: 35. annual technical 
meeting of the Institute of Environmental Sciences: building tomor- 
row’s environment, Anaheim, CA (USA), 1-5 May 1989). 

This paper reports on a series of projects to develop new and 
improved decontamination techniques to remove plutonium and 
other radioactive contaminants from metal surfaces. As part of this 
effort, a variety of chemical, electrochemical and mechanical sur- 
face cleaning processes were evaluated including ultrasonics, high 
and ultra-high pressure water, abrasive cleaning, dry-ice and 
water-ice blasting, electrocleaning, immersion and in situ elec- 
tropolishing, alternating electrolysis, acid cleaning, solvent cleaning, 
vibratory finishing, mechanical techniques, steam/hot water clean- 
ing, foams/gels/pastes, strippable coatings, molten salt techniques, 
and thermal erosion. 


35269 Electron transfer in organouranium and transuranium 
systems. Eisenberg, D.C. (Lawrence Berkeley Lab., CA (USA)); 
Streitwieser, A.; Kot, W.K. Inorganic Chemistry (USA), 29(1): 10- 
14 (10 Jan 1990). DOE Contract AC03-76SF00098. 

The preparation of a reduced uranocene derivative, potassium 
bis([8Jannulenediyl)uranate(Ill), K*[(CgHg)2U]—, and the 1,1’- 
dimethyl compound is described. 1,1’-Di-tert-butyineptunocene(IV) 
and -plutonocene(iV) and the potassium salts of the corresponding 
reduced compounds have been prepared. The 'H NMR spectrum of 
the plutonocene shows temperature-independent paramagnetism; 
the other compounds show normal temperature-dependent param- 
agnetism. Mixtures of each of the bis([8]-annulenediyl)actinide(IV) 
compounds with the corresponding actinate(Ill) derivatives show 
rapid electron exchange on the NMR time scale. 17 refs., 6 figs. 


35270 Uranium(IV) hydrolysis constants and solubility prod- 
uct of UO. x xH2O(am). Rai, D. (Pacific Northwest Labs., 
Richland, WA (USA)); Felmy, A.R.; Ryan, J.L. Inorganic Chemistry 
(USA), 29(2): 260-264 (24 Jan 1990). DOE Contract ACO6- 
76RL01 830. 

The solubility of UO2 x xH2O was examined in dilute solutions 
at room temperature in the pH range from 2 to 12. Iron powder 
and Eu** were used to effectively eliminate O2 and to maintain the 
possibility of oxidation of U(IV) to U(VI) during the experiments. 
The UOz x xH2O0 was found to be amorphous to x-rays, and its 
solubility, especially at pH values > 4, was found to be 3-4 orders 
of magnitude lower than previously reported. Values of log K at 
zero ionic strength for the solubility reaction UO2 x xH2O(am) + 
3H* = UOH* + (x+1)Ho, and recalculation of values of the first 
hydrolysis constant from spectrophotometric data reported in the 
literature were consistent with both the reliable solubility and spec- 
trophotometric data and the thermodynamic properties of other 
actinides. 23 refs., 4 figs., 2 tabs. 
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Refer also to citation(s) 33966, 34026, 34078, 34525, 34818, 
34823, 34826, 34828, 34833, 35197, 35235, 35256, 35326, 35663 


35271 (AD-A-217789/7/XAB) Modification and improvement 
of software for modeling multidimensional reacting fuel flows. 
Final report, 1 November 1986-31 January 1989. Keyes, D.E.; 
Philbin, D.J.; Smooke, M.D. Scientific Computing Associates, Inc., 
New Haven, CT (USA). Jul 1989. 97p. (SCA~—142). Available from 
NTIS, PC AO5/MF A0O1. 

The flame type of most practical combustion devices is the diffu- 
sion flame. These flames are important in the interaction of heat 
and mass transfer with chemical reactions in ramjets, jet turbines 
and commercial burners. Three-dimensional models that couple the 
effects of fluid flow with detailed chemical reaction are as yet com- 
putationally infeasible. We focus our attention on axisymmetric 
laminar and turbulent diffusion flames in which a cylindrical fuel 
stream is surrounded by a coflowing oxidizer jet. In this configura- 
tion we can study the interaction of fluid flow with chemical 
reactions while obtaining a computationally feasible problem. The 
work centers on the development and application of accurate and 
efficient computational methods for the solution of the two- 
dimensional nonlinear boundary value problems describing the 
reacting systems. In particular, our goals involve the generalization 
of our one-dimensional fluid-chemistry model to two dimensions. 
We also focus on the use of two-dimensional flame sheet models 
as starting estimates for the nonlinear equation solver. Both con- 
fined and free methane-air flames have been studied. The results 
of the research are applicable to problems in (1) turbulent reacting 
flows, (2) engine efficiency, (3) commercial power generation units 
and (4) pollutant formation. 


35272 (AD-A-217796/2/XAB) Aerodynamic and kinetic pro- 
cesses in flames. Final report, 1 March 1985-28 February 1989. 
Tishkoff, J.; Law, C.K. California Univ., Davis, CA (USA). 15 Sep 
1989. 74p. Available from NTIS, PC AO4/MF A01. 

An extensive experimental, numerical and analytical study of the 
dynamics and chemicai kinetics of flames was conducted. Specific 
phenomena investigated included an asymptotic simulation of hy- 
drocarbon oxidation kinetics, an analysis of nonadiabatic flame 
propagation in dissociation equilibrium, a 3-step modeling of diffu- 
sion flames, detailed experimental and numerical determination of 
the laminar flame speeds of methane/air mixtures, experimental 
and analytical quantification of the propagation, extinction and in- 
teraction of laminar flames, experimental quantification of the 
structure and propagation of turbulent premixed flames in stagna- 
tion flow, and the influence of dilution, inert addition, preferential 
diffusion, and aerodynamic straining on soot formation in diffusion 
flames. A total of fourteen journal publications resulted from the 
present program. 


35273 (AD-A-218106/3/XAB) Extinction and structure of 
counterflow premixed flames. Master’s thesis. Crump, J.K. Air 
Force Inst. of Tech., Wright-Patterson AFB, OH (USA). 1989. 61p. 
(AFIT/CI/CIA-89-026). Available from NTIS, PC A04/MF A01. 

A theoretical and experimental investigation of the extinction of a 
counterflow premixed flame was performed using methane as the 
fuel. The extinction limits were measured for a premixed flame sta- 
bilized between a premixed, fuel lean stream of methane, air and 
nitrogen and a stream of hot combustion product. The composition 
of the reactant mixture as a function of the strain rate was mea- 
sured at extinction over a wide range of conditions. The results are 
interpreted using previously developed theories to derive overall 
chemical kinetic rate parameters. Temperature and composition 
profiles were obtained for several premixed flames near extinction. 


35274 
pling: 


(AD-A-218386/1/XAB) Asynchronous optical sam- 
A new combustion diagnostic for potential use in 
turbulent, high-pressure flames. Kneislez, R.J.; Lytle, F.E.; 
Fiechtner, G.J.; Jiang, Y.; King, G.B. Purdue Univ., Lafayette, IN 
(USA). 1 Mar 1989. 4p. Available from NTIS, PC A01/MF A01. 

Pub. in Optics Letters, Vol. 14, No. 5, 260-262(1 Mar 1989). 

Asynchronous optical sampling (ASOPS) is a pump-probe 
method that has strong potential for use in turbulent, high-pressure 
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flames. We show that rapid measurement of species number den- 
sity can be achieved by maintaining a constant beat frequency 
between the model-locking frequencies of the pump and probe 
lasers. We also describe the instrumental timing parameters for 
ASOPS and consider the optimization of these parameters. Mea- 
surement of the nanosecond decay for electronically excited 
sodium in an atmospheric flame -demonstrates the viability of the 
ASOPS technique in highly quenched flame environments. 


35275 (AD-A-218551/0/XAB) Laminar flame speeds of 
methane-air mixtures under reduced and elevated pressures. 
Joumal paper, 1985-1988. Egolfopoulos, F.N.; Cho, P.; Law, C.K. 
Princeton Univ., NJ (USA). 1989. 18p. Available from NTIS, PC 
A03/MF A01. 

Pub. in Combustion and Flame, Vol. 76, 375-391(1989). 

Using the counterflow methodology, the laminar flame speeds of 
methane-air mixtures have been accurately determined over the 
pressure range of 0.25-3 atm and over extensive lean-to-rich con- 
centration ranges. These flame speeds are then compared with the 
numerically calculated values obtained by using various published 
kinetic schemes of either the C1 mechanism or the full C2 mecha- 
nism. Two such schemes show very close agreement with the 
experimental data. However, available information cannot further 
differentiate the relative superiority between them for flame speed 
calculations, especially the importance of C2 reactions for moder- 
ately rich situations. Two reduced mechanisms are also deduced 
through sensitivity analysis and are expected to be useful for flame 
speed calculations and approximate flame structure studies. 


35276 (CICS-CE02995) The Combustion Institute, Cana- 
dian Section, 1989 Spring technical meeting. Combustion Inst. 
(Canada). Canadian Section. [1990]. 157p. (CONF-8905326-: 
1989 Combustion Institute Canadian Section spring technical meet- 
ing, Toronto (Canada), 31 May - 2 jun 1989; CE—02995). Available 
from Combustion Institute, Canadian Section, Dept. of Mechanical 
Engineering, Royal Military College, Kingston, ON, CAN K7K 5L0. 
Prices: PRICES UPON REQUEST. 

This meeting was called to discuss theoretical and technical 
aspects of combustion. Coverage is provided for ignitability, com- 
bustion in internal combustion engines, combustors and furnaces, 
fluidized bed combustion, and the combustion of solid and liquid 
aerosols. Papers related to safety and air pollution are also in- 
cluded. Separate abstracts have been provided for 23 papers. 


35277 (CICS—CE02995, pp. 73-76) Evolution of burning ve- 
locities with growing flames. Checkel, M.D. (Univ. of Alberta, 
Edmonton, AB (Canada)). Combustion Inst. (Canada). Canadian 
Section. [1990]. (CONF-8905326-: 1989 Combustion Institute 
Canadian Section spring technical meeting, Toronto (Canada), 31 
May - 2 jun 1989; CE-02995). In The Combustion Institute, Cana- 
dian Section, 1989 Spring technical meeting. Available from 
Combustion Institute, Canadian Section, Dept. of Mechanical Engi- 
neering, Royal Military College, Kingston, ON, CAN K7K 5LO0. 
Prices: PRICES UPON REQUEST. 

The rate of flame growth following ignition spark is critically im- 
portant to internal combustion engines and to explosion hazard 
analysis. To provide a basis for tubulent flame growth modelling, a 
series of experiments has been conducted on propane/air mixtures 
in a turbulent combustion bomb which uses a single pass of a per- 
forated plate across a cubical combustion chamber to generate 
turbulence; spark ignition at the centre of the bomb after plate 
passage provides an opportunity to observe flames growing in rea- 
sonably spherical geometry, free of significant cold wall effects. 
The total explosion durations in the bomb are compared for a 
range of equivalence ratio and initial turbulence intensities. A sim- 
ple model for turbulence intensity and turbulence scales prior to 
combustion has been developed to help explain the results. The 
relative enhancement of turbulence intensity at the flame front due 
to expansion is shown, both for a stoichiametric mixture and a very 
lean mixture, as a function of flame radius; the turbulence intensity 
enhancements and natural turbulence decays are also shown as a 
function of time, rather than flame radius. To evaluate flame growth 
from experimental pressure and photographic data, a multi-zone, 
adiabatic, chemical equilibrium model has been used; the photo- 
graphic and ion-probe measurments of flame size and the 
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pressure-predicted burnt volume agree well with the model. The re- 
sults on burning velocity are discussed as a function of the 
equivalence ratio of the mixture. 3 refs., 6 figs. 


35278 (CICS—CE02995, pp. 49-51) Influence of the air deliv- 
ery mode on the oil flame temperature. Petela, R. (Calgary 
Univ., Calgary, AB (Canada)); Petela, G. Combustion inst. 
(Canada). Canadian Section. [1990]. (CONF-8905326-: 1982 
Combustion Institute Canadian Section spring technical meeting, 
Toronto (Canada), 31 May - 2 jun 1989; CE-02995). In The Com- 
bustion Institute, Canadian Section, 1989 Spring technical meeting. 
Available from Combustion Institute, Canadian Section, Dept. of 
Mechanical Engineering, Royal Military College, Kingston, ON, 
CAN K7K 5L0. Prices: PRICES UPON REQUEST. 

The distribution of air through the air delivery ports affects the 
temperature distribution along a flame and its ability to exchange 
heat. A simplified mathematical model of an oil flame is formulated, 
considering a one-dimensional stationary laminar flow of air and a 
mono-dispersed spray in an open tube, the combustion air being 
supplied in such a way that, at any location, the local value of the 
excess air ratio is not smaller than unity. The calculation of the 
temperature distribution is based on the energy conservation for 
the gaseous part of any flame element. The flame temperature dis- 
tribution is discussed for the case of 1 to 4 air ports and for the 
case of a uniform air delivery. It was found that the lower the flame 
tip temperature is, the better cooled is the flame. The minimum 
value of the flame tip temperature is achieved when the combus- 
tion air is delivered in the optimum mode as to rates and locations; 
the heat transfer from the flame can, thus, be increased by up to 
10%. The effect of other parameters of the problem, such as ex- 
cess air ratio, air temperature and wall temperature, can also be 
evaluated by this model. 10 refs., 4 figs. 


35279 (CICS—CE02995, pp. 45-48) Soot radiation in laminar 
diffusion flames. Guelder, O.L. (National Research Council of 
Canada, Ottawa, ON (Canada)). Combustion Inst. (Canada). Cana- 
dian Section. [1990]. (CONF-8905326—: 1989 Combustion Institute 
Canadian Section spring technical meeting, Toronto (Canada), 31 
May - 2 jun 1989; CE—02995). In The Combustion Institute, Cana- 
dian Section, 1989 Spring technical meeting. Available from 
Combustion Institute, Canadian Section, Dept. of Mechanical Engi- 
neering, Royal Military College, Kingston, ON, CAN K7K 5LO0. 
Prices: PRICES UPON REQUEST. 

The laminar flames provide the most fundamental knowledge 
about the conditions under which soot is produced. A semi- 
empirical laminar diffusion flame model has been developed based 
on the heat balance of a diffusion flame burning at its smoke point. 
The aim of this modelling approach was to strengthen the correla- 
tion developed for the influence of fuel structure and flame 
temperature on soot formation. This correlation was a result of a 
systematic study of soot formation along the centerlines of axisym- 
metric laminar diffusion flames of a large number of liquid 
hydrocarbons, hydrocarbon blends, and transportation fuels. The 
new model introduces two important modifications to previous 
models. One of them is the consideration of the temperature differ- 
ences among different fuels which were shown to be important to 
soot formation, and the second modification is the incorporation of 
the differences in molecular diffusivities for different fuels into the 
model. The model agrees well with published data on soot forma- 
tion. 


35280 (DOE/AL/43058-T1) Investigation of particulate for- 
mation during diesel spray combustion: Technical progress 
quarterly report, December 1, 1989—-February 28, 1990. 
Boedeker, L.R. United Technologies Research Center, East Hart- 
ford, CT (USA). [1990]. 4p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract AC04-87AL43058. Order 
Number DE90008282. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

The objective of the contract is to conduct an experimental and 
analytical research program to investigate strategies for using co- 
herent anti-Stokes Raman scattering (CARS) laser diagnostic 
techniques for detecting the degree of fuel pyrolysis and determin- 
ing fuel-air ratio. Smoke and NO, production rates depend in a 
complex way on the local temperature, the evaporation of the 
diesel spray, the local fuel-air ratio, and the pyrolysis history of the 





fuel. Furthering the ability of CARS to provide more of this informa- 
tion may give engine designers more insight into the combustion 
process and allow them to create engines which produce fewer 
particulates or lower amounts of NO,. Controlling the production 
rates is preferable to processing emissions. If they cannot both be 
suppressed simultaneously adjusting the tradeoff between produc- 
ing particulates or NO, may be helpful if an exhaust processing 
method is available for one of them. 


35281 (IS-T-1414) Fundamental studies of the extraction 
process in inductively coupled plasma mass spectrometry. 
Lim, Heoungbin. Ames Lab., IA (USA). Jan 1990. 154p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-7405-ENG-82. 
Order Number DE90011733. Available from NTIS, PC AO8/MF A01 
- OSTI; GPO Dep. 

A reduced pressure jet extracted from an inductively coupled 
plasma (ICP) was studied for information about conditions during 
the extraction process in inductively plasma mass spectrometry 
(ICP-MS). The background spectrum and intensity ratio of ion lines 
to atom lines were similar to those from the ICP, except the lines 
from the jet were much weaker. Gas kinetic temperature in the 
Mach disk region of the extracted plasma were of the order of 
2200 K. Fluorescence studies indicated there was little neutral 
sodium inside the zone of silence of the free jet, which showed 
that little ion-electron recombination occurred during the initial ex- 
traction and supersonic expansion. 57 refs. 


35282 (N-90-17894, pp. 220) Combustion process science 
and technology. Hale, R.R. Jet Propulsion Lab., Pasadena, CA 
(USA). Jun 1989. (NASA-CR-181289;NAS—1 .26:181289;JPL- 
PUBL-89-16;MCPF-695-009;CONF-890168—: 2. NASA workshop 
on non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AO3. 

Abstract Only. 

An important and substantial area of technical work in which 
noncontact temperature measurement (NCTM) is desired is that in- 
volving combustion process research. In the planning for this 
workshop, it was hoped that W. Serignano would provide a briefing 
regarding the experimental requirements for thermal measurements 
to support such research. The particular features of thermal mea- 
surement requirements included those describing the timeline for 
combustion experiments, the requirements for thermal control and 
diagnostics of temperature and other related thermal measure- 
ments and the criticality to the involved science to parametric 
features of measurement capability including precision, repeatabil- 
ity, stability, and resolution. In addition, it was hoped that 
definitions could be provided which characterize the needs for con- 
current imaging as it relates to science observations during the 
conduct of experimentation. 


35283 (VTT-TUTK-641) Flash pyrolysis of peat, wood, 
bark, and lignin: Part 3. Results of flash pyrolysis experiments 
with peat and pine bark. Arpiainen, V. (Valtion teknillinen 
tutkimuskeskus, Espoo (Finland). Polttoainejalostustekniikan labo- 
ratorio); Lappi, M.; Nissilae, M. Valtion Teknillinen Tutkimuskeskus, 
Espoo (Finland). Aug 1989. 94p. (in Finnish). Order Number 
DE90796175. Available from NTIS (US Sales Only), PC A05/MF 
A01. 

The aim of experimental research on the flash pyrolysis of peat 
and pine bark was to study the formation and decomposition of or- 
ganic liquid products over a wide temperature range and to study 
the quality of these products. The tests were carried out on a 
bench-scale fluid-bed reactor over a temperature range of 400-800 
deg C, using a relatively short residence time (0.5s) to keep sec- 
ondary reactions at a minimum. In all tests the yields of the major 
product groups (char, gases, organic liquid products and pyrolytic 
water) were determined. The total yield of recovered pyrolysis 
products was more than 90% of the dry matter of the raw material. 
The quality of the liquid products formed in the flash pyrolysis of 
peat was investigated in further detail by GC-MS, IR and GPC 
techniques. The highest yield of organic liquid products was ob- 
tained at 500 deg C. The maximum yield of organic liquid products 
obtained from pine bark was about 50 wt-% and that obtained from 
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peat about 40 wt-%. The liquid products contained, at low tempera- 
tures, significant amounts of high-molecular-weight substances. By 
600 deg C the yield of organic liquid products had clearly de- 
creased and that of gases, typically formed in cracking reactions 
(CO, CHs, CoH, and Hz) had increased. At the highest tempera- 
ture (800 deg C) the proportion of product gases was nearly 60% 
of peat dry matter and nearly 50% of bark dry matter. The corre- 
sponding yields of organic liquid products ranged from 15 to 20 
wt-%. The liquid product still contained high-molecular-weight com- 
pounds, although, overall, it was of lower molecular weight and its 
chemical composition was different from that of the low- 
temperature tar. The results can be utilized in the development of . 
pyrolysis conversion processes as well as in basis research on 
gasification and combustion at high heating rates. 


35284 Identification of chemi-ions formed by reactions of 
deuterated fuels in the reflected shock zone. Kern, R.D. (Univ. 
of New Orleans, LA (USA)); Singh, H.J.; Xie, K. Journal of Physical 
Chemistry (USA), 94(8): 3333-3335 (19 Apr 1990). 

Dilute mixtures of various fuels with and without oxygen were 
analyzed dynamically from the reflected shock zone by time-of- 
flight mass spectrometry to test for the presence of chemi-ions. 
The identity of the major chemi-ion species and the amounts pro- 
duced depended upon the fuel/O2 ratio, temperature, observation 
time, and the cleanliness of the shock tube-mass spectrometer 
system. Chemi-ions were readily observed in oxidative mixtures of 
acetylene, ethylene, benzene, and acetaldehyde. Deuterated com- 
pounds of these fuels were employed to demonstrate the absence 
of chemi-ions in oxygen-free mixtures. It follows that the radical- 
molecule mechanism for soot formation is dominant in pyrolytic 
reaction systems. 


35285 Porous silicon oxynitrides formed by ammonia heat 
treatment. Tsao, S.S. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185 (USA)); Guilinger, T.R.; Kelly, M.J.; Stein, H.J.; 
Barbour, J.C.; Knapp, J.A. Journal of Applied Physics (USA), 
67(8): 3842-3847 (15 Apr 1990). DOE Contract AC04-76DP00789. 

Porous silicon and its oxide can be converted into porous silicon 
oxynitrides by ammonia heat treatment. For example, ammonia 
treatment at 1000 °C for 1 h following 850 °C, 30-min steam oxi- 
dation of porous silicon can result in up to 40 at. % nitrogen in the 
porous oxynitrides. These porous silicon oxynitrides are composi- 
tionally more uniform than ammonia-nitrided thermal oxides which 
exhibit nitrogen buildup at the oxide layer interfaces. However, the 
order of the oxidation and nitridation treatment matters: nitrided ox- 
idized porous silicon exhibits higher electrical breakdown strength 
than nitrided porous silicon or oxidized nitrided porous silicon. 


35286 Real-time alkali monitoring system. Goff, D.R.; Ro- 
manosky, R.R.; Hensel, P. To U.S. Dept. of Energy, Washington, 
DC. USA Patent 4896965/A/. 30 Jan 1990. Filed date 14 Sep 
1988. USA Patent Application 7-244,759. Int. Cl. GOIN 21/72. 14p. 

This patent describes a fiber optics based optical emission line 
monitoring system in which selected spectral emission lines, such 
as the sodium emission line, may be detected in the presence of 
interfering background radiation. A combustion flame is fed by a 
diverted portion of a process stream and the common end of a bi- 
furcated or quadfurcated fiber optic light guide is adapted to collect 
light from the flame. The light is guided through the branches of 
the fiber optic cable to bandpass filters, one of which is adapted to 
each of the branches of the fiber optic light guide. The bandpass 
filters are centered at wavelengths corresponding to the emission 
lines to be detected and two separate filters are required for each 
species being detected. The first filter has a bandwidth of about 3 
nms and the second filter has a bandwidth of bout 10 nms. Light 
detectors are located to view the light passing through the band- 
pass filters and amplifiers are connected to receive signals from 
the light detectors. The amplifier corresponding to the bandpass fil- 
ter having the narrower bandwidth is present to scale the signal by 
a factor equal to the ratio of the wide and narrow bandwidths of 
the bandpass filters. 
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Refer also to citation(s) 34013, 34109, 34111, 34209, 34304, 
34306, 34336, 34343, 34439, 34440, 34776, 34777, 34798, 34895, 
35348, 35350, 35666 


35287 (AD-A-218172/5/XAB) New facility design and work 
method for the quantitative fit testing laboratory. Master's the- 
sis. Ward, G.F. Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). May 1989. 124p. (AFIT/CV/CIA-89-059). Available from 
NTIS, PC AO6/MF A01. 

The United States Air Force School of Aerospace Medicine (US- 
AFSAM) tests the quantitative fit of masks which are worn by 
military personnel during nuclear, biological, and chemical warfare. 
Subjects are placed in a Dynatech-Frontier Fit Testing Chamber, 
salt air is fed into the chamber, and samples of air are drawn from 
the mask and the chamber. The ratio of salt air outside the mask 
to salt air inside the mask is called the quantitative fit factor. A 
motion-time study was conducted to evaluate the efficiency of the 
layout and work method presently used in the laboratory. A link 
analysis was done to determine equipment priorities, and the link 
data and design guidelines were used to develop three proposed 
laboratory designs. The proposals were evaluated by projecting the 
time and motion efficiency, and the energy expended working in 
each design. Also evaluated were the lengths of the equipment 
links for each proposal, and each proposal’s adherence to design 
guidelines. A mock-up was built of the best design proposal, and a 
second motion-time study was run. Results showed that with the 
new laboratory and work procedures, the USAFSAM analyst could 
test 116 more subjects per year than are currently tested. Finally, 
the results of a questionnaire given to the analyst indicated that 
user acceptance of the work area improved with the new design. 


35288 (AD-A-218785/4/XAB) Computer-controlled 
cryogenic-temperature controller. Final report, September 
1982-January 1984. Perrin, R.E. Air Force Wright Research and 
Development Center, Wright-Patterson AFB, OH (USA). 10 Jan 
1990. 29p. (WRDC-TR-89-4140). Available from NTIS, PC A03/MF 
A01. 

In laboratories which do materials characterization it is necessary 
to have a temperature controller which can be computer controlled, 
is accurate to within .1-.2K, can control temperature from 15-350K 
with a drift of no more than .1, and is relatively unaffected by the 
presence of a magnetic field on the sample container. The subject 
controller uses two thermometers to meet these requirements. One 
is a commercially available calibrated silicon diode manufactured 
expressly for this type of application. The second thermometer is 
used for control. Once the sample has reached the setpoint ac- 
cording to the calibrated thermometer the control thermometer’s 
value is sampled and used as the new setpoint. Since the control 
thermometer should be insensitive to a mag field the sample will 
remain at the desired temperature when the magnetic field is ap- 
plied. Cryogenic, Computer control, Magnetic field, Cryogenics, 
Cryogenic storage devices. 


35289 (CESI-88-13) Characterization and qualification of 
electric drives: Normative problems. Bianco, L.; Buccianti, R.; 
De Carli, A.; Tontini, G. Centro Elettrotecnico Sperimentale Italiano 
(CESI), Milan (Italy). May 1989. 22p. (in Italian). (CONF-8805374— 
1: Italian Electrotechnical Association workshop on electrical 
drives: developements, trends and new applications, Milan (italy), 
19 May 1988). Order Number DE90795468. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

Paper presented at the Italian Electrotechnical Association 
workshop on electrical drives: Developments, trends and new ap- 
plications (Milan, 19 May 1988). 

In this paper, the main characteristics of variable speed electrical 
drives are described. Particular regard is given to new develop- 
ments and innovative technological trends in the design of AC 
motors. Current and planned national (Italian) and international 
standards governing the characterization and qualification of elec- 
tric motors are also reviewed. 
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35290 (CONF-900608-20) A fully omnidirectional wheeled 
assembly for robotic vehicles. Killough, S.M.; Pin, F.G. Oak 
Ridge National Lab., TN (USA). [1990]. 5p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From 
American Nuclear Society annual meeting; Nashville, TN (USA); 
10-14 Jun 1990. Order Number DE90011640. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

Mobile robotic platforms are currently being investigated for 
transporting robots to various work sites and assisting robot move- 
ments at the work site. An ideal platform would be one with full 
3-degree-of-freedom (DOF) movement (x,y translation and rotation) 
to enable tighter navigation and docking, obstacle avoidance, and 
improved manipulator reach. Three DOFs would also simplify con- 
trol of the platform and make it more general, thus providing more 
opportunities for autonomous control. Such a 3-DOF platform has 
been developed at the Oak Ridge National Laboratory and is being 
used for artificial intelligence research. Mathematical details on 
how these platforms are configured and controlled are also dis- 
cussed. 5 refs., 6 figs. 


35291 (CONF-900780—-5) Design of a telerobotic controller 
with joint torque sensors using 2-port network theory. Jansen, 
J.F.; Herndon, J.N. Oak Ridge National Lab., TN (USA). [1990]. 
9p. Sponsored by National Aeronautics and Space Administration. 
DOE Contract ACO5-840R21400. From ISRAM '90: international 
symposium on robotics and automation; Vancouver (Canada); 18- 
20 Jul 1990. Order Number DE90011389. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The purpose of this paper is to show how to design a joint con- 
troller for a telerobotic system when joint torque sensors are 
available based on 2-port network theory. Mechanical manipulators 
with high levels of friction are assumed in this study. Very high lev- 
els of friction for the master have been reduced using high-gain 
feedback while avoiding limit cycles. Finally, the results are applied 
to a telerobotic system built for NASA and called the Laboratory 
Telerobotic Manipulator (LTM). 4 refs., 2 figs. 


35292 (CONF-900780-6) Force-reflecting control of a tele- 
operated system coupling a nonredundant master with a 
redundant slave. Kress, R.; Jansen, J.; DePiero, F.; Babcock, S. 
Oak Ridge National Lab., TN (USA). [1990]. 7p. Sponsored by 
U.S. Department of Defense; U.S. DOE Energy Research. DOE 
Contract ACO05-840R21400. From ISRAM ’90: international sympo- 
sium on robotics and automation; Vancouver (Canada); 18-20 Jul 
1990. Order Number DE90012137. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

A bilateral, force-reflecting controller was formulated for a 6- 
Degree-of-Freedom (6-DOF) master operating a 7-DOF slave. Six 
degrees of freedom are required to arbitrarily position and orient a 
manipulator and effector. A 7-DOF slave manipulator is desirable 
because the additional (or redundant) degree of freedom potentially 
allows for an infinite number of manipulator configurations for a 
given end effector position and orientation, thus permitting the ma- 
nipulator to reach around obstacles to perform a task, to avoid joint 
limits, or to optimize its confinguration in some other manner. A 
master/slave control system was formulated using a stiffness con- 
troller for the master and a gradient-projection algorithm for the 
slave. The complete control system provides scaled position track- 
ing and indexing between slave and master and force reflection 
between master and slave. 11 refs., 1 fig. 


35293 (DOE/WIPP-90-007) Investigation report waste 
handling (WH) hoist bearing damage of July 18, 1989. Westing- 
house Electric Corp., Carlsbad, NM (USA). 22 Mar 1990. 208p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
86AL31950. Order Number DE90011853. Available from NTIS, PC 
A10/MF A01 - OSTI; GPO Dep. 

On July 18, 1989, during a normally scheduled annual Preven- 
tive Maintenance (PM) inspection, damage was discovered in the 
wheel shaft bearing of the Waste handling (WH) Hoist at the Waste 
Isolation Pilot Plant (WIPP) Carlsbad, New Mexico. The Prime 
Contractor, Westinghouse Electric Corporation (WEC), formally ap- 
pointed an Investigation Board to evaluate this damage on July 19, 
1989. This action was confirmed and ratified by the Department of 
Energy (DOE) Project Manager on August 1, 1989. The Board was 





to investigate the circumstances surrounding the damage, to evalu- 
ate and determine the cause(s), and to provide oversight of the 
technical repair processes to provide assurances of nonrepetition. 
The investigation included interviews with personnel, taking of per- 
sonal statements, researches of installation and operating records, 
and evaluations of design criteria. Reviews were conducted of 
operating and PM procedures and technical overview and photo- 
graphic documentation were provided during disassembly and 
reassembly. Other analytical techniques included use of the Man- 
agement Oversight Risk Tree (MORT), Events and Causal Factors 
sequence charting, use of outside consulting expertise, and state- 
of-the-art metallurgical, chemical, and stress analyses. 13 figs. 


35294 (EGG-M-89456) Thermal testing of solid neutron 
shielding materials. Boonstra, R.H. (General Atomics, San Diego, 
CA (USA)). EG and G Idaho, Inc., Idaho Falls, ID (USA); General 
Atomics, San Diego, CA (USA). Mar 1990. 8p. Sponsored by U.S. 
DOE Radioactive Waste Management. DOE Contract AC07- 
881D12698. (GA-A-19897;CONF-900617-13: Pressure vessels 
and piping conference: be in tune for the 90’s, Nashville, TN 
(USA), 17-21 Jun 1990). Order Number DE90010931. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The GA-4 and GA-9 spent fuel shipping casks employ a solid 
neutron shielding material. During a hypothetical thermal accident, 
any combustion of the neutron shield must not compromise the 
ability of the cask to contain the radioactive contents. A two-phase 
thermal testing program was carried out to assist in selecting satis- 
factory shielding materials. In the first phase, small-scale screening 
tests were performed on nine candidate materials using ASTM pro- 
cedures. From these initial results, three of the nine candidates 
were chosen for inclusion in the second phase of testing, These 
materials were Bisco Products NS-4-FR, Reactor Experiments 201- 
1, and Reactor Experiments 207. In the second phase, each 
selected material was fabricated into a test article which simulated 
a full-scale of neutron shield from the cask. The test article was 
heated in an environmental prescribed by NRC regulations. Results 
of this second testing phase showed that all three materials are 
thermally acceptable. 


35295 (MEF-28) The selection of ultrasonic transducers 
for inspection of pipeline girth welds. Vol.1: Final report. Fin- 
gerhut, M.P.; Coote, R.l.; Hodgkinson, D. Physical Metallurgy 
Research Labs., Ottawa, ON (Canada); Nova, an Alberta Corp., 
AB (Canada). Dec 1986. 123p. OSQ82-00244. (MICROLOG—90- 
01202). Available from PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 562 Booth St., Room 
20-C, Ottawa, ON, CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

This report describes the work performed to develop an inspec- 
tion design and procedures for selecting transducers to inspect 
pipeline girth welds made by the gas metal arc in on-shore and off- 
shore pipelines. The methodology used for the design was 
developed to provide reliable detection of significant weld imperfec- 
tions and avoid false indications due to variable weld surface 
geometry. The design approach using specialized ultrasonic beams 
chosen to detect specific imperfections in well-defined regions of 
the weld was evaluated on simulated and real weld imperfections. 
Control of the beam width was successful in detecting significant 
real weld imperfections in the root region with a signal to noise 
level greater than 12 dB. The approach also eliminated the occur- 
rence of false indications from weld geometries most susceptible to 
the problem. The pulse echo technique which performed well in the 
root region was not totally satisfactory for detection of real weld im- 
perfections in the body and cap regions of the weld where shear 
wave beams perpendicular to the inspection planes cannot be pro- 
duced. Preliminary investigation of alternative techniques indicates 
that a pitch-catch technique is suitable for detection of imperfections 
in the body of the weld, and a creeping wave technique is suitable 
for imperfections located close to the outside surface beneath the 
weld cap. The use of test plates to indicate inspection performance 
can provide a misleading impression of good performance if detec- 
tion relies on a corner reflection geometry which is not duplicated 
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in real welds. This effect was observed to occur for lack of fusion 
defects located beneath the weld cap. 10 refs., 42 figs., 33 tabs. 


35296 (NOVA-—15047) The selection of ultrasonic transduc- 
ers for inspection of pipeline girth welds. Vol.2. Evaluation of 
@ unique creeping wave probe for examination of the cap re- 
gion in pipeline girth welds: Final report. Fingerhut, M.P.; 
Glover, A.G.; Dorling, D.V. Physical Metallurgy Research Labs., 
Ottawa, ON (Canada); Nova, an Alberta Corp., AB (Canada). Oct 
1988. 65p. OSQ82-00244. (MICROLOG—90-01202). Available from 
PC Canada Centre for Mineral and Energy Technology, Technical 
Information Division, 562 Booth St., Room 20-C, Ottawa, ON, CAN 
KiA 0G1; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This work is part of a program aimed at developing an ultrasonic 
inspection design for the nondestructive evaluation of pipeline girth 
welds made by the mechanized gas metal arc (GMA) welding pro- 
cess for onshore and offshore pipeline construction. The feasibility 
of using creeping waves for examination of the cap region was in- 
vestigated and, as a result, a specification for an experimental 
creeping wave transducer developed and a probe was designed to 
provide a beam oriented nearly perpendicular to expected defects 
in the cap region of the weld. The performance of this experimental 
creeping wave transducer was evaluated with respect to its ability 
to detect simulated and real weld defects in the cap region of 
mechanized GMA welds in 9.5 mm material. The probe was suc- 
cessful in detecting planar lack of sidewall fusion welding defects 
with a signal-to-noise ratio of greater than 12 dB, at depths of up 
to 4.2 mm from the plate surface. This indicates maximum pipe 
wall thicknesses of 10.9 mm may be satisfactorily examined before 
additional probes are required, assuming complete coverage in the 
root region is provided by other probes. The creeping wave probe 
not only performed well in the detection of real weld defects in the 
cap region for which it was intended, but also showed potential for 
detecting and discriminating some planar defects in the root region. 
9 refs., 23 figs., 3 tabs. 


35297 (NOVA-15048) The selection of ultrascnic transduc- 
ers for inspection of pipeline girth welds. Vol. 3. Evaluation of 
the pitch-catch technique for examination of the body region: 
Final report. Glover, A.G.; Fingerhut, M.P.; Dorling, D.V. Metals 
Technology Labs., Ottawa, ON (Canada); Nova, an Alberta Corp., 
AB (Canada). Oct 1988. 49p. OSQ82-00244. (MICROLOG—90- 
01202). Available from PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 562 Booth St., Room 
20-C, Ottawa, ON, CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

Research was conducted to develop an ultrasonic inspection de- 
sign for the nondestructive evaluation of pipeline girth welds made 
by the mechanized gas metal arc (GMA) welding process for on- 
shore and offshore pipeline construction. This report describes the 
work carried out to evaluate the performance to the pitch-catch 
technique with respect to its ability to examine the body region of 
mechanized GMA welds in 19.5 mm thick material. Evaluation of 
the pitch-catch technique was carried out on simulated and real 
weld defects. Results show that an inspection design method and 
criteria can be specified for the detection of lack of sidewall fusion 
defects in the body region of mechanized GMA welds. The criteria 
specified a pitch-catch technique using a 2.25 MHz 45° transmitter 
and a 2.25 MHz 55° receiver probe. A single pair of these trans- 
ducers can inspect wall thickness from 9.7 mm to 23.0 mm. The 
pitch-catch technique evaluated on 19.5 mm wall thickness materi- 
als demonstrated that the detection goal of projected depth with a 
signal-to-noise ratio of greater than 12dB could be met, and that 
no problems occurred with false indications or missed defects. 
High sensitivities to small defects in the body region were obtained 
using a single pair of pitch-catch probes that inspected the body 
region as a single plane. 4 refs., 14 figs., 6 tabs. 


35298 (NOVA-15049) The selection of ultrasonic transduc- 
ers for inspection of pipeline girth welds. Vol. 4. Evaluation of 
inspection criteria on full scale girth welds: Final report. 
Glover, A.G.; Fingerhut, M.P.; Dorling, D.V. Metals Technology 
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Labs., Ottawa, ON (Canada); Nova, an Alberta Corp., AB (Canada). 
Nov 1988. 110p. OSQ82-00244. (MICROLOG-90-01202). Avail- 
able from PC Canada Centre for Mineral and Energy Technology, 
Technical Information Division, 562 Booth St., Room 20-C, Ottawa, 
ON, CAN K1A 0G1; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A research program was conducted to develop an ultrasonic in- 
spection design for the non-destructive evaluation of pipeline girth 
welds made by the mechanized gas metal arc (GMA) welding pro- 
cess for onshore and offshore pipeline construction. Throughout 
the program emphasis had been placed on developing an 
approach which uses specialized beams to detect specific imper- 
fections and to inspect the weld in a series of regions. This report 
describes the work carried out to evaluate the performance of the 
complete inspection criteria on two full scale welds in 9.8 mm and 
20.6 mm thick pipe. The root region was inspected using creeping 
wave transducers, the body region was inspected using either 
creeping wave transducers for the 9.8 mm or the pitch-catch tech- 
nique for the 20.6 mm. Evaluation of the technique was carried out 
on field welds made using the CRC-Evans process and containing 
deliberately introduced defects. The probes were connected to an 
RTD-Rotocan inspection system designed for high speed mecha- 
nized ultrasonic inspection of circumferential welds. The results 
showed that the inspection criteria developed achieved good detec- 
tion performance in the three regions of the weld and that missed 
defects and false indications can be eliminated. The system will 
need some refinement prior to field evaluation and this relates pri- 
marily to improved cabling on the creeping wave transducer to 
eliminate electronic noise, improved probe housing and holder ar- 
rangements, selective threshold set up, and improved switching of 
the pitch-catch transducers with also reduced sensitivity. 9 refs., 56 
figs., 17 tabs. 


35299 (SAND-89-2985C) implementation of the phase gra- 
dient algorithm. Wahi, D.E.; Ejichel, P.H.; Jakowatz, C.V. Jr. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 6p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-900756-4: SPIE’s international symposium on 
optical and optoelectronic applied science and engineering and ex- 
hibit, San Diego, CA (USA), 8-13 Jul 1990). Order Number 
DE90012160. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The recently introduced Phase Gradient Autofocus (PGA) algo- 
rithm is a non-parametric autofocus technique which has been 
shown to be quite effective for phase correction of Synthetic Aper- 
ture Radar (SAR) imagery. This paper will show that this powerful 
algorithm can be executed at near real-time speeds and also be 
implemented in a relatively small piece of hardware. A brief review 
of the PGA will be presented along with an overview of some criti- 
cal implementation considerations. In addition, a demonstration of 
the PGA algorithm running on a 7 in. x 10 in. printed circuit board 
containing a TMS320C30 digital signal processing (DSP) chip will 
be given. With this system, using only the 20 range bins which 
contain the brightest points in the image, the algorithm can correct 
a badly degraded 256 x 256 image in as little as 3 seconds. Using 
all range bins, the algorithm can correct the image in 9 seconds. 4 
refs., 2 figs. 


35300 (SAND-90-0545) Documentation of Sandia R and D 
storage program. Giles, C.N. Sandia National Labs., Albuquerque, 
NM (USA). Jun 1990. 33p. Sponsored by U.S. DOE Management 
& Administration. DOE Contract AC04-76DP00789. Order Number 
DE90011768. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The purpose of this computer program is to serve as a tool in 
the daily operation of the R & D storage function. This menu- 
driven, interactive program was written in DBase Ill+ for use on an 
IBM PC-XT computer to efficiently store items in a minimum space, 
inventory, locate, report, withdraw and record the activities in a his- 
tory file. A drive path is utilized in numbering each storage location 
to minimize the distance and time required to store and retrieve an 
item. An empty-space listing is available for a limited inventory. 


35301 (SAND-90-0849) The automation of the Facility for 
Atmospheric Corrosion Testing (FACT). Poulter, G.A.; Sorensen, 
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N.R. Sandia National Labs., Albuquerque, NM (USA). Apr 1990. 
49p. Sponsored by U.S. DOE Defense Programs. DOE Contract 
AC04-76DP00789. Order Number DE90010393. Available from 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

An interactive computerized and automated system to provide 
environmental control for atmospheric corrosion experiments has 
been added to the FACT, as well as computerized data acquisition 
for sample weighing. The FACT allows control of corrosive gas 
concentrations to simulate industrial atmospheric conditions and 
requires constant manual adjustment to provide a stable test envi- 
ronment. Because constant manual adjustment is impractical, we 
have automated this facility to achieve the desired stability. This 
system incorporates an IBM PC AT using Keithley’s Series 500 
hardware and Quick500 software development environment to cali- 
brate gas analyzers, and to monitor exposure time, test chamber 
temperature, and gas concentrations. A second PC has been con- 
nected to a Mettler M3 microbalance through an IEEE-488 interface 
communicating under Lotus Measure. Weighings with a sensitivity 
of 1 x 10-® gram are transferred directly into a Lotus 123 spread- 
sheet where the data can then be easily manipulated and plotted. 
Under computer control, the FACT can now run unattended for 
more than a week and maintain much better control over gas con- 
centrations (200 + 5 ppb and 10 + 0.5 ppb for NO2 and H2O and 
HoS, respectively) than was possible with manual control (100 + 
25 ppb for either gas), after initial stabilization. 9 figs. 


35302 (TGL-6160) Lead glass panes for radiation protec- 
tion purposes. VEB Carl Zeiss, Jena (German Democratic 
Republic). Oct 1986. 4p. (In German). Order Number DE90630003. 
Available from NTIS (US Sales Only), PC A02/MF A01; OSTI; INIS. 
The technical requirements for lead glass panes for X-ray equip- 
ment with an excitation voitage of up to 200 kV are specified. The 
following items are covered: classification, designation, technical 
requirements, testing, labelling, packaging, transport, and storage. 
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Refer also to citation(s) 34242, 34767, 34775, 34784, 34802, 
34894, 35325 


35303 (AD-A-217857/2/XAB) Simulation of fundamental at- 
omization mechanisms in fuel sprays. Childs, R.E.; Mansour, 
N.M. Nielsen Engineering and Research, Inc., Mountain View, CA 
(USA). Dec 1989. 11p. (NEAR-244). Available from NTIS, PC 
A03/MF A01. 

Pub. in Jni. Propulsion and Power, Vol. 5, No. 6, 641-649(Nov- 
Dec 1989). 

Growth of instabilities on the liquid/gas interface in the initial re- 
gion of fuel sprays is studied by means of numerical simulations. 
Boundary layers on the liquid jets are shown to affect the growth 
rate of wind-induced instabilities. In a pressure atomized spray, a 
low speed boundary layer at the edge of the liquid jet reduces the 
growth rate of short wave length disturbances. Boundary layer 
effects may be significantly more important than surface tension ef- 
fects in determining the initial drop size, in some operating regimes. 
The simulations yield a good estimate for the drop size reported for 
a pressure atomized spray. For an annular spray, boundary layer 
effects increase the growth rate of Squire’s ‘symmetric’ mode, 
which directly causes jet breakup. This result demonstrates an in- 
stability mechanism which may account for the rapid atomization 
that can occur in pressure-swirl atomizers. The simulations are 
based on numerical solutions of the variable-density incompress- 
ible Navier-Stokes equations, which are obtained with a new 
algorithm. The accuracy of the simulation method is demonstrated 
by comparisons of analytical and computational results. 


35304 (AD-A-218525/4/XAB) Nonstrictly hyperbolic conser- 
vation laws. Final report, 15 May 1986-14 November 1989. 
Keyfitz, B.L. Houston Univ., TX (USA). Dept. of Mathematics. 14 
Nov 1989. 7p. Available from NTIS, PC A02/MF A01. 

This project has centered on formulating and solving mathemati- 
cal problems that arise in the study of systems of conservation 
laws that are not of the classical, strictly hyperbolic type. Potential 
applications for these results are found in models for three-phases 
flow in porous media, for compressible two-phase flow, and for 





flow in elastic and elastoplastic materials (including continuum 
models for granular flow). Modelling of many different flow pro- 
cesses has led to systems of conservation laws in which the 
classical assumptions breakdown in a way which leads to distrust 
of the models. Research in this and allied projects is directed at 
extending the mathematical theory of conservation laws. The 
practical goal of this research is to discover which models are well- 
posed, and, hence, to enable applied scientists to discover which 
are correct descriptions of various observed instabilities. 


35305 (ANL-FRA-166) A summary of the FLOWTRAN 
code. White, A.M. Argonne National Lab., IL (USA). Mar 1990. 
49p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract W- 
31109-ENG-38. Order Number DE90012588. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

This document will provide an introduction to the theory and use 
of FLOWTRAN Version 16.1 on the ANL VAX 8700 and CRAY 
XMP/14. Further information on the theory and usage can be found 
in the FLOWTRAN Manual, DPSTM-140 (Draft). This document will 
give a brief description of the thermal hydraulics limits system cur- 
rently employed at the Savannah River Site. In this discussion, the 


flow path of data to and from the FLOWTRAN code will be given. © 


The other codes involved in the limits calculation will also be briefly 
described. It will describe the methods employed in the thermal and 
hydraulics sections of the codes. The various correlations and solu- 
tion schemes will be discussed briefly. This paper will also describe 
the FLOWTRAN input. To model an MK22 assembly, typically, 
about 1000 lines of input are required. This report will only give a 
brief summary of the requirements. For more detailed information, 
DPSTM-140 can be consulted. The final section will present a 
sample problem (used to determine the November 30 flow zone 1 
limits for SRS reactors) which models a MK22 assembly. An ap- 
pendix, which presents a sample design study, is also included. 


35306 (CICS—CE02995, pp. 121-124) Numerical prediction 
of liquid sprays in combustion chamber. Lau, J.H.W. (National 
Research Council of Canada, Ottawa, ON (Canada)); Lai, K.Y.M.; 
Souza, M.V. d’. Combustion Inst. (Canada). Canadian Section. 
[1990]. (CONF-8905326-: 1989 Combustion Institute Canadian 
Section spring technical meeting, Toronto (Canada), 31 May - 2 jun 
1989; CE-02995). In The Combustion Institute, Canadian Section, 
1989 Spring technical meeting. Available from Combustion Insti- 
tute, Canadian Section, Dept. of Mechanical Engineering, Royal 
Military College, Kingston, ON, CAN K7K 5LO0. Prices: PRICES 
UPON REQUEST. 

The combustors that use liquid fuels depend on the processes of 
atomisation, evaporation and mixing before combustion proceeds. 
This paper describes a computer model that predicts the flow fields 
associated with a non-reacting, evaporating, liquid spray in a 
gaseous medium and compares its results to experiments. The 
problem addressed here is analysis of a plain-jet air-blast atomized 
spray injected into a main swirling air stream contained in a cylin- 
drical tube; the spray is dispersed and mixed with the main air for 
any subsequent process. The situation thus considered simulates a 
fuels test combustor used at the Gas Dynamics Laboratory (GDL), 
National Research Council. The computer model, which is based 
on TURCOM, a code developed at the GDL to calculate the turbu- 
lent combustion of gaseous fuels, is outlined. Because of the 
difficulty of gaining optical access to the above mentioned test com- 
bustor, the experiments were made for a water spray injected into 
a plastic model under atmospheric conditions. The size distribution 
of the droplets was measured by forward light scattering; also, us- 
ing a laser sheet formed with 2 cylindrical lenses to illuminate an 
axial plane of the spray, a photographic record of the spray distru- 
bution was taken. The velocity vector plots show a large, strong 
central recirculation zone at high swirl, but a weaker and more 
elongated one with less swirl. The good agreement between exper- 
imental and calcualted results shows that the model developed 
gives an acceptable representation of a real spray. 6 refs., 8 figs. 


35307 (CICS—CE02995, pp. 118-120) Aerodynamic drag of 
droplets entrained in turbulent flow fields. Warnica, W.D. (Wa- 
terloo Univ., Waterloo, ON (Canada)); Renksizbulut, M.; Strong, 
A.B. Combustion Inst. (Canada). Canadian Section. [1990]. 
(CONF-8905326-: 1989 Combustion Institute Canadian Section 
spring technical meeting, Toronto (Canada), 31 May - 2 jun 1989; 
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CE-02995). In The Combustion Institute, Canadian Section, 1989 
Spring technical meeting. Available from Combustion Institute, 
Canadian Section, Dept. of Mechanical Engineering, Royal Military 
College, Kingston, ON, CAN K7K 5LO0. Prices: PRICES UPON RE- 
QUEST. 

Computational models have been developed to describe the ef- 
fect of the manner in which fuel droplets are transported and 
evaporated in spray-combustion systems on flame characteristics 
and combustion performance. The most promising models of spray 
combustion are separated-flow models which have different sets of 
governing equations for the droplets and the gaseous flow fields. 
This paper describes a proposed research program at the Univer- 
sity of Waterloo on aerodynamic drag in such systems. Large 
inconsistencies exist in the reported effects of ambient turbulence 
on the drag of particles and few data are available in the paramet- 
ric ranges which are relevant to spray-combustion processes. The 
objectives are to identify the important physical mechanisms and to 
improve the existing correlations for the aerodynamic drag of 
droplets which are entrained in turbulent flow fields. The experi- 
mental apparatus will consist of an open, vertical wind-tunnel, a 
vibrating-capillary droplet generator, and appropriate measuring 
instruments. Air and water will be the working fluids. The experi- 
mental procedure will consist of injecting water droplets 
concurrently with a prescribed turbulent air flow; the mean drag co- 
efficient will be calculated using Newton’s equation of motion. The 
projected experiments will be conducted on droplets comparable in 
size to those in spray-combustion processes, and will extend the 
range of relative turbulence intensity past that which has been in- 
vestigated previously. 7 refs., 1 fig. 


35308 (CICS—CE02995, pp. 115-117) Convective droplet 
evaporation. Renksizbulut, M. (Waterloo Univ., Waterloo, ON 
(Canada)). Combustion Inst. (Canada). Canadian Section. [1990]. 
(CONF-8905326-: 1989 Combustion Institute Canadian Section 
spring technical meeting, Toronto (Canada), 31 May - 2 jun 1989; 
CE-—02995). In The Combustion Institute, Canadian Section, 1989 
Spring technical meeting. Available from Combustion Institute, 
Canadian Section, Dept. of Mechanical Engineering, Royal Military 
College, Kingston, ON, CAN K7K 5LO. Prices: PRICES UPON RE- 
QUEST. 

The objective of the present work is to assess the predictive ca- 
pabilities of correlations previously developed by the author and his 
associate, by studying numerically the detailed history of a n- 
heptane droplet evaporating in air at 800°K and 1 atm. The initial 
Reyolds mumber is 100; the liquid phase is initially at a uniform 
temperature of 298K. The effects of variable thermophysical prop- 
erties, liquid phase motion and heating, and the transient changes 
in droplet size and velocity are included in the calculation. The re- 
sults are found to be in good agreement with the quasi-steady 
state correlations of the Nusselt number, Sherwood mumber, and 
drag coefficient. Afer a steep decrease, the Nusselt number attains 
a nearly constant value of about 22. It is concluded that the corre- 
lations can be used to predict droplet behaviour accurately and 
efficiently. 5 refs., 6 figs. 


35309 (IEN-DITRA-05/84) Analysis of heated pipelines by 
linear electric resistances. Bloch, M.; Cruz, J.R.B. Instituto de 
Engenharia Nuclear (IEN), Rio de Janeiro, RJ (Brazil). 1984. 37p. 
(In Portuguese). Order Number DE90630161. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

A criterium for installating linear electric resistence in horizontal 
pipelines is established. The criterium is based on calculation of 
thermal stresses due the non uniform temperature distribution in 
transversal section of the pipeline. The finite element method 
together the SAP IV computer codes is used. The criterium is ap- 
plied to the analysis of IEN-CNEN thermal circuits, which pipeline 
diameter varies from 0 1/2 inch to 08 inch. (M.C.K.). 


35310 (N-90-17052) Computational fluid dynamics. Na- 
tional Aeronautics and Space Administration, Hampton, VA (USA). 
Langley Research Center. 1989. 43p. (NASA-TM—102922;NAS— 
1.15:102922). Available from NTIS, PC A03/MF A01. 

Original contains color illustrations. 

An overview of computational fluid dynamics (CFD) activities at 
the Langley Research Center is given. The role of supercomputers 
in CFD research, algorithm development, multigrid approaches to 
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computational fluid flows, aerodynamics computer programs, com- 
putational grid generation, turbulence research, and studies of 
rarefied gas flows are among the topics that are briefly surveyed. 


35311 (N-90-17055) Heat pipes for wing leading edges of 
hypersonic vehicles. Final report. Boman, B.L.; Citrin, K.M.; Gar- 
ner, E.C.; Stone, J.E. McDonnell Aircraft Co., St. Louis, MO (USA). 
Jan 1990. 122p. (NASA-CR-181922;NAS—1 .26:181922). Available 
from NTIS, PC AO6/MF A01. 

Wing leading edge heat pipes were conceptually designed for 
three types of vehicle: an entry research vehicle, aero-space 
plane, and advanced shuttle. A full scale, internally instrumented 
sodium/Hastelloy X heat pipe was successfully designed and fabri- 
cated for the advanced shuttle application. The 69.4 inch long heat 
pipe reduces peak leading edge temperatures from 3500 F to 1800 
F. It is internally instrumented with thermocouples and pressure 
transducers to measure sodium vapor qualities. Large thermal gra- 
dients and consequently large thermal stresses, which have the 
potential of limiting heat pipe life, were predicted to occur during 
startup. A test stand and test plan were developed for subsequent 
testing of this heat pipe. Heat pipe manufacturing technology was 
advanced during this program, including the development of an in- 
novative technique for wick installation. 


35312 (N-90-17376) An entropy-based approach to nonlin- 
ear stability. Merriam, M.L. National Aeronautics and Space 
Administration, Moffett Field, CA (USA). Ames Research Center. 
Mar 1989. 154p. (NASA-TM-—101086;A-89078;NAS—1 .15:101086). 
Available from NTIS, PC A08/MF A01. 

Many numerical methods used in computational fluid dynamics 
(CFD) incorporate an artificial dissipation term to suppress spurious 
oscillations and control nonlinear instabilities. The same effect can 
be accomplished by using upwind techniques, sometimes aug- 
mented with limiters to form Total Variation Diminishing (TVD) 
schemes. An analysis based on numerical satisfaction of the sec- 
ond law of thermodynamics allows many such methods to be 
compared and improved upon. A nonlinear stability proof is given 
for discrete scalar equations arising from a conservation law. Solu- 
tions to such equations are bounded in the L sub 2 norm if the 
second law of thermodynamics is satisfied in a global sense over a 
periodic domain. It is conjectured that an analogous statement is 
true for discrete equations arising from systems of conservation 
laws. Analysis and numerical experiments suggest that a more re- 
strictive condition, a positive entropy production rate in each cell, is 
sufficient to exclude unphysical phenomena such as oscillations 
and expansion shocks. Construction of schemes which satisfy this 
condition is demonstrated for linear and nonlinear wave equations 
and for the one-dimensional Euler equations. 


35313 (PB-90-195140/XAB) Advanced heat-pipe heat ex- 
changer and microprocessor-based modulating burner 
controls development. Semiannual report, January 1987-June 
1987. Lowenstein, A.; Cohen, B.; Marsala, J.; Tandler, J.; Smith, E. 
TECOGEN, Inc., Waltham, MA (USA). Nov 1987. 95p. (TE-4367- 
110-87). Available from NTIS, PC A05/MF A01. 

See also report dated Feb 88, PB-88-217070. 

The work presented in the report includes: (1) the field evalua- 
tion of a condensing modulating furnace, (2) the adaptation of a 
conventional venturi-type burner to modulated operation, (3) the 
impact of manifolding on the maximum heat transport capacity of 
heat-pipe heat exchangers, and (4) the results of a one-day work- 
shop for manufacturers of HVAC equipment on heat-pipe heat 
exchangers. The field evaluation of the condensing modulating fur- 
nace demonstrated the effectiveness of the device as part of a 
zoned heating system. The furnace operated satisfactorily through- 
out the three-month test. Essentially, continuous furnace operation 
was achieved below 35 F outdoor temperature. The work on the 
venturi-type burner modified this device so that its turndown capa- 
bility increased from 1.8 to 6.6. Tests on a gas-fired, heat-pipe heat 
exchanger showed that although manifolding the heat pipes in 
groups of 7, 10, and 18 tubes produced much higher per-tube heat 
transport capacities than for single-tube heat pipes, the per-tube 
capacity decreased as the number of manifolded tubes increased. 
Finally, the results of a heat-pipe technology workshop are summa- 
rized in the report. 
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35314 (PB—90-864489/XAB) Ceramic heat exchangers. 
February 1971-February 1990 (A Bibliography from the US 
Patent data base). Report for February 1971-February 1990. 
National Technical Information Service, Springfield, VA (USA). Apr 
1990. 76p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-89-857999. 

This bibliography contains citations of selected patents concern- 
ing the use of ceramic materials in the manufacture of industriai 
heat exchangers that are resistant to corrosion, abrasion, and ther- 
mal stresses. The design and fabrication of rotary, recuperative, 
and regenerative heat exchangers are discussed. Ceramic heat ex- 
changers employed in gas turbines and waste heat recovery 
equipment are described. (This updated bibliography contains 165 
citations, 12 of which are new entries to the previous edition.) 


35315 (SAND-90-1140C) Steam explosions of single drops 
of molten aluminum and 6061 alloy. Nelson, L.S.; Fuketa, T.; 
Eatough, M.J.; Vigil, F.J. Sandia National Labs., Albuquerque, NM 
(USA). [1990]. 6p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC04-76DP00789 ;AC09-89SR18035. (CONF- 
9005217-1: 27. national heat transfer symposium of Japan, 
Nagoya (Japan), 30 May - 1 jun 1990). Order Number 
DE90012241. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

Aluminium-based melts have been shown to be explosive in 
many experiments performed by the aluminum industry and in sev- 
eral nuclear reactor experiments and accidents including NRX, 
SPERT, etc. In the aluminum industry, steam explosions continue 
to result in property damage, personal injuries and death. It is also 
known that certain alloying components, notably lithium, can en- 
hance the strength of the explosions as well as the probability of 
their occurrence. In order to obtain quantitative information relating 
to the fuel-coolant interactions that might occur with uranium- 
aluminum fuel, a laboratory-scale experimental scoping study was 
started. 6 refs., 6 figs., 1 tab. 


35316 Localized traveling-wave states in binary-fluid con- 
vection. Niemela, J.J. (Department of Physics, University of 
California, Santa Barbara, California 93106 (USA)); Ahlers, G.; 
Cannell, D.S. Physical Review Letters (USA), 64(12): 1365-1368 
(19 Mar 1990). 

We report on convection in horizontal layers of an ethanol-water 
mixture in a rectangular and an annular container heated from be- 
low. When the tempearature difference AT exceeds a critical value, 
localized regions of traveling-wave convection evolve via a back- 
ward bifurcation in both geometries and coexist with the conduction 
state for a range of AT. The size, shape, wave number, and 
frequency of the localized states are reproducible and geometry in- 
dependent. The coexistence range stands in contrast to systems 
with a potential, where droplets of a given phase are not stable for 
first-order transitions at fixed values of the thermodynamic fields. 
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Refer also to citation(s) 34180, 34447, 34453, 34454, 34466, 
34876, 34956, 34957, 34976, 35061, 35094, 35095, 35096 


35317 (AD-A-—218367/1/XAB) Complex demodulation for 
bearing fault detection. Propulsion technical memo. Howard, 
I.M. Aeronautical Research Labs., Melbourne (Australia). Oct 1989. 
29p. (ARL-PROP-TM-468). Available from NTIS, PC A03/MF A01. 

Vibration analysis using the high frequency resonance technique 
has been used successfully to detect incipient failure in rolling- 
element bearings. This memo outlines a new method of obtaining 
the demodulated narrow band envelope of a bearing vibration 
signal from the high frequency resonant response. Previous tech- 
niques have used an analogue envelope where the raw analogue 
signal is bandpass filtered and enveloped before digitising. The 
method outlined in this document first digitises the vibration signal, 
performs a complex demodulation operation, then computes the 
envelope followed by its spectrum. Fault repetition frequencies can 
be identified in the demodulated spectrum of the high frequency 
resonant response. 


35318 (AD-A-—218379/6/XAB) Computer tomography of ther- 
mal batteries and other closed systems. Interim repori, August 





1988-June 1989. Bossi, R.H. Boeing Aerospace Co., Seattle, WA 
(USA). Dec 1989. 63p. Available from NTIS, PC A04/MF A01. 

Under a preliminary testing task assignment of the Advanced 
Development of X-ray Computed Tomography Applications pro- 
gram, computed tomography (CT) has been applied to several 
types of closed-system components. For this task, closed system 
components were defined as components which were closed struc- 
turally such that the interior could not be inspected except by 
penetrating radiation. The primary testing emphasis was with ther- 
mal batteries. The units are hermetically sealed with a number of 
internal components and materials whose proper assembly and ori- 
entation is essential for successful operation. In addition to thermal 
batteries, several other mechanical and electromechanical closed 
systems were examined, including: missile and rocket launch se- 
cure and enable systems, and aircraft mechanical actuators and 
drive subsystems. 


35319 (AD-A-218911/6/XAB) On-line x-ray inspection of 
materials and structural components using discrete element 
x-ray detectors for digital radiographic and computed tomo- 
graphic evaluation. Final report, 1 August 1988-31 January 
1990. Isaacson, B.G. Bio-lmaging Research, Inc., Lincolnshire, IL 
(USA). Feb 1990. 55p. Available from NTIS, PC A04/MF A01. 

This project was designed to study the effectiveness of industrial 
computed tomography (CT) and digital radiography (DR) as inspec- 
tion techniques for the evaluation of materials and structural 
components manufactured on-line. The results indicate that com- 
puted tomography is an appropriate technique if speed and cost 
are not critical considerations. Digital radiography is the faster tech- 
nique, but provides less information about the material. Limited 
view tomography (LVT), which is a simplified form of computed 
tomography, was compared and found to provide a good compro- 
mise between computed tomography and digital radiography when 
a priori knowledge of material structure is available. For some 
material configurations, it provides virtually complete computed to- 
mography data in a fraction of the time required for full view 
computed tomography data collection and reconstruction. It offers 
the greatest potential for the productive cross-sectional characteri- 
zation of composite materials. X-ray inspection; Radiography; 
Material evaluation; Discrete element detectors; Computed tomog- 
raphy; Tomography; Digital radiography; Composite materials; 
Epoxy glass material; Glass cloth with polyester matrix; Kelvar 
cloth polyvinylbutyral matrix. 


35320 (IS-T-1436) Transducer effects on ultrasonic attenu- 
ation measurements. Paul, M.A. Ames Lab., IA (USA). Feb 1990. 
155p. Sponsored by U.S. DOE Energy Research. DOE Contract 
W-7405-ENG-82. Order Number DE90011738. Available from 
NTIS, PC AO8/MF A01 - OST!; GPO Dep. 

This paper discusses attenuation measurements, transducer 
characterization and the effect of transducer characterization on at- 
tenuation measurements. 


35321 (VTT-TUTK-631) The effect of local thinning on the 
remaining life of superheater tubes. Kujala, T. (Valtion Teknilli- 
nen Tutkimuskeskus, Espoo (Finland). Metallilaboratorio); Auerkari, 
P. Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). Jul 1989. 
53p. (In Finnish). Order Number DE90796188. Available from NTIS 
(US Sales Only), PC AO4/MF A01. 

In this work the remaining creep life of a locally thinned super- 
heater tube was evaluated analytically and by FEM-analysis. 
Results of analytical methods and FEM-analysis, based on Norton 
creep equation, were compared with experiments. Experiments 
were accelerated creep tests of pressurized actual superheater 
tubes. The life estimates from analytical and numerical calculations 
agreed satisfactorily with the experiments, when the measured 
strains were used to estimate the Norton law parameters. In ser- 
vice conditions the estimated creep life is so long that thinning due 
to erosion is expected to limit the life of the superheater from 
where the sample tubes were taken. 


35322 Simple fixture concepts for multi-axis vibration test- 
ing. Paez, T.L. (Experimental Mechanics Dept., Sandia National 
Labs., Albuquerque, NM (US)); Buksa, E.J.; Beightol, D. pp. 251- 
257 of 1989 proceedings of the Institute of Environmental Sciences 
35th annual technical meeting, building tomorrow's environment. 
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Institute of Environmental Sciences, Mt. Prospect, IL (USA) (1989). 
DOE Contract AC04-76DP00789. (CONF-890592-: 35. annual 


technical meeting of the Institute of Environmental Sciences: build- 
ing tomorrow's environment, Anaheim, CA (USA), 1-5 May 1989). 

This paper presents some simple concepts for fixtures that can 
be used in two and three-axis vibration testing. Two, two-axis fix- 
tures were built and tested in the laboratory. Test results are shown, 
and serve to confirm the validity of the concept. Simple methods 
for extending the concepts for three-axis testing are discussed. 


35323 An analytical study of a vibration test method using 
external control of acceleration and force. Smallwood, D.O. 
(Sandia National Labs., Albuquerque, NM (US)). pp. 263-271 of 
1989 proceedings of the Institute of Environmental Sciences 35th 
annual technical meeting, building tomorrow's environment. Insti- 
tute of Environmental Sciences, Mt. Prospect, IL (USA) (1989). 
(CONF-890592-: 35. annual technical meeting of the Institute of 
Environmental Sciences: building tomorrow's environment, Ana- 
heim, CA (USA), 1-5 May 1989). 

A vibration test method has been proposed where control is ac- 
complished using extremal control of the force and acceleration at 
the input to a test item. In this paper this proposal is examined with 
several examples. The method does limit the acceleration input at 
frequencies where the test item responses tend to be unrealistically 
large. However the method’s application is not straightforward and 
care must be taken in the application of the method. 
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Refer also to citation(s) 34026, 34084, 34203, 34210, 35276 


35324 (CICS—CE02995, pp. 106-108) On the complex flow- 
field of a practical annular reverse-flow combustor: LDV [laser 
doppler velocimetry] measurement and numerical prediction. 
Hu, J.T.C. (Toronto Univ., Downsview, ON (Canada)); Cusworth, 
R.A.; Sislian, J.P. Combustion Inst. (Canada). Canadian Section. 
[1990]. (CONF-8905326-: 1989 Combustion Institute Canadian 
Section spring technical meeting, Toronto (Canada), 31 May - 2 jun 
1989; CE-02995). In The Combustion Institute, Canadian Section, 
1989 Spring technical meeting. Available from Combustion Insti- 
tute, Canadian Section, Dept. of Mechanical Engineering, Royal 
Military College, Kingston, ON, CAN K7K 5LO0. Prices: PRICES 
UPON REQUEST. 

The objectives of the present study were to obtain laser doppler 
velocimetry (LDV) measurements of the mean velocity components, 
and their corresponding stresses, of a toroidal vortex reverse-flow 
annular combustor sector, to determine the effects of combustion 
on the flow field and to validate the viability of the developed two- 
dimensional computer code for steady, turbulent, compressible 
flows with a two-equation turbulence model in predicting the com- 
plex complex combustor flow field. The experiments are described; 
methane gas of 96% purity was employed instead of liquid fuel to 
avoid fouling up the windows; the fuel-air ratio employed for the 
cold and hot runs with fuel injection was 0.004, or an equivalent 
fuel-air ratio of 0.005 with kerosene. The numerical code UTCM-2D 
(an expansion of TEACH) employed in modelling the flow field in 
the combustor is described. The calculation results are compared 
with the LDV results for the cold flow with and without fuel injection, 
and for the hot flow (flow with combustion), as to mean velocity 
and as to turbulence, and qualitative agreement is found. It is sug- 
gested that the LDV data obtained in this study can also serve as 
a bench-mark for the evaluation of various computer codes and 
flow models, such as turbulence and combustion models. 6 figs. 


35325 (DOE/AL/31881-T2) Investigation of the combustion 
of liquid fuels in Rijke type pulse combustors. Zinn, B.T.; 
Daniel, B.R.; Bai, T. Georgia Inst. of Tech., Atlanta, GA (USA). 
School of Aerospace Engineering. [1990]. 7p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AS04- 
85AL31881. Order Number DE90012490. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

The synopsis summarizes the accomplishments of DOE Contract 
NO. AS04-85AL31881, which investigated the combustion of differ- 
ent liquid fuels in Rijke type pulse combustors. Interest in the 
development of a Rijke pulse combustor capable of burning liquid 
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fuels was stimulated by earlier studies by the investigators of this 
program which had demonstrated that various coals can be burned 
efficiently and with low pollutant emissions in Rijke type pulse com- 
bustors. This research program consisted of three tasks. Task A 
was concerned with the development of a Rijke pulse combustor 
design capable of burning different liquid fuels, and determination 
of the performances of uninsulated and insulated versions of the 
developed Rijke pulse combustor when burning different liquid fuels 
under different operating conditions. Task B was concerned with 
the elucidation of the mechanisms responsible for driving the pulsa- 
tions in the developed combustors, and Task C was concerned with 
the determination of the dependence of the combustor performance 
upon the amplitude of pulsations. The results of these studies are 
briefly discussed in the remainder of this document. 2 figs. 


35326 (DOE/ID/12597-4) Oxygen enriched combustion 
system performance study: Volume 4, Combustion testing uti- 
lizing a PSA [Pressure Swing Adsorption] oxygen enriched air 
production system: Phase 1, Final report. Delano, M.A. (Union 
Carbide Industrial Gases, Inc., Tarrytown, NY (USA)); Kwan, Y. 
Union Carbide Industrial Gases, Inc., Tarrytown, NY (USA). Jul 
1989. 19p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract AC07-851D12597. Order Number 
DE90011477. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The current study was undertaken to evaluate the performance 
of a pressure swing adsorption (PSA) oxygen plant to provide oxy- 
gen for industrial combustion applications. PSA oxygen plants 
utilize a molecular sieve material to separate air into an oxygen 
rich product stream and a nitrogen rich exhaust stream. These 
plants typically produce 90-95% purity oxygen and are located in 
close proximity to the point of use. In contrast, high purity 
(99.999%) oxygen is produced by the distillation of liquid air at a 
remote plant and is usually transported to the point of use either as 
a cryogenic liquid in a tank trailer or as a high pressure gas via 
pipeline. In this study, experiments were performed to the test PSA 
system used in conjunction with an “A” burner and comparisons 
were made with the results of the previous study which utilized 
high purity liquid oxygen. 4 refs., 6 figs., 6 tabs. 


35327 (EGG-M-90134) The AISI [American Iron and Steel 
Inst.] program tor direct steelmaking. Aukrust, E. (LTV Steel 
Co., Inc., Cleveland, OH (USA)); Downing, K.B. EG and G Idaho, 
Inc., Idaho Falls, ID (USA). [1990]. 10p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC07- 
761D01570 ;FC07-891D12847. (CONF-9003160-1: ISS-AIME 
ironmaking conference, Detroit, Ml (USA), 25-28 Mar 1990). Order 
Number DE90010953. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

AISI with co-funding from DOE has initiated a research and de- 
velopment program aimed at the development of a new process for 
direct steelmaking, and the program is discussed in this document. 
The project is expected to cost about $30 million over a three-year 
period, with the government providing approximately 77 percent of 
the funds and AISI the balance. In contrast to current steelmaking 
processes which are largely open and batch, the direct steelmak- 
ing process would be closed and continuous. Further, it would use 
coal directly, thereby avoiding the need for coke ovens. It is 
thought that this new process, if successful, would have significant 
capital and operating cost benefits. Further, there would be impor- 
tant energy savings and environmental benefits, primarily as a 
result of the elimination of coke ovens. 10 refs., 1 fig., 2 tabs. 


35328 (KCP-613-4257) Evaluation of profile control. 
Williams, M.F. Allied-Signal Aerospace Co., Kansas City, MO 
(USA). Kansas City Div. May 1990. 47p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00613. Order Num- 
ber DE90010339. Available from NTIS, PC A03/MF A0O1 - OSTI; 
GPO Dep. 

This study of atmospheric diffusion furnaces has shown that pro- 
file temperature control yields drift-free, exact temperature control, 
while heater temperature control yields quick and direct control. 
Therefore, it is profitable to change from heater control for the en- 
tire furnace cycle to heater control for the ramping steps and 
profile control for the soaking steps of a furnace cycle. Typical fur- 
nace processes were performed in all furnace tubes with the soak, 


or active, cycles run in both profile and heater control. The profile 
control runs showed a slight increase in temperature stability with- 
out changing any of the measurable parameters such as oxide 
thickness or resistivity. All furnace processes, with longer active cy- 
cles, have had the active cycle changed to profile control. 65 figs., 
1 tab. 


35329 (RISO-+424) Development and _ testing of 
high-temperature oxygen sensors. Toft Soerensen, O. (Forskn- 
ingscenter Risoe (DK)); Jensen, H. Risoe National Lab., Roskilde 
(Denmark). Metallurgy Dept. Apr 1989. 47p. (In Danish). Contract 
EM-22432-418. Available from Available on loan from Riso Library, 
DK-4000 Roskilde. 

EFP-84. 

Oxygen conductors and electrode materials for high temperature 
oxygen sensors (1500 deg. C) were developed and tested. The 
advantage of these materials is that they can be used in the com- 
bustion chamber or in the high temperature zone of the furnace 
which enables more precise control. Laboratory testing, testing in 
industrial furnaces and district heating stations are fulfilled. (AB) 3 
tabs., 12 figs., 10 refs. 
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35330 (AD-A-218037/0/XAB) Development of a fuzzy logic 
expert system for pile selection. Master's thesis. Ulshafer, M.L. 
Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA). 1989. 
144p. (AFIT/CI/CIA-89-100). Available from NTIS, PC A07/MF A01. 

This thesis documents the development of prototype expert sys- 
tem for pile selection for use on microcomputers. It concerns the 
initial selection of a pile foundation taking into account the parame- 
ters such as soil condition, pile length, loading scenario, material 
availability, contractor experience, and noise or vibration con- 
straints. The prototype expert system called Pile Selection, version 
1 (PS1) was developed using an expert system shell FLOPS. 
FLOPS is a shell based on the Al language OPS5 with many 
unique features. The system PS1 utilizes al! of these unique fea- 
tures. Among the features used are approximate reasoning with 
fuzzy set theory, the blackboard architecture, and the emulated 
parallel processing of fuzzy production rules. A comprehensive re- 
view of the parameters used in selecting a pile was made, and the 
effects of the uncertainties associated with the vagueness of these 
parameters was examined in detail. Fuzzy set theory was utilized 
to deal with such uncertainties and provides the basis for develop- 
ing a method for determining the best possible choice of piles for a 
given situation. Details of the development of PS1, including docu- 
menting and collating pile information for use in the expert 
knowledge data bases, are discussed. 
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Refer also to citation(s) 34875 
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Refer also to citation(s) 34262, 34276, 34768, 34780, 34845, 
34872, 34903, 34949, 34951, 34969, 34980, 34981, 35071, 35082, 
35084, 35175, 35178, 35328, 35413, 35414, 35415, 35434, 35435, 
35521, 35660, 35668, 35670, 35695, 35707, 35719, 35721, 36261, 
36511, 36515, 36612, 36614, 36622 


35331 (AD-A-217706/1/XAB) Passive-mode locking of a 
Ti:Al,03 laser with a nonlinear coupled cavity. Goodberlet, J.; 
Wang, J.; Fujimoto, J.G.; Schulz, P.A.; Henion, S. Massachusetts 
Inst. of Tech., Cambridge, MA (USA). Research Lab. of Electron- 
ics. May 1989. 6p. Available from NTIS, PC A02/MF A01. 

A Titanium Sapphire laser is passively mode-locked with the use 
of an external cavity containing a nonlinear medium. No active 
modulation of the laser gain or loss is required for ultrashort pulse 
generation. The mode-locked output is a continuous train of 
chirped 2 ps pulses which may be dispersively compensated with a 
grating pair of obtain 560 fs pulses. For comparison purposes, the 
Ti:AlzO3 laser is actively mode-locked to obtain 60 ps pulses, and 
the pulses are shortened using the nonlinear external cavity to ob- 
tain chirped 2 ps pulses. 
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35332 (AD-A-217776/4/XAB) Superconductive microprobes 
for eddy-current evaluation of materials. Final report, 1 August 
1988-31 January 1989. Podney, W.N. Physical Dynamics, Inc., La 
Jolla, CA (USA). Jul 1989. 46p. Available from NTIS, PC A03/MF 
A01. 

Superconductive quantum interference devices (SQUIDS) offer 
new technology for locating materials flaws electromagnetically that 
promises to increase sensitivity, depth of magnetic flux enables 
use of microscopic pickup loops in a gradiometer configuration to 
give high resolution. A cryogenic umbilical connects pickup loops to 
a remote cryostat housing SQUID sensors to ease scanning. A 
pair of drive coils a few millimeters in radius that encircle pickup 
loops forming a coplanar gradiometer 1 mm or less in radius com- 
prise a superconductive microprobe. It provides a depth of field of 
several millimeters to a 0.1 mm flaw in an aluminum plate, when 
operating with a drive current a 1 A oscillating at a frequency of 
1kHz. Its field of view ranges to several millimeters, for flaws a few 
millimeters deep, and its horizontal resolution is 1 mm or so, for 
flaw depths out to its depth of field. An array of microprobes form 
receptors much like rods in the retina of a magnetic eye. The eye 
leads to an electromagnetic microscope for imaging internal flaws 
in aluminum plates. It gives multiple images that enable resolving 
depth of a 0.1 mm flaw to a few tenths of a millimeter with a hori- 
zontal resolution of one millimeter or so. 


35333 (AD-A-217784/8/XAB) Picosecond laser facility. Re- 
port for March 1987-August 1988. Jackson, D.; Ward, M. Rome 
Air Development Center, Griffiss AFB, NY (USA). Nov 1989. 36p. 
(RADC-TR-89-290). Available from NTIS, PC A03/MF A01. 

This report contains the results of our work in setting up, align- 
ing, and characterizing the picosecond pulse laser facility in the 
Photonics Laboratory. It explains the theory of production of 
picosecond pulses using a dye laser pumped by a mode locked ar- 
gon laser. It also briefly describes our suggested uses of this 
facility. These include degenerate four wave mixing for the mea- 
surement of nonlinear optical effects in optical materials and 
electro optic sampling for the characterization of ultrafast electronic 
and optoelectronic devices. 


35334 (AD-A-217792/1/XAB) Crystallography, spectro- 
scopic analysis, and lasing properties of Nd(3+):Y3Sc2AI3012. 
Final report, August-December 1988. Allik, T.H.; Morrison, C.A.; 
Gruber, J.B.; Kokta, M.R. Harry Diamond Labs., Adelphi, MD 
(USA). Dec 1989. 24p. (HDL-TR-2169). Available from NTIS, PC 
A03/MF A01. 

The crystallographic, optical, and spectroscopic properties of 
Neodymium(3+):Yttrium scandium aluminum garnet are ieported 
from which an assessment can be made regarding the material's 
potential as a laser. Individual Stark levels for many of the (2S+1)Lj 
manifolds of Nd(3+) (4f3) in the crystal have been identified from 
emission and absorption data up to 17,600/cem at 14K. The 
observed crystal-field splitting and the measured cross sections (in- 
tensities) associated with manifold-to-manifold transitions are 
compared with calculated splittings and calculated intensities. 
Branching ratios and diode-array-pumped laser slope efficiencies 
are also reported. We conclude that Nd(3+):YSAG has potential as 
a diode-pumped 1-micrometer laser material. 


35335 (AD-A-218427/3/XAB) Dynamics and instabilities in 
homogeneously broadened lasers. Technical report. Koch, 
K.W. Rochester Univ., NY (USA). Inst. of Optics. Dec 1989. 164p. 
Available from NTIS, PC AO8/MF A01. 

This thesis describes theoretical and experimental studies of a 
homogeneously broadened ring dye laser; particularly the two- 
frequency instability in which a bichromatic field emerges from the 
laser above the instability threshold. The interaction of a bichro- 
matic field with an isolated atomic resonance is examined. The 
time-averaged inversion and the saturated gain exhibit structure in 
the form of a series of subharmonic resonances. The stability of a 
strong bichromatic laser field to the growth of a subharmonic probe 
field is examined. The gain of the subharmonic bichromatic probe 
field in the presence of the strong bichromatic laser field is calcu- 
lated. The strong bichromatic field is stable to the growth of the 
subharmonic fields when the modulation frequency of the strong 
field coincides with the Rabi frequency of the lasing transition. The 
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existence of chaos in a strongly driven nonlinear system is experi- 
mentally investigated in a multimode ring dye laser. A dye laser is 
pumped with a modulated pump source. The response of the dye 
laser to commensurate and incommensurate modulations is re- 
ported. For commensurate modulations, the dye laser responds in 
a periodic fashion and the rf spectrum of the dye is composed of a 
series of harmonics. For incommensurate modulations, the dye 
laser responds in a quasiperiodic fashion with a broadband rf spec- 
trum. 


35336 (AD-A-218535/3/XAB) Rate-equation analysis of 
microcavity lasers. Allen, J.; Yokoyama, H.; Brorson, S.D. Massa- 
chusetts Inst. of Tech., Cambridge, MA (USA). 15 Nov 1989. 6p. 
Available from NTIS, PC AO2/MF A01. 

Pub. in Jnl. of Applied Physics, Vol. 66, No. 10, 4801-4805(15 . 
Nov 1989). 

We describe the light output properties of single mode lasers 
having cavity dimensions on the order of the emitted wavelength. A 
simple rate equation formula is derived for a four-level laser as- 
suming enhanced spontaneous emission into the cavity. These rate 
equation analyses show that increasing the coupling of sponta- 
neous emission into the cavity mode causes the lasing properties 
to become quite different from those of usual lasers having cavity 
dimensions much larger than a wavelength. We find that the lasing 
threshold disappears, the light emission efficiency increases, relax- 
ation oscillations do not occur, and the dynamic response speed is 
improved. It is shown that the spontaneous emission rate alteration 
caused by the cavity plays an essentially important role for these 
characteristics. 


35337 (AD-A-—218660/9/XAB) Efficient frequency doubling 
for synchronously mode-locked dye lasers. Fiechtner, G.J.; 
King, G.B.; Laurendeau, N.M.; Kneisler, R.J.; Lytle, F.E. Purdue 
Univ., Lafayette, IN (USA). 1989. 2p. Available from NTIS, PC 
A01/MF A01. 

High power, wavelength-tunable UV picosecond laser pulses can 
be generated by normal, angle-tuned, extra-cavity frequency dou- 
bling. Conversion efficiencies of 1 to 7% can be obtained by 
careful adjustment of the dye laser cavity length. (rrh) 


35338 (AD-A-218781/3/XAB) Construction of a 345 
gigahertz receiver based on superconducting tunnel junctions. 
Final report, 1 October 1985-31 December 1989. Sutton, E.C. 
California Univ., Berkeley, CA (USA). Space Sciences Lab. 12 Feb 
1990. 4p. Available from NTIS, PC A01/MF A01. 

This report describes the construction of a 345 Gigahertz re- 

ceiver system based on superconducting tunnel junctions. The 
junctions used are Niobium edge junctions, which are mounted in a 
waveguide mixer mount. Highest sensitivity occurs at 312 GHz with 
a measured receiver noise temperature of 275 K double sideband. 
Theoretical calculations and experimental results both indicate the 
likelihood of good low noise operation out to 1000 GHz using tech- 
niques of the sort described here. (rrh) 
35339 (AD-A-218805/0/XAB) Application of high- 
temperature superconducting thin-film devices to 
electro-optical and electronic-warfare systems. Technical 
memo, June 1988-December 1989. Boone, B.G. Johns Hopkins 
Univ., Laurel, MD (USA). Applied Physics Lab. Feb 1990. 48p. 
(JHU/APL-TG-—1377). Available from NTIS, PC A03/MF A01. 

This report gives an assessment of the impact of high- 
temperature superconductivity on applications in electro-optical and 
electronic warfare. Prior art in low-temperature superconductivity 
provides many examples of potential applications. It is essential 
that the feasibility of developing and using specific high- 
temperature superconducting devices, such as radiation detectors 
and passive microwave components, be determined before signifi- 
cant systems investment occurs. Research and development 
activities at The Johns Hopkins University Applied Physics Labora- 
tory aimed at implementing such thin-film devices are underway. 


35340 (AD-A-—218830/8/XAB) Experimental demonstration 
of an electromagnetically pumped free-electron laser with cy- 
clotron harmonic idlers. Summary report, January 1987-June 
1988. Kehs, R.A.; Carmel, Y.; Destler, W.; Granatstein, V.L. Harry 
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Diamond Labs., Adelphi, MD (USA). Feb 1990. 76p. (HDL-TR— 
2172). Available from NTIS, PC AO5/MF A01. 

A new type of electromagnetically pumped, three-wave free- 
electron laser (FEL) has been observed in which cyclotron 
harmonic waves act as idlers. In this experiment, a powerful elec- 
tromagnetic pump wave replaced the usual magnetostatic wiggler. 
The pump wave was generated by a backward wave oscillator (8.4 
GHz, 50 MW peak power) driven by an intense relativistic electron 
beam (625 kV, 2 kA, 100 ns). A grating spectrometer was used to 
scan the microwave frequency spectrum from 50 to 130 GHz, and 
powerful high-frequency radiation was observed in the form of an 
array of regularly spaced peaks. The positions of the peaks were 
observed to vary with the magnitude of the axial guide magnetic 
field in a manner which agrees with the dispersion relationship 
omega sub s = omega sub w + ( k sub w) (v sub g) + (k sub s) (v 
parallel) + | Omega sub 0 due to a three-wave FEL interaction in 
which the cyclotron beam waves act as idler where omega sub s, k 
sub s and omega sub w, k sub w are the frequency and wave num- 
ber of scattered and pump waves, Omega sub 0 is the relativistic 
electron cyclotron frequency, | is the harmonic number, and v paral- 
lel is the axial beam velocity. Harmonic numbers | = 1 and 5 to 14 
are identified while sweeping through the frequency ranges from 7 
to 18 GHz and 50 to 130 GHz. The results exhibit excellent agree- 
ment with a simple theoretical model of the three-wave interaction. 


35341 (AD-A-218846/4/XAB) NaK 2 (1)Sigma(+) yields 1 
(1)Sigma(+) band optically pumped laser near 1.02 microme- 
ters. Clark, B.K.; Luh, W.T.; Huennekens, J. Lehigh Univ., 
Bethlehem, PA (USA). 1989. 8p. Available from NTIS, PC A02/MF 
A01. 

Pub. in Applied Physics B, Vol. 49, 155-161(1989). 

Optically pumped laser emission has been observed on the NaK 
2(A) 1 Sigma (+) to 1 (X) 1 Sigma (+) electronic state transition. 
The emission occurs between 1.015 and 1.035 microns when a 
sodium-potassium heat-pipe oven is pumped with 695-745nm 
pulsed dye laser radiation. The laser emission occurs on many ro- 
vibrational transitions without the use of cavity mirrors. However, 
the addition of a simple cavity increases both the number of ob- 
served lasing transitions and the amplitude of the emission on 
each line. Reported are results for the dependence of the emission 
intensity on pump laser power, oven temperature, and buffer gas 
pressure. 


35342 (AD-A-218944/7/XAB) Superconducting permanent 
magnets. Final report, June 1987-August 1988. Wipf, S.L.; La- 
quer, H.L. Cryopower Associates, Los Alamos, NM (USA). Mar 
1990. 25p. (CPI-TR—88-01B). Available from NTIS, PC A03/MF 
A01. 

The concept of superconducting permanent magnets or Super- 
Permanent magnets, with fields trapped in shells or cylinders of 
type Il superconductors is an old one. Unfortunately, the low vail- 
ues of 0.5 to 1T for the first flux jump field, which is independent of 
the actual current density, have frustrated its implementation with 
the classical Type Il superconductors. The fact that the flux jump 
fields for high temperature superconductors should be almost an 
order of magnitude larger at liquid nitrogen temperatures, allows us 
to reconsider these options. Analysis of the hysteresis patterns, 
based on the critical state model, shows that, if the dimensions are 
chosen so that the value of the first flux jump field Bfj at the given 
operating temperature, a temporarily applied field of 2Bfj will trap 
0.5 Bfj. Thus for a Bfj of 6T, a permanent field of 3T should be 
trapped with an energy product of 1.8MJ/cu m (225 MGO6). This is 
five times as large as for the best permanent magnet materials. 
We discuss means to verify the analysis and the limitations im- 
posed by the low critical current densities in presently available 
high temperature superconductors. 


35343 (CONF-891261—12) Analytical and numerical results 
for the pulse propagation in the intermediate and high gain 
regime of free electron lasers. Dattoli, G.; Hermsen, T.; Fang, H.; 
Torre, A. ENEA, Frascati (Italy). Centro Ricerche Energia. 1989. 
2p. From International conference on lasers '89; New Orleans, LA 
(USA); 3-8 Dec 1989. Order Number DE90764287. Available from 
NTIS (US Sales Only), PC A02/MF A01. 

Paper presented at the international conference on Lasers '69 
(New Orleans, 3-8 Dec 1989). 
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Short communication. FREE ELECTRON LASERS/wave propa- 
gation; PULSES; GAIN; OPTICAL MODES; LASER CAVITIES; 
PARTIAL DIFFERENTIAL EQUATIONS; NUMERICAL SOLUTION; 
VALIDATION 


35344 (CONF-891261-13) A compact code for discharge- 
pumped XeCl excimer lasers. Fang, H.; Fu, S.; Letardi, T. ENEA, 
Frascati (Italy). Centro Ricerche Energia. 1989. 2p. From Interna- 
tional conference on lasers '89; New Orleans, LA (USA); 3-8 Dec 
1989. Order Number DE90764288. Available from NTIS (US Sales 
Only), PC A02/MF A01. 

Paper presented at the international conference on Lasers '89 
(New Orleans, 3-8 Dec 1989). 

Short communication. EXCIMER LASERS/computerized simula- 
tion; XENON CHLORIDES; ELECTRICAL PUMPING; DESIGN; 
MATHEMATICAL MODELS; BOLTZMANN EQUATION; KINETIC 
EQUATIONS; NEON; ELECTRON-ELECTRON COLLISIONS; VAL- 
IDATION; EXPERIMENTAL DATA 


35345 (CONF-891261-15) Evolution of transverse modes 
in FEL operating with a pulsed e-beam. Dattoli, G.; Hermsen, T.; 
Fang, H.; Torre, A. ENEA, Frascati (Italy). Centro Ricerche Ener- 
gia. 1989. 2p. From International conference on lasers '89; New 
Orleans, LA (USA); 3-8 Dec 1989. Order Number DE90764284. 
Available from NTIS (US Sales Only), PC AO2/MF A01. 

Paper presented at the international conference on Lasers '89 
(New Orleans, 3-8 Dec 1989). 

Short communication. FREE ELECTRON LASERS/optical 
modes; PULSES; WAVE PROPAGATION; OSCILLATION MODES; 
OPTICAL FIBERS; ELECTRON BEAMS; COMPUTER CODES 


35346 (CONF-900368-5) Operation of a ten liter discharge 
XeCl laser. Bollanti, S.; Di Lazzaro, P.; Flora, F.; Giordano, G.; 
Letardi, T.; Zheng, C.E. ENEA, Frascati (Italy). Centro Ricerche 
Energia. 1990. 2p. From International conference on optical sci- 
ence and engineering; Hague (Netherlands); 12-16 Mar 1990. 
Order Number DE90764285. Available from NTIS (US Sales Only), 
PC A02/MF A01. 

Paper presented at the international congress on optical science 
& engineering (The Hague, 12-16 Mar 1990). 

Short communication. EXCIMER LASERS/operation; OP- 
ERATION; XENON CHLORIDES; COMMERCIALIZATION; 
PERFORMANCE TESTING; SCALING LAWS; ELECTRICAL 
PUMPING; OPTICAL PUMPING; IONIZATION; DESIGN 


35347 (CONF-900368-7) Theoretical modeling of discharge 
stability of discharge-pumped XeCl lasers. Fang, H.; Fu, S.; 
Letardi, T. ENEA, Frascati (Italy). Centro Ricerche Energia. 1990. 
2p. (In Italian). From International conference on optical science 
and engineering; Hague (Netherlands); 12-16 Mar 1990. Order 
Number DE90764289. Available from NTIS (US Sales Only), PC 
A02/MF A01. 

Paper presented at the international congress on optical science 
& engineering (The Hague, 12-16 Mar 1989). 

Short communication. EXCIMER LASERS/electrical pumping; 
XENON CHLORIDES; IONIZATION; STABILITY; KINETIC EQUA- 
TIONS; MATHEMATICAL MODELS; BOLTZMANN EQUATION; 
ELECTRON DENSITY; HYDROCHLORIC ACID; CONCENTRA- 
TION RATIO 


35348 (CONF-9006146-7) Use of high-temperature super- 
conductors in superconducting magnetic energy power 
sources. Palmer, D.N. (ABB/Combustion Engineering, Windsor, 
CT (USA)); Hull, J.R.; Kuzay, T.M.; Schoenung, S.M. Argonne 
National Lab., IL (USA). [1990]. 21p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract W-31109-ENG-38. 
From 34. international power sources symposium; Cherry Hill, NJ 
(USA); 25-28 Jun 1990. Order Number DE90011119. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The concept of mobile superconducting magnetic energy power 
sources (SMEPS) is_ introduced and_ scrutinized. Use of 
high-temperature superconductors (HTSs) in mobile SMEPS is dis- 
cussed. Coil scaling and structural-force calculations for small 
solenoidal and toroidal coil systems are presented, and the effi- 
ciency ot system refrigeration as a function of mechanical support, 
insulation, and power lead thermal losses is estimated. Required 





HTS properties, derived from considerations developed in this pa- 
per, are compared to properties of presently available materials or 
those expected to evolve in the near term. Analysis verifies the 
possibility of using SMEPS for military and nonmilitary mobile 
energy storage and power backup. The results show that the evo- 
lution of SMEPS will be stimulated by the development of 
higher-strength, tougher HTS that can operate at current densities 
greater than 10* A/cm? in magnetic fields of 4 to 6 T and tempera- 
tures of 77 K or higher. Earliest prototype SMEPS may employ 
coils cooled by liquid helium with HTS power leads or 20-30 K cry- 
orefrigerated HTS materials that are engineered to withstand coil 
stresses during charge and discharge. 24 refs. 6 figs., 1 tab. 


35349 (DOE/ER/40150—126, pp. 290-294) XUV free-electron 
laser development at Los Alamos. Newnam, B.E. (Los Alamos 
National Lab., NM (USA)). Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

Free-electron lasers (FELs) for the vacuum-ultraviolet and soft X- 
ray spectral regions (together termed the XUV) are being designed 
at Los Alamos for integration into a future national UV/XUV FEL 
user facility for scientific experimentation. As proposed, this facility 
would consist of a sequence of up to 15 FEL oscillators and ampli- 
fiers, driven by a single, rf-linear accelerator, that will generate 
broadly tunable, picosecond-pulse, coherent radiation over the 
range from 1 to 400 nm. Below 300 nm, the peak- and average- 
power output of these FEL devices should surpass the capabilities 
of any existing, continuously tunable photon sources by many 
orders-of-magnitude. The authors describe the design parameters 
and predicted output of these FELs and make comparison with 
synchrotron radiation sources. Brief mention is given to our recent 
progress in developing the three primary components (electron 
beam, magnetic undulator, and resonator mirrors). 30 refs., 2 figs., 
3 tabs. 


35350 (EGG—10617-6067) Creating numeric control docu- 
ments using the cadnetix photoplot extractor. Hardage, S.A.H. 
EG and G Energy Measurements, Inc., Albuquerque, NM (USA). 
Kirtland Operations. [1990]. 4p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC08-88NV10617. (CONF-9005188—1: 
Rocky Mountain states daizix user’s conference, Ft. Collins, CO 
(USA), 18 May 1990). Order Number DE90011198. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

This paper documents a presentation by Ms. Sherry A. (Hoff- 
man) Hardage on programming a numerically controlled drilling 
machine to drill holes in printed circuit boards. (FSD) 


35351 (IS-4990) The Ames waveform digitizer module user 
guide: Version 1.1. Crawley, H.B.; Gorbics, M.S.; Homer, J.F. Jr.; 
McKay, R.; Meyer, W.T.; Rosenberg, E.|.; Thomas, W.D. Ames 
Lab., IA (USA). Feb 1989. 50p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-7405-ENG-82. Order Number 
DE90011718. Available from NTIS, PC A04/MF A01 - OSTI; GPO 
Dep. 

This document describes a waveform digitizer module developed 
for the DELPHI experiment at the CERN Laboratory in Geneva, 
Switzerland. The Ames Waveform Digitizer is a single electronics 
board conforming to the FASTBUS standard (IEEE-960) which digi- 
tizes 32 channels of analog waveforms, removes data values 
below a settable threshold, and can reformat the data and perform 
fast analysis using an on-board microprocessor. This guide is 
intended to help the user install and use the modules in a data ac- 
quisition system. The technical details necessary for repair or 
modification will be available in a separate Technical Manual. 10 
refs., 12 figs., 16 tabs. 


35352 (IS-4991) Artemis user guide: Version 2.1. Gorbics, 
M.S. Ames Lab., IA (USA). Feb 1989. 33p. Sponsored by U.S. 
DOE Energy Research. DOE Contract W-7405-ENG-82. Order 
Number DE90011719. Available from NTIS, PC AO03/MF A01 - 
OSTI; GPO Dep. 
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This document describes a software package used to test the 
Ames Waveform Digitizer. It is intended to help the user in setting 
up and operating a test bench using the FASTBUS (IEEE-960) 
data acquisition protocol connected to a VAX™ computer. 6 figs., 
24 tabs. 


35353 (KCP-613-4268) Evaluation of the guardband im- 
plant diffusion processes. Williams, M.F. Allied-Signal Aerospace 
Co., Kansas City, MO (USA). Kansas City Div. May 1990. 12p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00613. Order Number DE90010337. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Breakdown voltage is a measure of damage inflicted upon a 
wafer during ion implantation. If the voltage is low, it is desirable to 
increase the voltage, which should increase the wafer yield. Two 
methods can be implemented to increase this voltage. One is to in- 
crease the pre-implant oxide thickness, and the other is to increase 
the annealing process to reduce the damage. This study encom- 
passed both methods. Results indicated that an increase of 150 A 
in the pre-implant oxide and an increase of 50°C in annealing tem- 
perature improved yield by approximately 9% due to increased 
breakdown voltage. 4 tabs. 


35354 (LA-UR-90-1596) RF properties of high temperature 
superconductors: Cavity methods. Portis, A.M. (California Univ., 
Berkeley, CA (USA)); Cooke, D.W.; Gray, E.R. Los Alamos Na- 
tional Lab., NM (USA). [1990]. 20p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-36 ;AC03- 
76SF00098. (CONF-9003164—1: Symposium on high temperature 
superconductors in high frequency fields, Williamsburg, VA (USA), 
28-30 Mar 1990). Order Number DE90011961. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A description of cavities used in the study of the microwave 
properties of the high-temperature superconductors is followed by 
a lumped-circuit analysis of the coupling of transmission lines and 
resonators. The frequency dependence of the reflected and trans- 
mitted microwave power and the character of transient cavity 
response are analyzed. Techniques are discussed for the introduc- 
tion of samples of the high-temperature superconductors into 
microwave cavities. Following a discussion of sample surface 
impedance and sample geometry factor, the connection between 
surface resistance and cavity Q is examined as well as the con- 
nection between cavity frequency shift and surface reactance. 
Measurement techniques that utilize reflected or transmitted power 
or transient response are described. 35 refs., 1 fig. 


35355 (LA-UR-90-1692) Characterization of a high 
intensity subpicosecond XeCl laser system. Taylor, AJ.; 
Gosnell, T.R.; Roberts, J.P.; MacPherson, D.C.; Tallman, C.R. Los 
Alamos National Lab., NM (USA). [1990]. 12p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
9005210-2: Ultrafast phenomena ‘90, Monterey, CA (USA), 14-17 
May 1990). Order Number DE90011970. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

Recent advances in ultrafast lasers and large-aperture optical 
amplifiers have spurred the development of terawatt-class laser 
systems capable of delivering focal-spot intensities in excess of 
101° Wicm*. At these extremely high intensities, the optical field 
strength is more than twenty times larger than the Bohr electric 
field, e/a,*, permitting for the first time investigations of the optical 
properties of matter in a previously unexplored intensity regime. 
We describe a terawatt-class laser system based on the amplifica- 
tion of subpicosecond pulses in XeCl discharge amplifiers. 
Although several terawatt laser systems have been previously re- 
ported, complete characterization of the performance of these 
devices has not been made: Only for a few of these systems has 
the final output pulsewidth been determined, while measurements 
of the focal-spot diameter obtained upon focusing of the fully am- 
plified beam have not been reported at all. 9 refs., 4 figs. 


35356 (NEMO-3) Survey of superconductors for energy 
applications: Preliminary study. Eriksson, S.T. (Tam- 
pereen Teknillinen Korkeakoulu, Tampere (Finland). Teoreettisen 
saehkoetekniikan laitos). Helsinki Univ. of Technology, Espoo (Fin- 
land). 1988. 47p. (In Finnish). Order Number DE90796181. 
Available from NTIS (US Sales Only), PC A03/MF A01. 
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NEMO-Research Programme. 

This report describes shortly the present level of superconductor 
technology and its applications in the field of energy technology. 
Superconducting magnetic energy storage is examined greater in 
detail. 


35357 (SAND-89-0947) Characterization and development 
report for the 381558. Curtis, L. Sandia National Labs., Albu- 
querque, NM (USA). 21 May 1990. 54p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. Order Num- 
ber DE90010395. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This report documents the characterization and development of 
the 381558 (2N6193JTXV), a medium power PNP silicon transistor 
designed for switching and wide band amplifier applications. The 
2N6193JTXV is manufactured by Motorola. 50 figs., 6 tabs. 


35358 (SAND-89-0948) Characterization and development 
report for the 381568. Curtis, L. Sandia National Labs., Albu- 
querque, NM (USA). 21 May 1990. 53p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. Order Num- 
ber DE90010396. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This report documents the characterization and development of 
the 381568 (2N5339JTXV), a medium power NPN silicon transistor 
designed for switching and wide band amplifier applications. The 
2N5339/T XV is manufactured by Motorola. 50 figs., 6 tabs. 


35359 (SAND-89-2464C) Microwave-detected photocon- 
ductance decay. Basore, P.A.; Hansen, B.R. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 10p. Sponsored by U.S. 
DOE Conservation & Renewable Energy. DOE Contract AC04- 
76DP00789. (CONF-900542-4: 21. Institute for Electrical and 
Electronics Engineers photovoltaic specialists conference, Kissim- 
mee, FL (USA), 21-25 May 1990). Order Number DE90011505. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Microwave-detected photoconductance decay (uW-PCD) pro- 
vides a contactless measurement of the recombination lifetime of 
free carriers in semiconductors following a pulse of optical excita- 
tion. Several complications in interpreting the results obtained by 
this method have prevented its widespread acceptance. In this pa- 
per, detailed models are proposed and verified experimentally 
using a commercially-available apparatus. The model adequately 
predicts the behavior of the microwave reflectance as a function of 
wafer conductivity and system configuration. A new light-based 
variation of the technique is described which makes it possible to 
characterize lifetime as a function of excess carrier density. This 
capability makes it possible to measure the emitter saturation cur- 
rent density for diffusions in high-resistivity wafers, a valuable 
process control tool. 4 refs., 8 figs., 1 tab. 


35360 (SAND-89-2769C) Microwave coupling on printed 
circult boards. Bacon, L.D.; Toth, R.P. Sandia National Labs., Ai- 
buquerque, NM (USA). [1989]. 5p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
9006179-2: 5. national conference on high-power microwave 
technology, West Point, NY (USA), 10-15 Jun 1990). Order Num- 
ber DE90011237. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

The bottom line for any susceptibility assessment of a system to 
an electromagnetic threat is whether or not components are upset 
or damaged. To predict this, we have to understand the distribution 
of energy on pe boards, and its interaction with the functioning cir- 
cuits on the boards. LineCAP is a code that computes this energy 
distribution and the circuit’s response. It includes the effects of 
trace-to-trace coupling, discontinuities (bends, vias), passive circuit 
components, and nonlinear devices. The theory, comparisons with 
measurements, applications, and limitations of this code will be 
presented. 8 refs., 6 figs. 


35361 (SAND-90-0466C) [Use of lead-tin and tin-silver sol- 
ders for edge clip attachment on polyimide-quartz circuit]. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 6p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. Order Number DE90011506. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 
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The solder alloys 96.5Sn3.5Ag and 90Pb10Sn were used to at- 
tach edge clips to polyimide-quartz circuit boards. An assessment 
of the solder joints was based upon visual and microscopic exami- 
nations as well as shear strength measurements. The boards were 
evaluated in the as-soldered condition as well as following thermal 
shock and thermal cycle exposure. The use of these solders has 
resulted in a reduction of the amount of rework required after this 
investigation has provided preliminary data applicable towards the 
general use of high melting point solders on polyimide-quartz 
boards for elevated temperature applications. The purpose of this 
investigation was to examine the use of two high melting tempera- 
ture solders on polyimide-quartz circuit boards. 2 refs., 5 figs., 4 
tabs. 


35362 (TP-9779E) Fabrication and testing of a supercon- 
ducting coll: Phase 3 of the Maglev development program. 
Fife, A.A. (CTF Systems Inc., Port Coquitlam, BC (Canada)); Lee, 
S.; Tillotson, M. Transport Canada, Montreal, PQ (Canada). 
Transportation Development Centre. Mar 1989. 65p. (MICROLOG— 
90-01752). Available from PC Transport Canada, Library and 
Information Centre, Place de Ville, Tower C, Ottawa, ON, CAN 
K1A ON5; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This report documents developmental research on superconduct- 
ing magnet technology suitable for the levitation and propulsion 
units of the Canadian Maglev vehicle. The contract work involved 
the design, fabrication and testing of a racetrack coil fabricated us- 
ing epoxy-impregnated windings of copper stabilized NbTi wire. The 
following results were achieved: successful fabrication and testing 
of a superconducting racetrack magnet with strength > 400,000 A- 
turns integrated in a support frame; selection and characterization 
of cryogenic strain gauges; characterization of strain in solenoidal 
and racetrack superconducting magnets; design, fabrication and 
testing of high current persistent switches; and operation of super- 
conducting magnets in persistent mode. The racetrack coil reached 
the design current after the third quench and short sample critical 
current after the eighth quench. This behavior is essentially identi- 
cal to that observed with a superconducting solenoid fabricated 
during a previous phase. The strain measured perpendicular to the 
straight sides of the racetrack coil was proportional to the square 
of the energizing current. Persistent switches were fabricated, one 
type with low resistance (10-* ohm) and the other with high resis- 
tance (1.2 ohm) in their normal states. The low resistance switch 
could be operated in 1-Tesla fields with stabel characteristics up to 
about 800A drive current and the high resistance switch to 475A. 


35363 (UCID-20705) Wick wetting experiments for copper 
vapor lasers. Rothman, A.J. Lawrence Livermore National Lab., 
CA (USA). 15 Jan 1986. 15p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90011756. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

W-Y20z3 paints were utilized and showed good adherence to alu- 
mina and excellent Cu-wetting properties when fired either in wet 
hydrogen or vacuum at 1550—1650°C followed by carbiding-wetting 
at 1500°C and above. Other paints supplied by vendors and Mo 
and W-sputtered coatings were less successful or unsuccessful in 
adherence and wetting. Recommendations are made to use suffi- 
cient graphite during carbiding, to precarbide the coatings before 
placement, and to use a combination of screens and coatings in 
laser tubes if the coating alone does not act as an adequate reser- 
voir for copper. 4 refs., 3 tabs. 


35364 (UCRL-102086) Computation of two-dimensional 
microwave-generated electron layer evolution in low pressure 
air. Mayhall, D.J.; Yee, J.H.; Sieger, G.E.; Alvarez, R.A. Lawrence 
Livermore National Lab., CA (USA). [1990]. 5p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9006179-1: 5. national conference on high-power microwave 
technology, West Point, NY (USA), 10-15 Jun 1990). Order Num- 
ber DE90011465. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

Laboratory experiments in low-pressure (0.1-10 torr) air with 
long (150-600 ns) pulse, 2.856 GHz microwave beams, created by 
single beam reflection from a metal plate at 45° inclination, reveal 





multiple electron density layers toward the incident beam source. 
To significantly reduce computation time compared to a computer 
code resolving full rf cycles, a two-dimensional envelope code, 
based on two different electron density regimes, is developed for 
simulation of the experiments. The derivation of the equations gov- 
erning the code is outlined. Calculational results at 1 torr for three 
incident electric field waveforms are then presented. Computed 
electron layer appearance times are compared with experimental 
results from streak photography. For the case of closet agreement, 
the calculated times differ from the experimental by 5—-20%. Time- 
resolved calculated electron density distributions are compared 
with a time-integrated experimental luminosity photograph. Many 
features are similar in general, but different in detail. A breakdown 
threshold of ~0.057 MV/m is calculated for a trapezoidal pulse with 
a 55 ns linear rise, an 80 ns flat top, and a 75 ns linear fall. 4 refs., 
5 figs., 1 tab. 


35365 (UCRL-—102764) Frequency doubled operation of a 
ground state depleted laser using the Nd** *F3/2-*ly;2 transi- 
tion in Y2SiO;. Beach, R. (Lawrence Livermore National Lab., CA 
(USA)); Albrecht, G.; Mitchell, S.; Comaskey, B.; Solarz, R.; 


Krupke, W.; Brandle, C.; Berkstresser, G. Lawrence Livermore Na- ° 


tional Lab., CA (USA). Jan 1990. 15p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
891261-11: International conference on lasers '89, New Orleans, 
LA (USA), 3-8 Dec 1989). Order Number DE90012089. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A ground state depleted (GSD) laser has been demonstrated at 
912 nm in the form of a Q-switched oscillator operating on the 
Nd*+4F, 2-19). transition in Y2SiOs. Samarium scandium gallium 
garnet has been demonstrated effective at selectively suppressing 
the competing and much stronger *F3/2-*l,;;2 lasing transition. 
Efficient harmonic generation has been demonstrated using non- 
critically phase matched KNbO3. 15 refs., 15 figs., 3 tabs. 


35366 (UCRL-102765) Depletion mode pumping of solid 
state lasers. Mundinger, D.; Solarz, R.; Beach, R.; Albrecht, G.; 
Krupke, W. Lawrence Livermore National Lab., CA (USA). Jan 
1990. 10p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-891261—10: International con- 
ference on lasers '89, New Orleans, LA (USA), 3-8 Dec 1989). 
Order Number DE90012090. Available from NTIS, PC AO02/MF A0O1 
- OSTI; GPO Dep. 

Depletion mode pumping of solid state lasers is a new concept 
which offers features that are of interest for many practical applica- 
tions. In this paper we will discuss the physical properties and 
mechanisms that set the design requirements, present model cal- 
culations for a practical laser design, and discuss the results of 
recent experiments. 1 ref., 9 figs. 


35367 Pulse power for lasers Il. SPIE - Volume 1046. Burkes, 
T.R.; McDuff, G. 146p. SPIE Society of Photo-Optical Instrumenta- 
tion Engineers, Bellingham, WA (USA) (1989). (CONF-8901155—: 
2. pulse power for lasers, Los Angeles, CA (USA), 19-20 Jan 1989). 

These proceedings discuss the following papers: preionization; 
circuits and new techniques; components for repetitive pulsed 
lasers; high power pulsed lasers and applications; engineering as- 
pects of long pulse CO2 lasers employing plasma discharge 
electrodes; electron beams generation for carbon dioxide lasers 
and glow discharge CO, lasers.lasers. 


35368 Practical laser safety: Second edition, revised and 
expanded. Winburn, D.C. (Los Alamos Consultants, NM (USA)). 
256p. Marcel Dekker Inc., New York, NY (USA) (1989). 

This book presents an approach to controlling laser hazards. It 
covers the topics of laser-eye damage thresholds, skin damage 
thresholds, selecting laser-protective eyewear, and laser personnel 
medical surveillance. 


35369 


Better ceramics through chemistry Ill. Materials Re- 
search Society symposium proceedings. Volume 121. Brinker, C.J. 
(Sandia National Labs., Albuquerque, NM (USA)); Clark, D.E.; Ul- 
rich, D.R. 852p. Materials Research Society, Pittsburgh, PA (USA) 
(1988). (CONF-880408—: Spring meeting of the Materials Research 
Society, Reno, NV (USA), 4-9 Apr 1988). 


42 ENGINEERING 
4260 Components, Electron Devices and Circuits 


This book contains the proceedings of the MRS on better ceram- 
ics through chemistry Ill, Volume 121. Topics covered 
include:Sol-gel chemistry Il:Non- silicates; Better superconductors 
through chemistry; Aerogels; and Films. 


35370 Chemical preparation of powders and films for high 
temperature superconductors. Bunker, B.C.; Voigt, J.A.; Lamppa, 
D.L.; Doughty, D.H.; Venturini, E.L.; Kwak, J.F.; Ginley, D.S.; 
Headley, T.J.; Harrington, M.S.; Eatough, M.O. pp. 373-384 of Bet- 
ter ceramics through chemistry Ill. Brinker, C.J.; Clark, D.E.; Ulrich, 
D.R. Materials Research Society, Pittsburgh, PA (USA) (1988). 
DOE Contract AC04-76DP00789. (CONF-880408-: ing meeting 
of the Materials Research Society, Reno, NV (USA), 4-9 Apr 1988). 

A precipitation process has been developed to prepare precursor 
powders which can be calcined and sintered to form high critical 
temperature superconductors such as YBaj,Cu307_,. Precursor 
powders are prepared using a continuous precipitation system in 
which a solution containing highly soluble salts of the desired metal 
cations is rapidly and completely mixed with a solution containing 
precipitating anions such as hydroxide and carbonate ions. The re- 
sulting amorphous powder can be calcined to form submicron 
particles of desired superconducting phases which are useful in 
preparing inks for the ink-jet printing of superconducting intercon- 
nects. The powders can be redissolved in organic solvents to form 
solutions which can be used in spin or dip coating substrates with 
thin superconducting films. The powders have been used to pre- 
pare bulk ceramics which exhibit the highest reported critical 
currents of any chem-prep ceramics. Bulk samples prepared from 
chloride doped precursors exhibit large, oriented grains and exten- 
sive flux pinning. 


35371 Synthesis and properties of YBaSrCu,0,9 prepared 
from soluble precursors. Nigrey, P.J. (Sandia National Labs., Al- 
buquerque, NM (USA)); Kwak, J.F.; Venturini, E.L.; Eatough, M.O.; 
Baughman, R.J. pp. 649-652 of Better ceramics through chemistry 
lll. Brinker, C.J.; Clark, D.E.; Ulrich, D.R. Materials Research Soci- 
ety, Pittsburgh, PA (USA) (1988). DOE Contract AC04-76DP00789. 
(CONF-880408-—: Spring meeting of the Materials Research Soci- 
ety, Reno, NV (USA), 4-9 Apr 1988). 

This paper reports solution chemistry routes used to prepare 
single-phased superconducting ceramics of YBaSrCu3O¢ 9 (1113). 
Resistivity measurements on air annealed samples showed a su- 
perconducting onset temperature of 85 K with zero resistance at 
78 K which improves to 81 K upon oxygen annealing. Magnetiza- 
tion data show ca. 78% flux exclusion at 5 K for 1113. X-ray 
diffraction experiments revealed that an orthorhombic to tetragonal 
transition occurs near 590°C when 1113 was heated in air. 


35372 Optical and microwave performance of GaAs-AlGaAs 
and strained layer InGaAs-GaAs-AlGaAs graded index sepa- 
rate confinement heterostructure single quantum well lasers. 
Offsey, S.D. (Dept. of Electrical Engineering, Cornell Univ., Ithaca, 
NY (US)); Schaff, W.J.; Tasker, P.J.; Eastman, L.F. JEEE Photenics 
Technology Letters (Institute of Electrical and Electronics Engi- 
neers) (USA), 2(1): 9-11 (Jan 1990). Grant N00014-89-J-1386. 

This paper reports GaAs-AlGaAs and strained layer 
Inp.3Gao. 7As—GaAs—AlGaAs graded index separate confinement 
heterostructure single quantum well lasers grown by molecular 
beam epitaxy. The strained layer lasers have threshold currents of 
12 mA for 3 um x 400 ym devices (1000 A/cm?) and threshold 
current densities of 167 A/cm? for 150 um x 800 um devices. The 
threshold currents of strained layer InGaAs lasers are lower than 
those of GaAs lasers for all dimensions tested with 20 um wide 
GaAs devices exhibiting threshold currents three times those of 
Inp.3Gap.7As devices. Microwave modulation of 10 um x 500 um 
strained layer lasers with simple mesa structures yields bandwidths 
of 6 GHz. For all dimensions tested, strained layer InGaAs devices 
have greater bandwidths than GaAs devices. These measurements 
confirm theoretical predictions of the effects of valence band modi- 
fication due to biaxially compressive strain. 


35373 _Injection-locking characteristics of gain-guided diode 
laser arrays with an “on-chip” master laser. Hohimer, J.P. (San- 
dia National Laboratories, Albuquerque, New Mexico 87185 
(USA)); Myers, D.R.; Brennan, T.M.; Hammons, B.E. Applied 
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Physics Letters (USA), 56(16): 1521-1523 (16 Apr 1990). DOE 
Contract AC04-76DP00789. 

We report measurements of the injection-locking characteristics 
of a high-power continuous-wave diode laser array with an on-chip 
independently controlled master laser. This integrated injection- 
locked array emits a near-diffraction-limited single-lobed output 
beam at cw power levels up to 220 mW/facet. By controlling the 
current to the master laser, the single-lobed output beam can be 
electronically steered over a far-field angle of >1.7°. We also 
report preliminary studies of the coupling interaction in these inte- 
grated devices. 


35374 Charge fluctuations in small-capacitance junctions. 
Cleland, A.N. (Department of Physics, University of California, 
Berkeley, Berkeley, California 94720 (USA)}— Materials and Chem- 
ical Sciences Division, Lawrence Berkeley Laboratories, Berkeley, 
California 94720 (USA)); Schmidt, J.M.; Clarke, J. Physical Review 
Letters (USA), 64(13): 1565-1568 (26 Mar 1990). DOE Contract 
AC03-76SF00098. 

The current-voltage characteristics of submicron normal-metal 
tunnel junctions at millikelvin temperatures are observed to exhibit 
a sharp Coulomb blockade with high-resistance thin-film leads, but 
to be heavily smeared for low-resistance leads. As the temperature 
is lowered, the zero-bias differential resistance tends asymptotically 
to a limit that is greater for junctions with high-resistance leads. 
Both observations are explained in terms of a model in which 
quantum fluctuations in the external circuit enhance the low- 
temperature tunneling rate. The predictions are in reasonable 
agreement with the data. 


35375  Orientation-dependent perimeter recombination in 
GaAs diodes. Steliwag, T.B. (School of Electrical Engineering, 
Purdue University, West Lafayette, Indiana 47907 (USA)); Melloch, 
M.R.; Lundstrom, M.S.; Carpenter, M.S.; Pierret, R.F. Applied 
Physics Letters (USA), 56(17): 1658-1660 (23 Apr 1990). Contract 
XL-5-05018-1. 

Perimeter recombination currents affect the performance of 
GaAs-based devices such as solar cells, heterojunction bipolar 
transistors, and injection lasers. We report that the n=2 perimeter 
recombination current has a strong orientation dependence. More 
than a factor of five variation in the surface recombination current 
at mesa-etched edges has been observed. These results suggest 
that with proper device design, perimeter recombination currents 
could be substantially reduced. 


35376 Generalized derivation of free-electron-laser har- 
monic radiation from plane-polarized wigglers. Schmitt, M.J. 
(Los Alamos National Laboratory, Los Alamos, New Mexico 87545 
(USA)); Elliott, C.J. Physical Review, A (General Physics) (USA), 
41(7): 3853-3866 (1 Apr 1990). 

Radiation at the harmonic frequencies in free-electron lasers is 
affected by several factors including misalignment of the electron 
beam and wiggler axes, and transverse gradients of the electron 
beam and wiggler field. These processes manifest themselves as 
changes in the harmonic power and transverse intensity profile. A 
transverse source function for the monochromatic radiation from a 
single electron in a plane-polarized wiggler magnetic field is de- 
rived that addresses these various effects. The resultant source is 
a composite of multiply peaked sources distributed over the local 
transverse wiggle range of each electron where the nth source has 
n peaks. For transverse-electron-beam density distributions that are 
slowly varying, an excellent description of the harmonic radiation 
can be obtained by including only the first few sources. Transverse 
averages of the distributed sources are taken to make comparisons 
with previous one-dimensional theories where they exist. 


35377 Detection of weak signals via the decay of an unsta- 
ble state: Initiation of an injection-seeded laser. Littler, |. 
(Fachbereich Physik, Universitat Kaiserslautern, Kaiserslautern, 
West Germany (DE)); Balle, S.; Bergmann, K.; Vemuri, G.; Roy, R. 
Physical Review, A (General Physics) (USA), 41(7): 4131-4134 (1 
Apr 1990). 

We have demonstrated the detection of weak optical signals via 
the decay of an unstable state. A Q-switched laser is an example 
of an unstable state, the decay of which has to be triggered either 
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by quantum fluctuations or by an injected external signal. Measure- 
ment of the initiation time of the laser intensity allows us to 
determine the strength of the external signal with a dynamic range 
of 7 orders of magnitude. It is possible to detect signal levels that 
correspond to less than one photon in a selected cavity mode. 


35378 Basic circuits for inductive-energy pulsed power sys- 
tems. Rhee, M.J. (Department of Electrical Engineering, University 
of Maryland, College Park, Maryland 20742 (USA)); Fine, T.A.; 
Kung, C.C. Journal of Applied Physics (USA), 67(9): 4333-4337 (1 
May 1990). 

A comprehensive analysis of pulse formation in inductive-energy 
pulsed power circuits is presented. The output waveforms, with rel- 
evant circuit parameters, are derived for four basic systems, 
including two new circuit configurations useful for practical applica- 
tions. 


35379 Design and optimization of short-period wigglers for 
free-electron lasers. Radack, D.J. (Department of Electrical Engi- 
neering, Laboratory for Plasma Research, University of Maryland, 
College Park, Maryland 20742-3511 (USA)); Mayergoyz, |.D. Jour- 
nal of Applied Physics (USA), 67(9): 4735-4737 (1 May 1990). 

In this paper, simple expressions for optimized dimensions of the 
electromagnet wiggler are derived and experimentally verified. 


35380 Room-temperature, flash-pumped, 2-micron solid- 
state laser with high slope efficiency. Quarles, G.J.; Esterowitz, 
L.; Marquardt, C.L. To Department of the Navy, Washington, DC 
(US). USA Patent Application 7-455,031. 22 Dec 1989. 20p. Avail- 
able from NTISPC N0O3/MF A01. 

This Government-owned invention available for U.S. licensing 
and, possibly, for foreign licensing. Copy of application available 
NTIS. 

A room temperature solid state laser for producing a laser emis- 
sion at a wavelength of substantially 2 microns is disclosed. In a 
preferred embodiment, the laser comprises: a laser crystal having 
a host crystal material doped with a first effective percent concen- 
tration of Cr(3+) sensitizer ions and with a second effective percent 
concentration of Tm(3+) activator ions; and a flashpump for excit- 
ing the laser crystal to produce a laser emission at substantially 2 
microns at a slope efficiency of at least 2 percent. 
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35381 (BNL-52218) National Synchrotron Light Source an- 
nual report 1989 (for the period of October 1, 1988—September 
30, 1989). Hulbert, S.L.; Lazarz, N.; Williams, G.P. (eds.). 
Brookhaven National Lab., Upton, NY (USA). Apr 1990. 628p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. Order Number DE90011898. Available from NTIS, PC 
A99/MF A01; OSTI; INIS; GPO Dep. 

This report discusses research at the National Synchrotron Light 
Source for the year 1989. Included in this report are operations 
summaries, symposia, workshops and projects, NSLS committees 
and administration information; informational guides; and abstracts 
from paper release during the year. (LSP) 


35382 (FNAL/C-90/79) Computing and data handling recent 
experiences at Fermilab and SLAC. Cooper, P.S. Fermi National 
Accelerator Lab., Batavia, IL (USA). 9 Apr 1990. 11p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-76CH03000. 
(CONF-9004190-3: Computing in high energy physics, Santa Fe, 
NM (USA), 9-13 Apr 1990). Order Number DE90011480. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Computing has become evermore central to the doing of high 
energy physics. There are now major second and third generation 
experiments for which the largest single cost is computing. At the 
same time the availability of “cheap” computing has made possible 
experiments which were previously considered infeasible. The 
result of this trend has been an explosion of computing and com- 
puting needs. | will review here the magnitude of the problem, as 
seen at Fermilab and SLAC, and the present methods for dealing 
with it. | will then undertake the dangerous assignment of project- 
ing the needs and solutions forthcoming in the next few years at 
both laboratories. | will concentrate on the “offline” problem; the 





process of turning terabytes of data tapes into pages of physics 
journals. 5 refs., 4 figs., 4 tabs. 


35383 (LA-11838-PR) Accelerator Technology Division an- 
nua! report, FY 1989. Los Alamos National Lab., NM (USA). Jun 
1990. 139p. Sponsored by U.S. DOE Management & Administra- 
tion. DOE Contract W-7405-ENG-36. Order Number DE90011307. 
Available from NTIS, PC A07/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses: accelerator physics and special projects; 
experiments and injectors; magnetic optics and beam diagnostics; 
accelerator design and engineering; radio-frequency technology; 
accelerator theory and simulation; free-electron laser technology; 
accelerator controls and automation; and high power microwave 
sources and effects. 
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Refer also to citation(s) 35349, 35476, 35478, 35491, 35563, 
35719, 35721, 35997, 36301 


35384  (BNL-34518) AGS experiments—1987, 1988, 1989: 
Sixth edition. Depken, J.C. Brookhaven National Lab., Upton, NY 
(USA). Apr 1989. 143p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. Order Number DE90012416. 
Available from NTIS, PC A07/MF A01; OSTI; INIS; GPO Dep. 

This report contains: Experimental Areas Layout; Table of Beam 
Parameters and Fiuxes; Experiment Schedule “as run”; Experiment 
Long Range Schedule; A listing of experiments by number; Two- 
page summaries of each experiment begin here, also ordered by 
number; Publications of AGS experiments; and List of experi- 
menters. 


35385 (BNL-44563) Status of the Relativistic Heavy lon 


Collider. Lee, S.Y. Brookhaven National Lab., Upton, NY (USA). 
25 Apr 1990. 10p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH00016. (CONF-900193—1: Division of particle, 
Houston, TX (USA), 2 Jan 1990). Order Number DE90011517. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


Accelerator Physics issues, such as the dynamical aperture, the 
beam lifetime and the current—intensity limitation are carefully stud- 
ied for the Relativistic Heavy lon Collider at Brookhaven National 
Laboratory. The single layer superconducting magnets, of 8 cm coil 
inner diameter, satisfying the beam stability requirements have also 
been successfully tested. The proposal has generated wide spread 
interest in the particle and nuclear physics. 1 ref., 4 figs., 3 tabs. 


35386 (DOE/ER/40150—-126, pp. 3-8) The continuous elec- 
tron beam accelerator facility. Grunder, H.A. (CEBAF, Newport 
News, VA (USA)). Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049-: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

Tunnel construction and accelerator component development, 
assembly, and testing are under way at the Continuous Electron 
Beam Accelerator Facility. CEBAF’s 4-GeV, 200-yA superconduct- 
ing recirculating accelerator will provide cw beam to simultaneous 
experiments in three end stations for studies of the nuclear many- 
body system, its quark substructure, and the strong and 
electroweak interactions governing this form of matter. Prototype 
accelerating cavities, assembled in cryostats and tested on site, 
continue to exceed performance specifications. An on-site liquid 
helium capability supports cryostat development and cavity testing. 
Major elements of the accelerator instrumentation and control hard- 
ware and software are in use in cryogenics, rf, and injector tests. 
Prototype rf systems have been operated and prototype klystrons 
have been ordered. The initial, 100-keV, room-temperature region 
of the 45-MeV injector is operational and meets specifications. CE- 
BAF's end stations have been conceptually designed; experimental 
equipment conceptual designs will be completed in 1989. 2 refs., 5 
figs., 2 tabs. 


35387 (DOE/ER/40150-126, pp. 9-16) New and proposed 
linacs at CERN: The LEP (e*/e—) injector and the SPS heavy 
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ion (Pb) injector. Warner, D.J. (CERN, Geneva (Switzeriand)). 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

The LEP Preinjector Linac (LIL) has been operating at 500 MeV 
since July 1986 to supply electrons and then positrons (April 1987) 
for the commissioning of the machines in the LEP injection chain 
i.e. for EPA, CPS, SPS and finally in July 1988, an octant of LEP. 
There has been renewed interest in a purpose-built linac for heavy 
ions (e.g. lead) with q/A < 1/8 and its use as an injector for the 
PSB, CPS and SPS chain, following the successful operation of 
Linac 1 with 0 and then in 1987 with S'?? ions. This paper has two 
sections, the first treating LIL after two years commissioning and 
operation, and the second summarizing 2 proposal for the Lead 
Linac. 26 refs., 8 figs., 3 tabs. 


35388 (DOE/ER/40150-126, pp. 19-23) Design and initial 
operation of the ETA-lil induction accelerator. Clark, J. 
(Lawrence Livermore National Lab., CA (USA)); Coffield, F.; Dead- 
rick, F.; Newton, M.; Nexsen, W.; Prono, D.; Ravenscroft, D.; 
Throop, A.; Turner, W.; Whitham, K. Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. DOE Contract W-7405-ENG- 
48. (CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

ETA-II is a high current, high-repetition-rate induction linac de- 
signed for use in free-electron laser (FEL) research. ETA-ll design 
is to produce 7.5-MeV, 2-kA, 70-ns pulses at a brightness of 2 x 
10° A/(m-rad)* with a repetition rate of up to 100 Hz continuous or 
5 kHz in a burst mode. The pulse power is generated by pulse 
compression using magnetic switching. The accelerator consists of 
a 1.5-MeV injector using an M-type dispenser cathode followed by 
bO induction cells. Each cell adds 100 keV to the beam. ETA-II will 
be used for brightness transport studies needed for the design of 
higher energy accelerators for visible-light FELs. ETA-I! will also 
drive a microwave FEL at 140 GHz and 250 GHz for plasma heat- 
ing experiments in a tokamak. This report will describe the design 
parameters and initial operation of ETA-Il. 1 ref., 8 figs., 2 tabs. 


35389 (DOE/ER/40150-126, pp. 24-28) Summary of the 
1988 HIF symposium. Godlove, T.F. (FM Technologies, Inc., 
Alexandria, VA (USA)). Southeastern Universities Research Associ- 
ation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The biennial Symposium on Heavy lon Inertial Fusion was held 
at the Gesellschaft f. Schwerionenforschung (GSI), Darmstadt, 
West Germany, June 28-30, 1988. A major highlight was a shift in 
direction of the German and French programs toward experiments 
in beam-target interaction physics. These experiments will be a 
primary goal for GSI when they complete an expansion of their ac- 
celerator facility. Accelerator advances included results from the 
newly-completed multiple-beam induction linac at Berkeley and a 
number of advances in heavy-ion RFQ development. New caicula- 
tions at Livermore were described on final focusing, beam 
propagation in reactors, and target charging. 10 refs. 


35390 (DOE/ER/40150—126, pp. 31-33) The Beijing 35 MeV 
proton linac. Luo, Zi-Hua (Institute of High Energy Physics, Bei- 
jing (China)); Wan, Heng-Fang; Wang, Shu-Hong; Zhou, Qing-Yi. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

The Beijing 35 MeV Proton Linac is described in design feature 
and techniques with emphasis on the 10 MeV to 35 MeV energy 
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extension. Field distribution adjustments, accelerator tune-up and 
the status are also presented in this paper. 3 refs., 3 figs., 1 tab. 


35391 (DOE/ER/40150-126, pp. 51-53) Acceleration, current 
amplification and emittance in MBE-4, an experimental multi- 
ple beam induction linear accelerator for heavy ions. Warwick, 
A.l. (Lawrence Berkeley Lab., CA (USA)); Gough, D.E.; Keefe, D.; 
Meuth, H. Southeastern Universities Research Association, New- 
port News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. DOE Contract AC03-76SF00098. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The authors report on the implementation of a second schedule 
of acceleration and current amplification in MBE-4. Control of the 
beam current within the bunch is improved over that in the first 
schedule by the addition of several small amplitude induction 
pulsers to compensate for acceleration errors and to control the 
ends of the bunch. Measurements of the longitudinal and trans- 
verse emittance are presented. 5 refs., 3 figs., 1 tab. 


35392 (DOE/ER/40150—-126, pp. 86-87) A hospital-based 
proton linac for neutron therapy and radioisotope production. 
Lennox, A.J. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—-89-001). In 
1988 linear accelerator conference proceedings. Order Number 


DE90007862. Available from NTIS, PC A99/MF A01. 

Fermilab’s Alvarez proton linac has been used routinely for neu- 
tron therapy since 1976. The Neutron Therapy Facility (NTF) 
operates in a mode parasitic to the laboratory's high energy 
physics program, which uses the linac as an injector for a syn- 
chrotron. Parasitic operation is possible because the linac delivers 
1.2 x 10'S protons per pulse at a 15 Hz rate, while the high en- 


ergy physics program requires beam at a rate not greater than 0.5 
Hz. Protons not needed for physics experiments strike a beryllium 
target to produce neutrons for neutron therapy. Encouraging clini- 
cal results from NTF have led to a study of the issues involved in 
providing hospitals with a neutron beam of the type available at 
Fermilab. This paper describes the issues addressed by that study. 
12 refs., 1 fig., 1 tab. 


35393 (DOE/ER/40150-126, pp. 91-93) CW operation and 
initial beam experiments with the RFQ1 accelerator. Arbique, 
G.M. (Atomic Energy of Canada Ltd., Chalk River, Ontario 
(Canada)); Chidley, B.G.; McMichael, G.E.; Sheikh, J.Y. Southeast- 
ern Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The RFQI accelerator is a 4-vane cw radiofrequency quadrupole 
designed to accelerate 75 mA of protons to 600 keV. The accelera- 
tor is the major component of a program at the Chalk River Nuclear 
Laboratories (CRNL) to study design, construction, control and di- 
agnostics techniques for high current cw RFQ's. RF conditioning to 
1.5 Kilpatrick was completed and first cw proton beam accelerated 
in July 1988. This paper describes the current status of the accel- 
erator, and the initial beam experiments. 4 refs., 3 figs., 1 tab. 


35394 (DOE/ER/40150-126, pp. 94-96) Low power RF tun- 
ing of the RFQ1 accelerator. Hutcheon, R.M. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario (Canada)); McMichael, G.E. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

The RFQ1 radiofrequency quadrupole accelerator is being built 
to produce 75 mA of 600 keV protons at 100% duty factor, and will 
be a test bed for a wide range of high-power RFQ experiments. 


Low-power rf tuning of the structure has verified the rf design fea- 
tures and operation up to 1.5 Kilpatrick has demonstrated the 
applicability of the design to high-power cw accelerators. This 
report documents the design philosophy and the measured perfor- 
mance characteristics of the various systems, including drive loop, 
tuning plungers, end tuners and vane shorting rings. 3 refs., 5 figs., 
2 tabs. 


35395 (DOE/ER/40150-126, pp. 103-105) Reference design 
for the Fermilab linac upgrade. MacLachlan, J.A. Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

Fermilab plans to increase the energy of its H~ linac from 200 to 
400 MeV as part of a program to enhance the operation of the 
Tevatron for both collider and fixed target operation. The principal 
motivation for the linac upgrade is to reduce the incoherent 
spacecharge tuneshift at injection into the booster synchrotron. 
Other parts of the program are required to fully exploit the linac up- 
grade, but immediate improvement should be seen in booster 
performance with consequent benefit for collider luminosity and 
probably fixed target intensity as well. Improved diagnostic and 
beam steering capabilities and the elimination of some of the obso- 
lete triode power amplifiers are expected to lead to improved 
reliability and consistency in linac operation. The upgrade design 
has been presented in a conceptual design report. This paper 
treats the current evolution of the general design and principal pa- 
rameters of the linac with little reference to components, supporting 
systems, conventional facilities, etc. 13 refs., 5 figs., 1 tab. 


35396 (DOE/ER/40150-126, pp. 106-108) Transition section 
between a 200 MHz drift tube linac and a high gradient cou- 
pled cavity linac for the Fermilab upgrade. MacLachlan, J.A.; 
Mills, F.E.; Oleksiuk, L.W. Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The upgrade of the Fermilab 200 MeV H- linac is a project pro- 
posed as an element of a program to enhance the performance of 
the Tevatron Collider. By replacing the last four of nine 200 MHz 
drift tube accelerating tanks with high gradient 805 MHz structure 
the exit energy is raised from 200 to 400 MeV within the existing 
linac enclosure. The performance of the booster synchrotron will be 
improved because of the reduced spacecharge tuneshift, reduced 
importance of remanent fields, smaller transverse emittance of the 
injected beam, increased available rf bucket area, and reduced 
scattering of the circulating protons by the H~ stripping foil during 
injection. A reference design reflecting the current development of 
the conceptual design is described in a companion paper. 4 refs., 
2 figs., 3 tabs. 


35397 (DOE/ER/40150—126, pp. 109-111) Heavy ion acceler- 
ation using drift-tube structures with optimized focusing. 
Warner, D.J. (CERN, Geneva (Switzerland)). Southeastern Univer- 
sities Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 
14. linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

For the proposed lead ion accelerating facility at CERN various 
options for accelerating ions with q/A < 1/8 (relative to protons) 
from 0.25 MeV/u to 4.2 MeV/u, have been studied. At the preferred 
frequency of 202.56 MHz, the GA drift-tube linac requires excessive 
quadrupole field gradients. However, starting with a 2G, structure 
as reference, it is shown that a hybrid 26. structure with 
quadrupole lenses separated by 48 or more has acceptable 
focusing characteristics. In addition, this approach leads to a signif- 


icant reduction in the number of quadrupoles and in the RF power, 
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and yet retains well-behaved longitudinal and transverse accep- 
tances. 4 refs., 2 figs. 


35398 (DOE/ER/40150-126, pp. 112-114) Low beta linacs 
and alternating phase focusing. Gluckstern, R.L. (Univ. of 
Maryland, College Park (USA)); Vassiliadis, D. Southeastern Uni- 
versities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The limitation in current in low 6 linacs comes primarily from the 
finite size of the separatrix in longitudinal phase space. And the 
size of the separatrix is determined by the non-linear character of 
the longitudinal motion. In this paper the authors try to estimate the 
maximum current which can be accelerated from the size of the 
non-linear term. Their intent is to try to obtain a general understand- 
ing of the current carrying capacity of an APF structure from such 
considerations, since a rigorous analytic treatment of a non-linear 
strong focusing force appears not to be feasible. 2 refs., 4 figs. 


35399 (DOE/ER/40150—-126, pp. 115-118) Design and con- 
struction of a 425-MHz cryogenic (20 K) two-cell DTL sparker. 
Wilson, N.G. (Los Alamos National Lab., NM (USA)); Bolme, G.O.; 
Kalash, K. Southeastern Universities Research Association, New- 
port News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049—: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

A two-cell 425-MHz drift-tube linac (DTL) sparker for operation at 
20 K has been designed and constructed to operate at >2 Kil- 
patrick accelerating voltage while transporting an H~ 5-MeV beam 
at currents up to 100 mA. Permanent-magnet quadrupole (PMQ) 
assemblies are installed in the input/output beam-transport system 
and in the cryogenically cooled cavity drift-tube and two half-cells. 
The cavity, cooled by a 700-W cold-helium gas refrigerator, is 
mounted inside a superinsulated high-vacuum chamber that is 
evacuated by a 360-I/s turbomolecular vacuum-pump system. The 
cavity components (slug tuner, post coupler, drive loop) are fabri- 
cated from electropolished OFHC possessing a residual resistivity 
ratio of > 200. The rf contacts for the cavity end walls are copper- 
plated Inconel X-750 C-seals. The drift-tube stem, post-coupler 
stem, and slug tuner use gold-plated beryllium/copper Multilam 
bands rf contacts. Initial experiments at 20 K have shown a cavity 
Q enhancement of 4-5. The experimental program includes charac- 
terization of the rf cavity beam loading, engineering design and 
construction, and thermal system response. 11 refs., 4 figs. 


35400 (DOE/ER/40150—126, pp. 128-130) Post-coupler sta- 
bilization and tuning of a ramped-gradient drift-tube linac. 
Billen, J.H. (Los Alamos National Lab., NM (USA)); Shapiro, A.H. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

This paper reports low-power tuning and stabilization measure- 
ments on the Los Alamos Ramped-Gradient Drift-Tube Linac 
(RGDTL). The RGDTL is a 425-MHz, 1.87-m-long structure con- 
taining 29 drift tubes, 14 post couplers, 2 tuners, and 2 drive loops. 
The design calls for an axial electric field gradient that increases 
from 2.0 MV/m to 4.4 MV/m over 1.5 m for accelerating H~ from 
2.07 to 6.67 MeV. Asymmetric post couplers adjacent to every 
other drift tube both stabilize and ramp the field. The two tuners 
provide 1.4 MHz of dynamic frequency adjustment around the fre- 
quency selected by a one-time trimming of two tuning bars that are 
bolted inside the tank alongside the drift-tube stems. Field mea- 
surements obtained by the bead-perturbation method determine 
how to adjust the post couplers for the desired ramp. Comparison 
of two field distributions for different deliberate frequency perturba- 
tions quantifies the structure’s tilt sensitivity and indicates whether 
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to tune the post coupler frequencies lower or higher with respect to 
the TMo1o accelerating mode frequency. 3 refs., 6 figs., 1 tab. 


35401 (DOE/ER/40150-126, pp. 143-145) An 805 MHz disk 
and washer structure for the Fermilab linac upgrade. Moretti, 
A.; Young, D.; Lee, G.; Mills, F.E.; Zhou, P.; Swenson, D.A.; Young, 
P.E. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

The Linac Upgrade program, a portion of the Tevatron Upgrade, 
calls for increasing the energy of the existing 200 MeV, 201.25 
MHz linac to 400 MeV in order to reduce beam emittance degrada- 
tion in the Booster. This is to be accomplished by replacing the last 
four Alvarez linac tanks with more efficient, higher gradient 805 
MHz linac structure. One of the linac structures currently under 
study in a collaboration between Fermilab and SAIC is the Disk- 
and-Washer accelerating structure with bi-periodic tee supports, 
four per washer pair. This structure has a stop-band for the TM,,; 
mode (a problem in other designs) centered near the x TMop ac- 
celerating mode frequency. A novel heat shrinking technique is 
used in the construction of a ten-cell one-meter long vacuum proto- 
type structure. Description of the structure, testing techniques and 
test results are presented. 9 refs., 4 figs., 1 tab. 


35402 (DOE/ER/40150-126, pp. 188-189) Redesign of the 
low energy section of the Fermilab linac to improve beam 
brightness. Schmidt, C. (Fermi National Accelerator Lab., Batavia, 
IL (USA)); Noble, R.; Palkovic, J.; Mills, F.E. Southeastern Univer- 
sities Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 
14. linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

The critical parameters which limit the luminosity of the Fermilab 
Tevatron Collider are the beam emittances, both longitudinal and 
transverse, at each stage in the acceleration sequence. Improve- 
ments to reduce invariant emittance growth at earlier acceleration 
stages necessarily encourage improvements in all downstream 
stages. Recent advances in linac technology should permit a signif- 
icant increase in the beam brightness of the Fermilab linac. A 
redesign of the low energy section of the linac is envisioned to in- 
clude a circular aperture H~ source, a short 30-keV transport line 
(solenoids, Gabor lenses or einzel lenses) for matching to a radio 
frequency quadrupole linac (RFQ), and injection at approximately 2 
MeV into a new 200 MHz Alvarez linac tank for acceleration to 10 
MeV. 9 refs., 1 fig. 


35403 (DOE/ER/40150-126, pp. 192-195) Uniform ribbon- 
beam generation for accelerator production of tritium. Jason, 
A.J. (Los Alamos National Lab., NM (USA)); Blind, B.; Svaton, 
E.M. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

A scheme has been developed to produce a uniform distribution 
of beam energy over the large target of a tritium production facility. 
A highly expanded ribbon beam is produced by an astigmatic lens 
system that contains strong octupole and duodecapole elements. 
The nonlinear focusing of these elements gives rise to a nearly 
uniform distribution of intensity along most of the ribbon length. 
Sweeping the beam orthogonal to the ribbon then provides a sim- 
plified alternative to two-dimensional raster schemes. Additionally, 
the scheme virtually eliminates the beam fringes by deflecting 
fringe particles into the beam core. This scheme reduces transport 
line activation and allows a decreased element size. The technique 
can be used in other applications that require a uniform intensity 
distribution in one dimension. Further work is continuing on produc- 
ing an analogously two-dimensionally uniform beam. 3 refs., 4 
figs., 1 tab. 
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35404 (DOE/ER/40150—-126, pp. 196-198) The AGS H~ RFQ 
preinjector. Alessi, J.G. (Brookhaven National Lab., Upton, NY 
(USA)); Brennan, J.M.; Brodowski, J.; Brown, H.N.; Kponou, A.; 
LoDestro, V.; Montemurro, P.; Prelec, K.; Witkover, R.; Gough, R. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

The development of a new preinjector line for the 200 MeV linac 
at BNL, which began in 1986, is nearing completion. The center- 
piece of the new line is a high-current RFQ linac, which replaces 
one of two Cockcroft-Walton (C-W) generators in the preinjector 
complex. Since several reports describing the status of the project 
have been published, in this paper the authors shall give only a 
brief description of the line and then discuss the most recent work 
done on it before it was shut down in September, 1988, for instal- 
lation in the LEBT area. Most of this work concerned the 35 keV 
beam extraction optics and the performance of the 753 keV line. 6 
refs., 6 figs. 


35405 (DOE/ER/40150-126, pp. 211-215) Physics design of 
linear accelerators for intense ion beams. Wangler, T.P. (Los 
Alamos National Lab., NM (USA)). Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF—89-001). In 1988 linear accelerator conference 
proceedings. Order Number DE90007862. Available from NTIS, 
PC AS99/MF A01. 

Advances in the physics and technology of linear accelerators for 
intense ion beams are leading to new methods for the design of 
such machines. The physical effects that limit beam current and 
brightness are better understood and provide the criteria for choos- 
ing the rf frequency and for determining optimum focusing 
configurations to control longitudinal and transverse emittances. 
During the past decade, the use of developments such as the 
radio-frequency quadrupole, multiple beams, funneling, ramped- 
field linac tanks, and self-matching linac tanks is leading to greater 
design flexibility and improved performance capabilities. 30 refs., 1 
fig., 3 tabs. 


35406 (DOE/ER/40150—126, pp. 231-236) The Darmstadt su- 
perconducting linac. Graef, H.D. (Technische Hochschule 
Darmstadt (Germany, F.R.)); Richter, A. Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous Elec- 
tron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. 
linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

Since the superconducting injector of the accelerator produced a 
first beam in August 87 the first half of the main linac (two cryo- 
genic modules containing four superconducting structures) has 
been installed. Four channels of the newly developed rf control 
system have been built and successfully tested with the main linac, 
three defective tuners have however prevented a beam test using 
all of the installed structures simultaneously. The beam from the 
injector linac was used routinely for atomic and nuclear physics ex- 
periments during the course of this year. 7 refs., 5 figs., 3 tabs. 


35407 (DOE/ER/40150-126, pp. 237-241) The ATLAS up- 
grade project. Bollinger, L.M. (Argonne National Lab., IL (USA)). 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

ATLAS is a heavy-ion accelerator system consisting of a 9-MV 
tandem electrostatic injector coupled to a superconducting linac. A 
project now well advanced will upgrade the capabilities of ATLAS 
immensely by replacing the tandem and its negative-ion source 
with a positive-ion injector that consists of an electron-cyclotron 
resonance (ECR) ion source and a 12-MV superconducting injector 
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linac of novel design. This project will increase the beam intensity 
100 fold and will extend the projectile-mass range up to uranium. 
Phase | of the work, which is nearing completion in late 1988, will 
provide an injector comprising the ECR source and its 350-kV volt- 
age platform, beam analysis and bunching systems, beam lines, 
and a prototype 3-MV linac. The ECR source and its voltage 
platform are operational, development of the new class of low- 
frequency interdigital superconducting resonators required for the 
injector linac has been completed, and assembly of the whole sys- 
tem is in progress. Test runs and then routine use of the Phase | 
injector system are planned for early 1989, and the final 12-MV in- 
jector linac will be commissioned in 1990. 12 refs., 6 figs. 


35408 (DOE/ER/40150-126, pp. 242-246) The UNILAC 
upgrade project. Kiabunde, J. (Gesellschaft fuer Schwerionen- 
forschung mbH, Darmstadt (Germany, F.R.)). Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

GSI is extending its accelerator facility by a heavy ion syn- 
chrotron (SIS) and an experimental storage ring (ESR). The 
UNILAC has been upgraded for optimum performance in the new 
complex. Two low energy injectors will be built. The first, a new 
linac, will consist of an ECR-ion source, a 108 MHz-RFQ and an 
interdigital H-type structure. It will deliver a high charge state beam 
at 1.4 MeV/u for further acceleration in the Alvarez section. This 
beam will be used for the continuation of the research program at 
UNILAC energies, and also for injection into the synchrotron. The 
second will be a high current injector, which is expected to increase 
the beam intensity by up to three orders or magnitude. Low charge 
state ions will be accelerated by a 27 MHz-RFQ, and after strip- 
ping the beam will be injected into existing Wideroee tanks. The 
poststripper section of the Unilac has been modified for time shar- 
ing operation: differing ion species, energies and intensities can be 
switched independently to the UNILAC experimental area or to the 
synchrotron on a pulse-to-pulse basis. 17 refs., 7 figs., 2 tabs. 


35409 (DOE/ER/40150-126, pp. 247-251) The Mainz 
microtron operation experience and upgrade progress. Her- 
minghaus, H. (Universitaet Mainz (Germany, F.R.)). Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The Mainz Microtron (MAMI) is a cascade of three normal con- 
ducting race track microtrons operated at 100% duty factor. The 
first two of it have been in operation in a preliminary setup (MAMI 
A) from Feb. 1983 to Oct. 1987 at maximum energy of 187 MeV. 
Operating experience with this setup is communicated. The com- 
plete machine, designed for 855 MeV maximum energy, is 
presently under construction, first beam being expected for end of 
1989. Its present status and some special observations are com- 
municated. 28 refs., 10 figs., 1 tab. 


35410 (DOE/ER/40150—126, pp. 255-258) NIST-Los Alamos 
racetrack microtron status. Wilson, M.A. (National Institute of 
Standards and Technology, Gaithersburg, MD (USA)); Ayres, R.L.; 
Cutler, R.|.; Debenham, P.H.; Lindstrom, E.R.; Mohr, D.L.; Penner, 
S.; Rose, J.E.; Young, L.M. Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The NIST-Los Alamos Racetrack Microtron (RTM) is designed to 
deliver a low-emittance electron beam of up to 0.5 mA cw over an 
energy range of 17 MeV to 185 MeV. Fed by a 5 MeV injector, the 
RTM contains two 180° end magnets that recirculate the beam up 
to 15 times through a 12 MeV FF linac. The linac, which operates 
in a standing-wave mode at 2,380 MHz, has been tested to nearly 





full RF power. At present, the injector has undergone beam tests, 
and the beam transport system is complete through the 12 MeV 
linac. A temporary beam line has been installed at the exit of one 
end magnet to measure the beam energy, energy spread, and 
emittance after one pass through the accelerator. Preliminary 
results indicate that the accelerated beam energy spread and emit- 
tance are within design goals. 4 refs., 7 figs. 


35411 (DOE/ER/40150—126, pp. 267-272) The use of elec- 
tromagnetic particie-in-cell codes in accelerator applications. 
Eppley, K. (Stanford Linear Accelerator Center, CA (USA)). South- 
eastern Universities Research Association, Newport News, VA 
(USA). Continuous Electron Beam Accelerator Facility. Jun 1989. 
(CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

The techniques developed for the numerical simulation of plas- 
mas have numerous applications relevant to accelerators. The 
operation of many accelerator components involves transients, 
interactions between beams and ff fields, and internal plasma os- 
cillations. These effects produce non-linear behavior which can be 
represented accurately by particle in cell (PIC) simulations. The au- 
thors will give a very brief overview of the algorithms used in PIC 
Codes. They will examine the range of parameters over which they 
are useful. They will discuss the factors which determine whether a 
two or three dimensional simulation is most appropriate. PIC codes 
have been applied to a wide variety of diverse problems, spanning 
many of the systems in a linear accelerator. They will present a 
number of practical examples of the application of these codes to 
areas such as guns, bunchers, rf sources, beam transport, emit- 
tance growth, and final focus. 11 refs., 8 figs., 1 tab. 


35412 (DOE/ER/40150-126, pp. 273-278) Latest develop- 
ment in codes for electromagnetic fields. Weiland, T. 
(Deutsches Elektronen-Synchrotron DESY, Hamburg (Germany, 
F.R.)). Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

The latest development in codes for calculating electromagnetic 
fied has concentrated on fully three-dimensional programs. Two- 
dimensional codes are well established and in routine use for 
designing accelerator equipment. However, some 2D problems are 
not yet solved and are still being worked on, such as determining 
the impedance of cylindrical objects above the cut-off frequency of 
the adjacent beam pipe. Three-dimensional codes are still being 
developed but only a few are being used. The most advanced 
package, the MAFIA system, has been extended recently to allow 
solution of electrostatic and magnetostatic fields with quasi-open 
boundary conditions. The modules solving for resonant frequencies 
and modes have been improved in their accuracy and speed. A 
new major revision of the whole family of codes will provide a con- 
sistent and more comfortable user interface, which is fully 
menu-driven with built in on-line help for all commands. This new 
release will also include new modules for 3D particle-in-cell simula- 
tion. Many new modules are under development and will make this 
system a universal tool in the design of electromagnetic devices. A 
user guide to the MAFIA codes with easy-to-follow instructions and 
examples is now available to noncommercial institutions, as is also 
the source code. Concurrent codes, which are not generally avail- 
able, such as ARGUS or SOS, have also been improved. One can 
observe that the different codes become more and more alike with 
time. 43 refs., 6 figs., 1 tab. 


35413 (DOE/ER/40150-126, pp. 305-307) The electron 
accelerator for FELIX [Free Electron Laser for Infrared eXperi- 
ments]. van Amersfoort, P.W. (FOM-Instiuut voor Plasmafysica 
Rijnhuizen, Nieuwegein (Netherlands)); van der Geer, C.A.J.; van 
der Meer, A.F.G.; Bruinsma, P.J.T.; Hoekstra, R.; Kroes, F.B.; Luy- 
ckx, G.; Noomen, J.G.; Poole, M.W.; Saxon, G. Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
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News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The authors discuss the design of the electron accelerator for 
the Free Electron Laser for Infrared eXperiments (FELIX), which is 
meant to provide the Dutch science community with a rapidly tun- 
able source of infrared radiation. The first stage of the project will 
(at least) cover the wavelength range between 8 and 80 um. The 
accelerator consists of a triode with a grid modulated at 1 GHz, a 
3.8-MeV buncher, and two travelling-wave S-band linac structures, 
with which 70-A, 3-ps bunches are accelerated to an energy be- 
tween 15 and 4-5 MeV. The system has been designed to minimize 
the energy spread in the electron beam. 8 refs., 2 figs., 1 tab. 


35414 (DOE/ER/40150-126, pp. 308) A linac for free elec 
tron laser at JAERI. Okhubo, Makio (Japan Atomic Energy 
Research Institute, Ibaraki-ken (Japan)); Kawarasaki, Yuuki; Shika- 
zono, Naomoto; Mashiko, Katsuo; Sugimoto, Masayoshi; 
Sawamura, Masaru; Yoshikawa, Hiroshi; Takabe, Masayuki. South- 
eastern Universities Research Association, Newport News, VA 
(USA). Continuous Electron Beam Accelerator Facility. Jun 1989. 
(CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

Design and construction of a 25 MeV superconducting linac has 
been started for a free electron laser oscillation at 10 ~ 20 um in- 
frared wave lengths. The linac consists of a 250 kV grid pulsed 
gun, an 84.7 MHz sub-harmonic buncher, a 508 MHz buncher, two 
508 MHz superconducting multi-cell linac. Beam pulsing will be 
made by using a triode gun with a repetition rate of 12.1 MHz with 
4 ns micro-pulse width. Design parameters of the injector and the 
bunchers are briefly described. 5 refs. 


35415 (DOE/ER/40150-126, pp. 318-321) Beam break-up 
and resistive wall instability in a steady-state free electron 
laser in the microwave regime. Takayama, Ken (National Lab. for 
High Energy Physics (KEK), Ibaraki (Japan)). Southeastern Univer- 
sities Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 
14. linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

The beam break-up instability and resistive wail instability 
caused by interaction between beam and induction gap, vacuum 
chamber wall, in a steady-state free electron laser in the mi- 
crowave regime are considered. The large energy spread induced 
by free electron laser performance is theoretically proved not to 
lead to Landau damping of both instabilities when the synchrotron 
frequency is of order or larger than the betatron frequency. (This is 
an intrinsic nature of a steady-state free electron laser). 12 refs. 


35416 (DOE/ER/40150—126, pp. 332-334) Cascaded trans- 
mission line model for global DTL analysis. Shmoys, J. 
(Polytechnic Univ., Farmingdale, NY (USA)); Jones, R.M.; Cheo, 
B.R. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC AQ9/MF A01. 

The structure or a DT linac is regarded as a tandem arrange- 
ment of sections of coaxial waveguide and circular waveguide. If 
these sections are long enough, the dominant mode is sufficient to 
represent propagation in each section. Thus the representation of 
the structure is reduced to a succession of transmission line seg- 
ments connected by equivalent networks or the coaxial line-circular 
waveguide junctions. This equivalent network was calculated by 
the Galerkin procedure. This computation is the main CPU-time in- 
tensive ingredient, or the theory and it is easily done on a PC. The 
complete calculation of field distribution and resonant frequency for 
a 30 drift tube linac takes about five minutes on a VAX. The tilt re- 
sulting from a perturbation of the end sections of the linac is easily 
calculated directly from the dimensions of the structure. For a uni- 
form structure the agreement with results obtained by using the 
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SUPERFISH program was excellent. One can incorporate into this 
model a representation or a post coupler as a series resonant 
circuit connected across the transmission line, with the two param- 
eters determined by the length and thickness of the post. 
Numerical experiments show that the post coupler should be tuned 
below the cavity resonant frequency for stabilization. 6 figs. 


35417 (DOE/ER/40150—-126, pp. 335-337) Error studies us- 
ing PARTRACE, a new program that combines PARMILA and 
TRACE 3-D. Crandall, K.R. (AccSys Technology, Inc., Pleasanton, 
CA (USA)). Southeastern Universities Research Association, New- 
port News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049—: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
AS9/MF A01. 

PARTRACE is a new program that combines the input format 
and linac generation of PARMILA with the beam dynamics of 
TRACE 3-D. The result is an extremely fast-running version of 
PARMILA that can be used for error studies or for optimizing linacs 
and transport lines. The effects of errors, such as quadrupole mis- 
alignments, can be studied by making many runs with random 
errors. The magnitudes of the undesirable consequences, such as 
beam displacement and emittance growth, can be summarized by 
probability distributions. These results can be used for setting error 
tolerances or in estimating the amount of corrective action re- 
quired. 3 refs., 3 figs., 1 tab. 


35418 (DOE/ER/40150-126, pp. 373-375) Cavity-waveguide 
coupling through a large aperture. Wang, T.F. (Los Alamos Na- 
tional Lab., NM (USA)); Thode, L.E.; Cooper, R.K. Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-i4), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

In designing a high-power, single-feed rf-cavity, one needs to 
consider the field disturbance caused by the large coupling aper- 
ture between the cavity and the waveguide. In this paper, the 
authors present an approach for studying this kind of field distur- 
bance for modes in the frequency domain by using the three 
dimensional code MAFIA. They demonstrate that by judiciously 
choosing the boundary conditions at the appropriate location along 
the waveguide, one can model the cavity-waveguide system by a 
closed boundary system and reduce the computation time signifi- 
cantly. 5 refs., 7 figs. 


35419 (DOE/ER/40150—-126, pp. 376-378) Fringe fields of 
current-dominated multipole magnets. Wadlinger, E.A. (Los 
Alamos National Lab., NM (USA)). Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF-89-001). In 1988 linear accelerator conference 
proceedings. Order Number DE90007862. Available from NTIS, 
PC AQ9/MF A01. 

The author determines analytic functions that describe the fringe 
field region of Lambertson, or cosine-wound, magnets. In particu- 
lar, he is interested in determining the aberrations, up to fifth order, 
of a beam transiting our large-bore current-dominated quadrupoles. 
We determine the scalar potential from the vector potential calcu- 
lated first for a single current loop and then for a 2N symmetric 
current loop multipole magnet. 2 refs., 1 fig., 2 tabs. 


35420 (DOE/ER/40150-126, pp. 540-543) The Brookhaven 
Accelerator Test Facility. Batchelor, K.; Chou, T.S.; Fernow, 
R.C.; Fischer, J.; Gallardo, J.; Kirk, H.G.; Koul, R.; Palmer, R.B.; 
Pellegrini, C.; Sheehan, J. Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. DOE Contract AC02-76CH00016. 
(CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 
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The Brookhaven Accelerator Test Facility ATF will consist of a 
50-100 MeV/c electron linac and a 100 GW COz laser system. A 
high brightness RF-gun operating at 2,856 MHz is to be used as 
the injector into the linac. The RF-gun contains a Nd:Yag-laser- 
driven photocathode capable of producing a stream of six ps 
electron pulses separated by 12.5 ns. The maximum charge in a 
micropulse will be one nano-Coulomb. The COz laser pulse length 
will be a few picoseconds and will be synchronized with the elec- 
tron pulse. The first experimental beam is expected in Fall 89. The 
design electron beam parameters are given and possible initial ex- 
periments are discussed. 9 refs., 1 fig., 3 tabs. 


35421 (DOE/ER/40150—-126, pp. 565-567) Engineering de- 
sign of the injector linac for the advanced light source (ALS). 
Taylor, B. (Lawrence Berkeley Lab., CA (USA)); Lancaster, H.; 
Hoag, H. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

The injection system for the ALS is designed to provide an elec- 
tron beam of up to 400 mA at 1.5 GeV to the storage ring in a 
filling time of less than five minutes. The 328 RF buckets in the 
storage ring can be filled with electrons in an arbitrary pattern. The 
injection system begins with an S-Band linac that provides 50 MeV 
electrons to the booster synchrotron for further acceleration to 1.5 
GeV. The electron gun can be pulsed to give single and multi- 
bunch formats. An efficient subharmonic bunching system is used 
to compress the electron gun pulse to fit in a single S-Band 
bucket, thereby conserving charge and making the diagnostics of 
booster injection unambiguous. A by-product of this bunching is 
flexibility for future FEL injection. Two disk-loaded accelerating 
waveguides that are independently powered complete the acceler- 
ation with modest field gradients. These two sections are fabricated 
using self-aligning precision-machined cups. Energy spread due to 
beam loading is compensated by a fast differential phase shift be- 
tween the two accelerating sections. 3 refs., 4 figs., 2 tabs. 


35422 (DOE/ER/40150—126, pp. 583-585) The roles of fre- 
quency and aperture in linac accelerator design. Farkas, Z.D. 
(Stanford Univ., CA (USA)). Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

Expressions for accelerating structure parameters, including 
those that determine the peak and average power inputs required 
to attain a given gradient, are given as functions of aperture to 
wavelength ratio for a 27/3 mode disk-loaded guide. The value of 
the wavelength to aperture ratio varies over a large range, corre- 
sponding to group velocities that vary from nearly zero to nearly 
the speed of light. The parameters exhibit proper asymptotic be- 
havior in both limits. These parameters are benchmark values to 
which parameters for other modes and for other structure shapes 
can be compared. For example, it will be shown that the increased 
peak surface field to accelerating field ratio due to increased aper- 
ture to wavelength ratio can be reduced by shaping the iris profile. 
Structure shapes are varied not only to show possible improvement 
of structure parameters, but also to improve ease of mechanical 
fabrication and temperature control. 4 refs., 7 figs., 1 tab. 


35423 (DOE/ER/40150-126, pp. 586-588) A beauty factory 
using an SRF linac and a storage ring. Bisognano, J.J. (Continu- 
ous Electron Beam Accelerator Facility, Newport News, VA (USA)); 
Boyce, J.R.; Douglas, D.; Heifets, S.; Kewisch, J.; Krafft, G.; Ross- 
manith, R. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. DOE Contract AC05-84ER40150. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 





The authors present a brief review of accelerator facilities pro- 
posed for measuring CP violation in the B-meson system. In light of 
this comparison they discuss requirements for a B-factory using an 
e* storage ring beam colliding with a superconducting RF linac e— 
beam to produce a luminosity of 10°* cm~*sec—'. 14 refs., 3 tabs. 


35424 (DOE/ER/40150—126, pp. 544-546) Beatwave acceler- 
ation experiments. Clayton, C.E. (Univ. of California, Los Angeles 
(USA)); Joshi, C.; Leemans, W.P.; Marsh, K.A.; Shu, M._T.; 
Williams, R.L. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. DOE Contract FG03-87ER13752. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The possibility of using high density plasmas as a medium for a 
high gradient accelerator is being studied experimentally at UCLA. 
This proof-of-principle experiment uses a large COz laser to excite 
plasma waves with large accelerating fields and a 1.5 MeV linac to 
probe the fields. Preliminary results from optical scattering diagnos- 
tics indicate that the length L of the wave times the accelerating 


gradient E. is so far limited to EaL { <=} 3.2 MeV whereas the - 


experiment is designed to achieve Eal ~ 10 MeV. 9 refs., 6 figs. 


35425 (DOE/ER/40150—126, pp. 601-602) 14 MeV electron 
radiation processing accelerator. Zhai, Xinglin (institute of 
Atomic Energy, Beijing (China)); Chong, Jinchen; Shi, Xiuzhen; Liu, 
Chen,; Zhang, Zhaoming; Qu, Baoming; Xu, Fenjuan. Southeast- 
ern Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

14Mev electron linear accelerator at Institute of Atomic Energy 
(IAE) has been reformed to a radiation processing accelerator with 
a scanner and a 900 bending magnet. This paper describes char- 
acteristics and applications of the accelerator. The average beam 
power is greater than 0.4Kw, dose rate is about 1MR/min, avail- 
able radiation area is 600mm times 400mm, ununiformity of 
scanning is less than 10%. At present, the authors are trying to ir- 
radiate gemstone to change their color but it is in a beginning 
stage. 3 refs., 3 figs., 3 tabs. 


35426 (DOE/ER/40150-126, pp. 611-613) Compact high- 
transmission electron linac structures. Labrie, J.P. (Atomic 
Energy of Canada Ltd., Chalk River, Ontario (Canada)). Southeast- 
ern Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

Beam transmission through standing-wave linacs, designed with 
their electron gun mounted on the accelerator structure, is usually 
about 35%. Significant improvements in beam transmission through 
these devices can be obtained with a cylindrical cavity coupled at 
the front end of the linac structure. The accelerator section is then 
composed of a cylindrical buncher cavity electromagnetically cou- 
pled to shaped cavities for high rf efficiency. The device remains 
compact and is better adapted to high average beam power opera- 
tion. Beam dynamics calculations have shown that beam 
transmission can be increased by 50%. Output transverse emit- 
tance and energy spread are 2 times greater than in conventional 
standing-wave structures. This degradation of the output beam 
characteristics is acceptable for use of these devices as high- 
power bremsstrahlung sources. 11 refs., 4 figs., 1 tab. 


35427 (DOE/ER/40150—126, pp. 614-616) Construction of a 
35 MeV double sided microtron (DSM). Tanaka, T. (Nihon Univ., 
Funabashi (Japan)); Hayakawa, K.; Yoshida, K.; Takeda, O.; Sato, 
K.; Torizuka, Y. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049-: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
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CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
AS9/MF A01. 

Construction of a CW 35 Mev double sided microtron (DSM) was 
started at Nihon University in 1984. Assembly and alignment of 
magnets, accelerating tubes and vacuum chambers have already 
been completed. The 5 MeV injector, the injection beam transport 
line and the first turn acceleration orbit have been tested with a 
pulsed electron beam of peak 10 yA. 6 refs., 6 figs., 2 tabs. 


35428 (DOE/ER/40150-126, pp. 625-627) A 20 MHz ferrite 
inductive isolation loss study. Lancaster, K.T. (Sandia National 
Labs., Albuquerque, NM (USA)); Buttram, M.T. Southeastern 
Universities Research Association, Newport News, VA (USA). Con- 
tinuous Electron Beam Accelerator Facility. Jun 1989. DOE 
Contract AC04-76DP00789. (CONF-881049—: 14. linear accelera- 
tor conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

This paper presents data on ferrite core samples that were tested 
with an applied 20 kilovoit, 25 ns unipolar pulse. The intent of this 
study was to identify ferrite materials that had superior blocking 
characteristics at this frequency. The 15 samples are toroidal cores 
with a 7.6 cm outside diameter, a 3.8 cm inside diameter and a 
1.27 cm thickness. The sample cores acted as blocking inductors 
in the test circuit. When pulsed, the excitation current and induced 
voltage were recorded and presented in graphical form. The princi- 
pal data evaluated in this study were power loss and maximum 
delta B swing. Four samples were tested from Phillips Corp. (Hol- 
land): 4M2, 4L2, 8C11, and 8C12. Five samples were tested from 
TDK Corp. (Japan): PE11B, PE11BB, PE14, Q5B, and MD9. Six 
samples were tested from Ceramic Magnetics Corp. (USA): 
CMD5005, CN20, C2003, C2010, C2025 and C2050. The results 
of this study identify four materials that have pulsed relative perme- 
ability (>400) and a total magnetic induction swing (DB) greater 
than 0.6 Tesla at this frequency. 2 refs., 11 figs., 1 tab. 


35429 (DOE/ER/40150-126, pp. 628-630) RADLAC-II up- 
grade experiments. Shope, S.L. (Sandia National Labs., 
Albuquerque, NM (USA)); Frost, C.A.; Hasti, D.E.; Leifeste, G.T.; 
Mazarakis, M.G.; Poukey, J.W.; Smith, D.L. Southeastern Universi- 
ties Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. DOE Contract AC04- 
76DP00789. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

The linear induction accelerator, RADLAC Il, is being upgraded 
to produce a 20-MeV, 40-kA annular electron beam with improved 
beam quality. Previously, the accelerator produced a 15-MeV, 15- 
kA beam. Improvements in the pulsed power, injector design, and 
magnetic field have resulted in a faster rising, flat-topped voltage 
pulse. The first experiments used only the injector and produced a 
5.3-MeV, 47-kA high quality annular beam that was transported in 
a 20-kG magnetic guide field to the location of the first 2.5-MV 
accelerating gap. The beam is now being transported and acceler- 
ated through two of the six accelerating gaps. The accelerating 
gaps are of a unique design that minimizes changes in the radial 
electric field to reduce the amplitude of radial oscillations. The 
quality of the accelerated beam will be measured through two gaps 
before adding the remainder of the accelerator. Simulations show 
that the beam quality will be maintained through the accelerator. 
The final accelerator will produce a 20-MeV, 40-kA annular high 
quality beam with a small perpendicular velocity component, vs, 
with Ble < 0.2 c. 11 refs., 5 figs., 1 tab. 


35430 (DOE/ER/40150-126, pp. 652-656) A high-intensity 
drift-tube linac with ramped accelerating gradient. Liska, D.J. 
(Los Alamos National Lab., NM (USA)); Mignardot, H.; Billen, J.H.; 
Dauelsberg, L.B.; Zimmerman, G.W. Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF—89-001). In 1988 linear accelerator conference 
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proceedings. Order Number DE90007862. Available from NTIS, 
PC A99/MF A01. 

Ramped accelerating gradients in drift-tube linacs are made pos- 
sible by post couplers with extreme differential coupling between 
adjacent accelerating gaps. By bringing the energy of the beam up 
through ramping, better overall control of longitudinal emittance can 
be accomplished and a more compact accelerator achieved. Such 
a machine has been designed at Los Alamos and built through in- 
dustrial participation with the Hanford Engineering Development 
Laboratory (HEDL), the Brobeck Corp., and Grumman Aerospace 
Corp. The design of the Ramped-Gradient Drift-Tube Linac 
(RGDTL) involved development of high-powered drive loops, spe- 
cially instrumented drift tubes, and a new rotary-type dynamic 
tuner. The assembly of the machine from the industrial compo- 
nents has been completed, and it is now installed and in operation 
at the Accelerator Test Stand (ATS) in Los Alamos. 6 refs., 7 figs. 


35431 (DOE/ER/40150-126, pp. 666-668) New features of 
the AT-procedure for an intensive ion linac. Dubinsky, G.A. (in- 
stitute of Nuclear Research, Moscow (USSR)); Reshetov, A.V.; 
Senichev, Yu.V.; Shaposhnikova, E.N. Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous Elec- 
tron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. 
linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

The authors investigate At-procedure features connected with us- 
ing the longitudinal bunches instead of the single particle for the 
tuning of the ion linac. The At-procedure for longitudinal bunches is 
found to be correct from viewpoint of the minimal oscillation of the 
bunch center of gravity excluding the setting of the RF field ampli- 
tude too high. The error of the amplitude estimation is determined 
to be a function of the root-mean-square bunch sizes. Also we 
consider At-procedure for cavities with deviations of their parame- 
ters from design values. Some results of mutual compensation of 
such deviations in the linear accelerator of Moscow meson factory 
(MMF) are shown. They discuss briefly the nonlinear method of 
data handling which allows to set RF amplitude and phase as well 
as to find the size of the effective bunch. 4 refs., 5 figs. 


35432  (DOE/ER/40150-126, pp. 680-683) Work on super- 
conducting linacs in progress in Frascati. Aragona, A.; Biscari, 
C.; Boni, R.; Castellano, M.; Cattoni, A.; Chimenti, V.; De Simone, 
S.; Faini, S.; Gambardella, U.; Guiducci, S. Southeastern Universi- 
ties Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 
14. linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

A research and development program in the field of RF super- 
conductivity is in progress in Frascati, at the INFN Frascati 
National Laboratory, as part of a larger effort promoted by INFN in 
the field of superconductivity applied to accelerators, ranging from 
magnets to RF cavities and including basic research on the proper- 
ties of superconducting (SC) materials. The program is carried out 
in collaboration with other INFN laboratories (mainly Milan and 
Genova) and with University groups. Its aim is to establish the 
feasibility of high energy, high duty cycle, high peak current super- 
conducting electron linear accelerators. As a first stage of the 
program, the construction of a small 49 MeV SC linac called LISA 
has been authorized and is under way. The authors first present 
the status of LISA and then give a summary of the other R&D ac- 
tivities in progress or planned. 13 refs., 5 figs., 5 tabs. 


35433 (DOE/ET/53088-434) Strong and weak instabilities 
in a 4D mapping model of accelerator dynamics. Bountis, T. 
(Texas Univ., Austin, TX (USA). Inst. for Fusion Studies); Tom- 
paidis, S. Texas Univ., Austin, TX (USA). Inst. for Fusion Studies. 
May 1990. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FGO05-80ET53088. (IFSR-434). Order Number 
DE90012462. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 

Periodic solutions of a 4-dimensional (4-D) mapping model of ac- 
celerator dynamics are obtained and their stability is studied. It is 
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found that near such unstable periodic orbits of low period, there 
exist chaotic regions of strong instability in the 4-dimensional space 
Xn, Xne1» Yn» Yne1, through which orbits escape very quickly to infin- 
ity. On the other hand, near 2-dimensional orbits in the Xn, Xn41 
plane stability conditions are obtained for which the y, oscillations 
do not grow appreciably even if x;, Xo are chosen within the 
chaotic layer of an associated unstable 2-D orbit. In the latter case, 
evidence of weak instabilities, or Arnol'd diffusion is found and dif- 
fusion coefficients are calculated (~10-'') and compared with the 
ones obtained (~10-19), when x;,X9 are chosen within a region of 
oscillatory (quasiperiodic) motion. 14 refs., 5 figs., 1 tab. 


35434 (FNAL-TM—1659) A device for precision dimensional 
measurement of superconducting cable. Carson, J.A.; Barczak, 
E.; Bossert, R.; Fisk, E.; Mantsch, P.; Riley, R.; Schmidt, E.E.; 
Schmidt, E.E. Jr. Fermi National Accelerator Lab., Batavia, IL 
(USA). 19 May 1986. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03000. Order Number 
DE90011729. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

A need for continuous sampling of the dimensions of supercon- 
ducting cable has lead to the development of a machine for that 
purpose. This device measures average thickness, width, and key- 
stone angle for a wide variety of cable sizes while under the 
mechanical loading anticipated in the final coil structure. Linear di- 
mensions can be measured to +0.0001 in. and angle to +0. 01°. 
Cable can be measured with and without insulation. Loading is 
variable up to 25 ksi. This device has applications in epoxy free 
coil winding where the cable dimensions must be well understood 
before coil winding in order to predict the size of the finished coil 
package. As a diagnostic device, it has application in the cable 
making process to help understand causes for subtle inconsisten- 
cies in cable dimensions. A possible quality control application 
exists. Current cable quality control requires destructive techniques 
with very small samplings, usually two samples for 5000 ft of 
cable. We have evaluated device performance by repeated mea- 
surements of lengths of SSC cable. 7 figs. 


35435 (LA-UR-90-1483) Integrated Numerical Experiments 
(INEX) and the Free-Electron Laser Physical Process Code 
(FELPPC). Thode, L.E.; Chan, K.C.D.; Schmitt, M.J.; McKee, J.; 
Ostic, J.; Elliott, C.J.; McVey, B.D. Los Alamos National Lab., NM 
(USA). [1990]. 34p. Sponsored by U.S. Department of Defense. 
DOE Contract W-7405-ENG-36. (CONF-900163-9: Accelerator 
computer code meeting, Los Alamos, NM (USA), 22-25 Jan 1990). 
Order Number DE90011957. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

The strong coupling of subsystem elements, such as the accel- 
erator, wiggler, and optics, greatly complicates the understanding 
and design of a free electron laser (FEL), even at the conceptual 
level. Given the requirements for high-performance FELs, the 
strong coupling between the laser subsystems must be included to 
obtain a realistic picture of the potential operational capability. To 
address the strong coupling character of the FEL the concept of an 
Integrated Numerical Experiment (INEX) was proposed. Unique 
features of the INEX approach are consistency and numerical 
equivalence of experimental diagnostics. The equivalent numerical 
diagnostics mitigates the major problem of misinterpretation that of- 
ten occurs when theoretical and experimental data are compared. 
The INEX approach has been applied to a large number of accel- 
erator and FEL experiments. Overall, the agreement between INEX 
and the experiments is very good. Despite the success of INEX, 
the approach is difficult to apply to trade-off and initial design 
studies because of the significant manpower and computational re- 
quirements. On the other hand, INEX provides a base from which 
realistic accelerator, wiggler, and optics models can be developed. 
The Free Electron Laser Physical Process Code (FELPPC) in- 
cludes models developed from INEX, provides coupling between 
the subsystems models and incorporates application models rele- 
vant to a specific trade-off or design study. 


35436 (LA-UR-90-1633) Irradiation facilities at the Los 
Alamos Meson Physics Facility. Sandberg, V. Los Alamos Na- 
tional Lab., NM (USA). [1990]. 20p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
9003165—1: Task force on radiation damage testing at the SSC, 
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Dallas, TX (USA), 5 Mar 1990). Order Number DE90011984. Avail- 
able from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The irradiation facilities for testing SSC components and detector 
systems are described. Very high intensity proton, neutron, and 
pion fluxes are available with beam kinetic energies of up to 800 
MeV. 4 refs., 12 figs., 2 tabs. 


35437 (LBL-27949) Self-calibrating position-sensitive sili- 
con detectors. Walton, J.T. (Lawrence Berkeley Lab., CA (USA)); 
Sommer, H.A.; Wozniak, G.J.; Peasiee, G.F.; Bowman, D.R.; Ke- 
hoe, W.L.; Moroni, A. Lawrence Berkeley Lab., CA (USA). Nov 
1989. 9p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-900143-33: Institute for Electronic and 
Electrical Engineers (IEEE) nuclear science symposium, San Fran- 
cisco, CA (USA), 15-19 Jan 1990). Order Number DE90011225. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Position-sensitive silicon detectors with fifteen discrete position 
output signal levels have been developed for heavy ion reaction 
studies at the Lawrence Berkeley Laboratory. The detectors, both 
300 um and 5000 um thick, for use in AE-E telescopes, employ a 
series of high and low conductivity strips to provide quantization of 
the position signal. This technique allows for self-calibration of the 
detector linearity, ready correction of nonlinearities, and on-line 
monitoring of detector performance. Some aspects of the fabrica- 
tion of both the 300 um and 5000 um detectors are discussed 
along with their operating characteristics. Illustrative experimental 
results of 5La-induced reactions on “°Ca targets are presented. 8 
refs., 13 figs. 


35438 (NAC-AR-—88-01, pp. 25-28) The control system. Na- 
tional Accelerator Centre, Faure (South Africa). 1988. In Annual 
report June 1988. Order Number DE90630179. Available from 
NTIS (US Sales Only), PC A13/MF A01; OSTI; INIS. 

The present control system has matured both in terms of age 
and capacity. Thus a new system based on a local area network 
(LAN) is being developed. A pilot project has been started but, ow- 
ing to difficulties encountered with the present operating system 
used with the microprocessors, it has become necessary to recon- 
sider the choice of operating system. A_ recently-released 
multi-tasking operating system that runs on the existing hardware 
has been chosen. 1 fig. 


35439 (NAC-AR-88-01, pp. 62-69) Electronic engineering. 
National Accelerator Centre, Faure (South Africa). 1988. In Annua/ 
report June 1988. Order Number DE90630179. Available from 
NTIS (US Sales Only), PC A13/MF A01; OSTI; INIS. 

During the past year the Electronics group has worked on 
various projects such as an isotope target transport system, short- 
circuit plate control system for SPC1 and the SSC, a single board 
micro-controller, a tuning capacitor control system, installation of 
power supplies and cables as well as numerous smaller projects. A 
description of some of the larger projects are given. 6 figs. 


35440 (NAC-AR-88-01, pp. 82-86) Experimental nuclear 
physics: Development of a detector telescope for studies of 
the reaction A(p,sup 2He) at 200 MeV. National Accelerator Cen- 
tre, Faure (South Africa). 1988. In Annual report June 1988. Order 
Number DE90630179. Available from NTIS (US Sales Only), PC 
A13/MF A01; OSTI; INIS. 

The unbound ?He state has been observed in nuclear reactions 
induced by deuterons and alpha particles at energies below 100 
MeV. In order to determine whether the (p,2He) reaction could be 
used as a spectroscopic tool at higher energies. The possibility of 
developing a detection system capable of observing the break-up 
protons from *He produced by 200 MeV protons was investigated. 
5 figs., 2 refs. 


35441 (NAC-AR-89-01, pp. 5-8) The separated-sector cy- 
clotron: Operation. National Accelerator Centre, Faure (South 
Africa). 1989. In Annual report June 1989. Available from the Na- 
tional Accelerator Centre, PO Box 72, Faure, 7131, South Africa. 
The separated-sector cyclotron (SSC) has now been in operation 
for more than two years, and has produced proton beams with en- 
ergy ranging from 27 to 200 MeV as well as alpha-particle beams. 
The SSC has proved to be a reliable machine and easy to operate. 
The rf system works very well, and at voltages of up to 250 kV has 


a spark-over rate of about once in three days. It normally requires 
less than 10 seconds to restart the rf automatically after such a 
spark-over. Variations in the temperature of the sector magnets 
caused by different excitations of the main coils initially affected the 
stability of the magnetic field of the sector magnets. The tempera- 
ture is now regulated by controlling the inlet cooling water 
temperature in such a way that the average temperature of the in- 
let and outlet water is kept constant during different coil excitations. 
This measure has impioved the stability appreciably. The vacuum 
system operates reliably in the 10-”’ mbar range. Unscheduled in- 
terruptions were mainly due to the power supplies and cooling 
water of the separated-sector cyclotron, the buncher in the transfer 
beamline and the electrostatic extraction channel of the injector cy- 
clotron. Numerous power dips in the grid supply (resulting in 
considerable loss of beam time) led to the decision to acquire a 
3.2 MVA uninterruptible power supply (UPS) which can keep the 
main components of the facility supplied for ten minutes in the 
event of a power failure. This UPS has been delivered and is 
presently being installed. A slit to limit the beam width soon after 
injection into the SSC is being developed and should be installed 
at the end of the year. The main beam loss occurs on the front col- 
limator of the first septum magnet, which has a septum thickness 
of 7 mm. 2 figs., 4 tabs. 


35442 (NAC-AR-89-01, pp. 14-16) The separated-sector cy- 
clotron: components: The control system. National Accelerator 
Centre, Faure (South Africa). 1989. In Annua/ report June 1989. 
Available from the National Accelerator Centre, PO Box 72, Faure, 
7131, South Africa. 

The computer control system has functioned well, with only 9 
hours of beam loss occasioned by a hardware failure. New pro- 
jects include automatic regulation of beam current by feedback 
control of slit widths, and automatic centering of slit positions after 
energy changes to maximize beam transmission. Little progress 
has been made with the new control system, but several interface 
cards have been evaluated for the OS/2 operating system. New 
microprocessor systems have been constructed, and new software 
has been developed for controlling the rotary target magazine for 
isotope production, for the emittance measuring system, for spec- 
trometer field mapping and for the safety-interlock system. 


35443 (NAC-AR-89-01, pp. 44-50) Mechanical engineering. 
National Accelerator Centre, Faure (South Africa). 1989. In Annual 
report June 1989. Available from the National Accelerator Centre, 
PO Box 72, Faure, 7131, South Africa. 

The Mechanical Engineering Division is responsible for the de- 
sign, construction, and maintenance of much of the apparatus 
which constitutes the accelerator facility. Provision is made for 
dealing with breakdowns as well as scheduled maintenance. In ad- 
dition, existing designs are improved or modified, where required, 
to give greater reliability or more efficient service. Over the past 
number of years the staff in this division have given a considerable 
amount of attention to local manufacture of components previously 
imported from overseas sources. This has resulted in a consider- 
able reduction in the cost of some major items together with the 
transfer of up-to-date technology to local industries. The major pro- 
jects under construction are: a large magnetic spectrometer; a 
second injector cyclotron (SPC2); a beam swinger; and beamline 
extentions. Projects which receive major design attention were: a 
radial slit for the SSC; diagnostics for the beam swinger; a mobile 
trolley for flight-path measurements; an amplifier for the SPC2 RF 
generator; a beam attenuator for the transfer beamline; the spiral 
inflector for SPC2, and a second axial slit for SPC1. 4 figs. 


35444 (NAC-AR-89-01, pp. 51-52) Electronic Engineering. 
National Accelerator Centre, Faure (South Africa). 1989. In Annual 
report June 1989. Available from the National Accelerator Centre, 
PO Box 72, Faure, 7131, South Africa. 

During the past year the Electronics Division has worked on vari- 
ous projects needed for the development and improvement of the 
cyclotron facility. These included a target position controller for the 
spectrometer, completion of the isotope production target transport 
system, and installation of power supplies and cables. 1 fig. 


35445 (NAC-AR-89-01, pp. 3-4) The 6 MV Van de Graaff ac- 
celerator. National Accelerator Centre, Faure (South Africa). 1989. 
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In Annual report June 1989. Available from the National Accelera- 
tor Centre, PO Box 72, Faure, 7131, South Africa. 

Short note. VAN DE GRAAFF ACCELERATORS; PROGRESS 
REPORT; COMPUTERS; DATA ACQUISITION; DATA PROCESS- 
ING; ION SOURCES; MAINTENANCE; NAC CYCLOTRON; 
OPERATION 


35446 (UCRL-—102746) Generation of XUV light by resonant 
y tripling in a two-wiggler FEL amplifier. Bonifacio, R. 
(Milan Univ. (Italy). Dipt. di Fisica); de Salvo Souza, L.; Pierini, P.; 
Schariemann, E.T. Lawrence Livermore National Lab., CA (USA). 
[1989]. 13p. Sponsored by U.S. Department of Defense. DOE Con- 
tract W-7405-ENG-48. (CONF-8908134—32: 11. international free 
electron laser conference, Naples, FL (USA), 28 Aug - 1 sep 
1989). Order Number DE90012120. Available from NTIS, PC 
A03/MF A01 - OSTI. 

FEL operation at short wavelength is limited by electron beam 
quality, by the availability of mirrors for oscillators, and by the avail- 
ability of input sources for FEL amplifiers. It is possible to use and 
FEL amplifier as a resonant frequency tripling device, generating 
light and strong bunching at the 3rd harmonic of a conventional in- 
put source in an initial section of wiggler, then using a second 
section of wiggler resonant at the tripled frequency to amplify the 
short wavelength light. Neither mirrors nor a short-wavelength input 
source are required, and some relaxation of electron beam quality 
appears to be possible. We illustrate the scheme with a one- 
dimensional model and then with NUTMEG simulations of an 80 
nm FEL amplifier initiated by a 240 nm input signal, in which an ef- 
ficiency of conversion of electron beam power to 80 nm light of 
nearly 10-* was obtained. 3 refs., 6 figs., 1 tab. 


35447 (UCRL-JC—103115) Possible applications of induc- 
tion linacs driven by magnetic pulse compressors. Swingle, 
J.C. Lawrence Livermore National Lab., CA (USA). 15 May 1990. 
7p. Sponsored by U.S. Department of Defense. DOE Contract W- 
7405-ENG-48. (CONF-900280-3: International workshop on 
magnetic pulse compression, Lake Tahoe, NV (USA), 12-14 Feb 
1990). Order Number DE90012072. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

In the 25 years since induction accelerators were first proposed, 
they have been used extensively as research accelerators for in- 
vestigation of a range of particle beam and radiation sources. While 
the technology has been applied in flash radiography, extensive 
use of these devices in commercial and military applications has 
not occurred. Over the last decade, increased understanding of the 
physics of beam transport and the invention of novel pulse-power 
designs aimed at high-repetition-rate operation have produced the 
technical possibility of using the technology as the power source for 
optical and millimeter-wave free-electron lasers (FELs), relativistic 
klystrons, heavy-ion accelerators, x-ray sources, CARMs, and elec- 
tron beam (e-beam) waste/pollutant processors. Magnetic switching 
has been an important element in many of the concepts intended 
for these applications. We provide a brief summary of the possible 
applications of induction linacs driven by magnetic switches and 
technical issues that must be resolved. 22 refs., 7 figs. 


35448  Fermilab’s automated accelerator start-up programs. 
Annala, G. (Fermi National Accelerator Laboratory, Batavia, IL 
(USA)); Hendricks, B.; Emma, P. pp. 1940-1942 of Proceedings of 
the 1989 IEEE (institute of Electrical and Electronics Engineers) 
particle accelerator conference. Volume 3. Bennett, F.; Kopta, J. 
(eds.). Institute of Electrical and Electronics Engineers, New York, 
NY (US) (1989). (CONF-890335—Vol.3: 1989 IEEE particle acceler- 
ator conference, Chicago, IL (USA), 20-23 Mar 1989). 

Sequencer type application programs are used to turn on several 
accelerator systems at Fermilab. One of the first systems to use 
such a program was the Tevatron main power supply system. The 
function of TARCAS (Tevatron Automated Ramp Check-our And 
Start-up) is discussed in this paper. There is also a brief summary 
of the operational experience with such sequencer programs. 1 
ref., 3 figs. 


4302 Beam Dynamics, Field Calculations, and lon 
Optics 


Refer also to citation(s) 35385, 35426, 35506, 35509, 35512, 
35643, 35991 


35449 (BNL-44626) Problems of the compensation 
methods for the spin depolarizing resonances in the strong fo- 
cusing synchrotron. Sato, Hikaru (National Lab. for High Energy 
Physics, Tsukuba, Ibaraki (Japan)). Brookhaven National Lab., Up- 
ton, NY (USA). 15 May 1990. 21p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (KEK-—90- 
4;AGS/AD-90-3). Order Number DE90012638. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The achievement of a high energy polarized proton beam re- 
quires the reduction of depolarization during acceleration. This 
depolarization will occur at spin resonances where the spin preces- 
sion frequency equals that of a horizontal magnetic field 
component. There are basically two types of first order depolarizing 
resonances. One type is an intrinsic resonance which is excited by 
the periodical focusing structure of the machine. The resonance 
occurs at yG=nN + vz, where +, G, n, N and vzare the Lorentz 
energy factor the gryomagnetic factor, and integer, the superperi- 
odicity number of the machine and the vertical betatron tune, 
respectively. The resonance strength is proportional to the vertical 
betatron oscillation amplitude. The other type is an imperfection 
resonance which is due to the magnet misalignment leading to ver- 
tical closed orbit distortion (COD). This resonance occurs at 
yG=nN+k, where k is the harmonic number of the vertical COD. 
The resonance strength is proportional to the amplitude of the ver- 
tical COD. This paper reports on phenomena and problems about 
depolarizing resonances encountered in accelerating polarized pro- 
tons at the AGS and the KEK PS. 31 refs. 


35450 (BNL-44656) Calculation of closed orbit errors due 
to misalignment of combined function magnets with large 
bend angle. Bozoki, E.S. Brookhaven National Lab., Upton, NY 
(USA). [1990]. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-900603—4: 2. European 
particle accelerator conference, Nice (France), 11-16 Jun 1990). 
Order Number DE90012117. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

The effects of different misalignments of bending magnets with 
very small bending radius (p < Im) and very large bending angle 
(®, = 180, in some cases 360°) are discussed. These magnets 
are represented by n segments. A method is given to calculate 
misalignments of a segment at any a < ®, bend angle from the 
misalignments of the whole (rigid) magnet. This method is then 
used to calculate distorted closed orbits for the SXLS ring. 6 refs., 
10 figs., 1 tab. 


35451 (BNL-44657) lon clearing the the XLSring. Bozoki, 
E.S.; Halama, H. Brookhaven National Lab., Upton, NY (USA). 
[1990]. 4p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH00016. (CONF-900603-3: 2. European particle 
accelerator conference, Nice (France), 11-16 Jun 1990). Order 
Number DE90012118. Available from NTIS, PC AO2/MF A0O1; 
OSTI; INIS; GPO Dep. 

The mechanism of ion capture by the beam, their effects on the 
beam as well as ways to clear the ions are discussed. Special at- 
tention is given to these questions for the SXLS ring. 20 refs., 5 
figs., 4 tabs. 


35452 (DOE/ER/40150-126, pp. 38-47) Nonlinear beam dy- 
namics in a funnel for combining two intense ion beams. 
Whealton, J.H. (Oak Ridge National Lab., TN (USA)); Raridon, 
R.J.; Rothe, K.E.; Becraft, W.R.; Owens, T.L. Southeastern Univer- 
sities Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. DOE Contract ACO5- 
840R21400. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

The concept of funnels was introduced over the last few years 


with an endeavor to increase the beam intensity by combining two 
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beams in the following fashion: The beam is, in each case, pro- 
duced by an rf accelerator and thereby composed of bunches. The 
beam bunches are made to occupy relatively small fractions of the 
longitudinal phase in these cases. The bunches form each of the 
two beams are made to interlace and enter and rf deflector which 
produced the interlacing of the beams into one beam with twice as 
many bunches occupying twice the phase. The funnel itself, in one 
embodiment called the magnetic funnel, is composed of many 
transport elements with strong transverse focusing produced by 
quadruple permanent magnetic fields. An occasional rf rebuncher 
is introduced to recompress the beam longitudinally so the beam 
occupies the appropriate small fraction of velocity space in the 
parallel direction. Crucial elements of the funnel are the beam dy- 
namics in the rf rebuncher and the deflector. Beam dynamics in 
either case must be assessed using an analysis which is described 
in this paper. Several components in a magnetic funnel have been 
examined by dint of a full three-dimensional solution to the time- 
dependent Viasov-Poisson equations with all image charges 
included. Specifically, the rms emittance growth of subsystems is 
examined in detail. 11 refs., 26 figs. 


35453  (DOE/ER/40150-126, pp. 67-69) Experiment on beam 
formation with two coupled RFQ's. Leipe, P. (institut uer Ange- 
wandte Physike der Johann Wolfgang Goethe - Universitaet, 
Frankfurt (Germany, F.R.)); Langbein, K.; Deitinghoff, H.; Klein, H.; 
Schempp, A. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049—: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
AS9/MF A01. 

In accelerator physics there is an increasing interest in high cur- 
rent ion beams with specially shaped microbunch structure. The 
authors present an experiment, in which for the first time two 
RFQ's, a 50 MHz Split Coaxial Four Rod resonator (SCR) and a 
200 MHz 2 Four Rod structure, are coupled directly. This accel- 
erator concept is well suited to form a 1 out of 4 microbunch 
structure of the accelerated high current ion beam. The repetition 
of full buckets is determined by the low frequency of the first RFQ, 
while the bunch length corresponds to the higher frequency of the 
second one. The H* dce-beam extracted from the Plasma Beam Ion 
Source is bunched and accelerated from 6.5 to 50 keV in the SCR 
RFQ and up to 320 keV in the Four Rod structure. A final bunch 
length of 1 nsec (FWHM) is obtained. The peak current amounts to 
32 mA (time averaged current 1.6 mA). 8 refs., 8 figs., 1 tab. 


35454 (DOE/ER/40150-126, pp. 155-157) H- beam neutral- 
ization measurements with a gridded-energy analyzer, a 
noninterceptive beam diagnostic. Sherman, J. (Los Alamos Na- 
tional Lab., NM (USA)); Pitcher, E.; Allison, P. Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

Transport of high-perveance H- ion beams frequently depends 
on space-charge neutralization by a background plasma to reduce 
or eliminate space-charge defocusing. The authors have developed 
a four-grid energy analyzer (FGA) that measures the energy distri- 
butions of particles emitted radially from the beam-generated 
plasma. H~ beams of 80- to 90- mA current at 21-keV beam en- 
ergy (which yields a -400 V potential drop for an unneutralized 
beam) have been studied in a 55-cm drift region using He and Xe 
neutralizing gases. At a sufficiently high gas density, ion energy 
distribution analyses show a several volt positive potential drop 
across the H~ beam, supporting the gas focusing concept of 
overneutralized H~ ion beams. There is a neutralizing gas density 
threshold below which no radially flowing positive ion current is ob- 
served. At low gas density, the FGA electron current is noisy 
(indicating the plasma is unstable) and the measured electron dis- 
tributions are consistent with an underneutralized beam. With the 
addition of neutralizing gas, the electron current oscillations and 
energies decrease. 8 refs., 7 figs., 1 tab. 


35455 (DOE/ER/40150—126, pp. 167-169) Longitudinal beam 
dynamics of a 5MeV DTL a comparison of theory and experi- 
ment. Fortgang, C.M. (Los Alamos National Lab., NM (USA)); 
Bolme, G.O.; Cottingame, W.B.; Johnson, K.F.; Rusthoi, D.P.; 
Sander, O.R.; Worth, G.T. Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
AS9/MF A01. 

A detailed comparison of theory and experiment concerning the 
longitudinal beam dynamics of a 2- to 5- MeV drift-tube linac (DTL) 
was carried out. Beam output energy and phase were measured 
as a function of DTL rf field amplitude and phase. Comparison be-. 
tween experimental data and theory was found to be in good 
agreement. 1 ref., 9 figs. 


35456 (DOE/ER/40150-126, pp. 182-184) Observation of 
transverse instabilities in the FNAL 20 MeV linac. McCrory, E. 
(Fermi National Accelerator Lab., Batavia, IL (USA)); Lee, G.; Web- 
ber, R.C. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

Using newly installed Beam Position Monitors in the downstream 
half of the FNAL Linac, the authors have observed significant 
transverse beam instabilities within the 30 us beam pulse. They 
can affect the instability so that the peak-to-peak amplitude is as 
small as 0.5 mm or as large as 8 mm. The effect is largely due to 
a beam-plasma instability in the ten-meter 750-keV transport line. 
Other causes are being investigated. Using these instabilities as an 
analysis tool, the betatron amplitude of the beam has been re- 
duced. 7 refs., 4 figs. 


35457 (DOE/ER/40150-126, pp. 205-210) High-order beam 
optics - an overview. Heighway, E.A. (Los Alamos National Lab., 
NM (USA)). Southeastern Universities Research Association, New- 
port News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049-: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF—89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

Beam-transport codes have been around for as long as thirty 
years and high order codes, second-order at least, for close to 
twenty years. Before this period of design-code development, there 
was considerable high-order treatment, but it was almost entirely 
analytical. History has a way of repeating itself, and the current ex- 
citement in the field of high-order optics is based on the application 
of Lie algebra and the so-called differential algebra to beam- 
transport codes, both of which are highly analytical in foundation. 
The author will describe some of the main design tools available 
today, giving a little of their history, and will conclude by trying to 
convey some of the excitement in the field through a brief descrip- 
tion of Lie and differential algebra. 30 refs., 7 figs., 1 tab. 


35458 (DOE/ER/40150—126, pp. 328-331) Betatron function 
parameterization of beam optics including acceleration. Dou- 
gias, D.R. (Continuous Electron Beam Accelerator Facility, Newport 
News, VA (USA)); Kewisch, J.; York, R.C. Southeastern Universi- 
ties Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. DOE Contract ACO5- 
84ER40150. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 
Betatron function parameterization of symplectic matrices is of 
recognized utility in beam optical computations. The traditional beta 
functions 6, a, y (= (1 + a*)/B) and ¢ (the betatron phase ad- 
vance) provide an emittance-independent representation of the 
properties of a beam transport system. They thereby decouple the 
problem of matching injected beam envelope properties to the ac- 
ceptance of a particular transport system from the details of 
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producing a beam of a specific emittance. The definition and inter- 
pretation of these parameters becomes, however, more subtle 
when acceleration effects, especially adiabatic damping (with asso- 
ciated nonsymplecticity of the transfer matrix), are included. The 
authors present algorithms relating symplectic representations of 
beam optics to the more commonly encountered nonsymplectic (x, 
x’, y, y’) representation which exhibits adiabatic damping. Betatron 
function parameterizations are made in both representations. Self- 
consistent physical interpretations of the betatron functions are 
given and applications to a standard beam transport program are 
made. 5 refs., 3 figs. 


35459 (DOE/ER/40150-126, pp. 353-355) Electrons RF 
auto-focusing and capture in bunchers. Tronc, D. (General 
Electric CGR MeV, Buc (France)); Setty, A. Southeastern Universi- 
ties Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 
14. linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

The authors gradually evolved during these last years to new de- 
sign guidelines of focusing by the RF field alone. The new 3D code 
PARDYN follows in time, the most complicated electron trajectories 
with relativistic space-charge effects. They apply it to the FRAS- 
CATI and to the SATURNE/OXFORD-IBM bunchers. Experimental 
results are given. Beams with very small cross sections are ob- 
tained. 10 refs., 8 figs. 


35460 (DOE/ER/40150-126, pp. 362-364) Beam breakup 
with coupling between cavities. Gluckstern, R.L. (Univ. of Mary- 
land, College Park (USA)); Neri, F.; Cooper, R.K. Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

Beam breakup in a multi-cavity linac is a phenomenon in which 
excitation in one cavity causes deflection of the beam, which then 
may enhance the excitation in a subsequent cavity. In cumulative 
beam breakup the cavities are identical and uncoupled. This phe- 
nomenon has been analyzed, yielding simple formulas for the 
transient behavior for a beam with an initial displacement. If the 
cavities are coupled, one needs to use the eigenmodes of the 
multi-cavity structure. If the modes are well separated, one has re- 
generative beam breakup, with the existence of a starting current 
above which the oscillations are unstable. We develop the theory 
for the intermediate case, where the coupling constant, the relative 
mode separation and Q-' are all comparable. The transition from 
cumulative to regenerative beam breakup is explored and com- 
pared to the results of simulations which include the coupling. 7 
refs., 3 figs. 


35461 (DOE/ER/40150-126, pp. 370-372) Transverse 
resistive-wall instability of a bunched electron beam in a wig- 
gler. Rangarajan, G. (Univ. of Maryland, College Park (USA)); 
Chan, K.C.D. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049—: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The transverse motion of a beam traversing a narrow beam pipe 
is modified by resistive-wall effects. Depending on the strength of 
the focusing force from the alternating wiggler field, the effect 
ranges from a modification of the oscillation to a growth in trans- 
verse displacement with the length of pipe. This transverse effect 
saturates after a number of bunches have passed. The saturated 
transverse effect depends only on the pipe radius b (it increases as 
1/b), but is independent of the thickness 7+ and conductivity o of 
the pipe. However, 7 and o affect the time needed to attain satura- 
tion. 5 refs., 2 figs., 1 tab. 
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35462 (DOE/ER/40150-126, pp. 427-429) Simulation of 
emittance growth in the ALS pre-injector. Kim, C.H. (Lawrence 
Berkeley Lab., CA (USA)). Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. DOE Contract AC03-76SF00098. 
(CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

Transverse and longitudinal beam dynamics in the ALS preinjec- 
tor were simulated with a 2 1/2 D code. Strong space-charge 
forces at low energy and nonlinearities caused emittances to grow. 
However, careful tuning of the bunching system and the linac re- 
duced emittance growth to an acceptable level. About 1/3 of the 
gun output are within the required energy spread and the normal- 
ized rms emittance is significantly lower than the expected value. 3 
refs., 7 figs., 1 tab. 


35463 (DOE/ER/40150-126, pp. 487-493) Beam dynamics 
verification in linacs of linear colliders. Seeman, J.T. (Stanford 
Univ., CA (USA)). Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049-: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The SLAC two-mile linac has been upgraded to accelerate high 
current, low emittance electron and positron beams to be used in 
the SLAC Linear Collider (SLC). After the upgrade was completed, 
extensive beam studies were made to verify that the design criteria 
have been met. These tests involved the measurement of emit- 
tance, beam phase space orientation, energy dispersion, trajectory 
oscillations, bunch length, energy spectrum and wakefields. The 
methods, the systems and the data cross checks are compared for 
the various measurements. Implications for the next linear collider 
are discussed. 12 refs., 13 figs., 2 tabs. 


35464 (DOE/ER/40150-126, pp. 519) Beam dynamics of a 
laser-driven RF electron gun. McDonald, K.T. (Princeton Univ., 
NJ (USA)). Southeastern Universities Research Association, New- 
port News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049-: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 7988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
AS9/MF A01. 

The beam dynamics of a short-pulse, high-gradient rf electron 
gun have been examined during the design of such a gun for the 
Accelerator Test Facility at BNL. Two principles emerge: apply the 
largest possible field at the photocathode; and operate the multicell 
rf structure in z-mode with a cell length of one-half rf wavelength. 
An apparently unavoidable feature of a high-gradient gun is a 
strong correlation in the x-x’ emittance ellipse at the exit of the 
gun. These notions will be illustrated for the BNL electron gun, 
which incorporates a laser-driven photocathode in the wall of a 1-1/ 
2 cell of cavity operated at 2856 MHz with a peak field of 100 MV/ 
m. Pulses of 4.5-MeV energy, 5-ps width and 1-nC charge will be 
produced with very little emittance growth due to the effects of 
space-charge and nonlinear rf fields. The full text of this paper has 
recently been published elsewhere. 1 ref. 


35465 (DOE/ER/40150-126, pp. 538-539) Self-acceleration 
of relativistic modulated beams. Ajzatskij, N.|. (institute of 
Physics and Technology, Kharkov (USSR)). Southeastern Universi- 
ties Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 
14. linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

Unlike the case of self-acceleration of continuous beams, the 
self-acceleration of relativistic modulated beams requires the en- 
ergy redistribution between the particles not at the period of excited 
oscillations but rather between the bunches. This may occur only in 





the case when the electron beam creates a multifrequency equilib- 
rium state in the passive structure. In this case, there is a possibility 
for some bunches to be captured in the accelerating phase of the 
field without any external action. The authors have analyzed this 
possibility both theoretically and experimentally. 12 refs., 2 figs. 


35466 (DOE/ER/40150—126, pp. 603-604) Self-modulation of 
an intense electron beam in an injector of a linac with a feed- 
back. Ajzatskij, N.|. (Institute of Physics and Technology, Kharkov 
(USSR)). Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

This paper reports the results of the analysis of the time struc- 
ture of the beam versus the RF power supplied to the injector of 
the linac with a feedback. Using a nonstationary model of accelera- 
tion, we have performed a mathematical simulation of the 
dynamics of prebunched electron beam acceleration. The results of 
the mathematical simulation demonstrate that in the self- 
modulation acceleration regime of a linac with feedbacks there 
exists a possibility of adjusting the current pulse length, the pulse- 
to-pulse time being nearly the same. 4 refs., 2 figs. 


35467 (DOE/ER/40150-126, pp. 620-622) A 4 MeV standing 
wave electron linac with on-axis coupler. Lin, Yuzheng (Ts- 
inghua Univ., Beijing (China)); Tong, Dechun; Hu, Yumin; Li, 
Derun; Feng, Jianian; Liu, Andong; Xu, Guanghua; Luo, Weiyi. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

Programs are made to optimize the on-axis coupling SW cavity 
and study the longitudinal and transverse dynamics. Transient pro- 
cess with the beam loading under the resonance or the detuning 
condition is studied. The formula for optimum delay injection time 
is presented. Two on-axis coupling SW (OCS) accelerating tubes 
were built. Experiment results on delay injection time and beam 
characteristics are also given out. 5 refs., 9 figs. 


35468 (DOE/ER/40150—-126, pp. 634-636) Radiai focusing in 
an induction linac gap. Chen, Yinbao (Univ. of Maryland, College 
Park (USA)); Reiser, M. Southeastern Universities Research Asso- 
ciation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The focusing properties of the electric field distribution in an in- 
duction linac gap are identical to those of a bipotential electrostatic 
lens if the particle gap-transit time is small compared with the time 
variation of the induced electric field. Bipotential lenses have been 
studied systematically only in the nonrelativistic case. In this paper 
the authors present the results of a theoretical study of the focus- 
ing properties of a symmetrical two-cylinder lens with identical radii 
and negligible separation for relativistic electron beams. Analytical 
formulas derived by using the thin-lens approximation are com- 
pared with the results of numerical integration of the relativistic 
paraxial ray equation and found to be sufficiently accurate for prac- 
tical applications. 5 refs., 3 figs., 2 tabs. 


35469 (DOE/ER/40150-126, pp. 637-639) Underdense 
plasma lenses for focusing particle beams. Katsouleas, T. 
(Univ. of California, Los Angeles (USA)); Su, J.J.; Dawson, J.M. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. DOE Contract FG03-87ER13752. (CONF-881049—: 14. lin- 
ear accelerator conference (LINAC-14), Newport News, VA (USA), 
3-7 Oct 1988; CEBAF—89-001). In 1988 linear accelerator confer- 
ence proceedings. Order Number DE90007862. Available from 
NTIS, PC A99/MF A01. 
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Plasma lenses are of interest for providing ultra-strong focusing 
of particle beams in order to enhance the luminosity of a high- 
energy linear collider. Previous work has explored the selfpinch of 
e* or e~ beams as they pass through an overdense slab of pas- 
sive plasma (i.e., plasma density much greater than the beam 
density). Here the authors examine the focusing of beams in an 
underdense plasma through physical and particle simulation mod- 
els. In this regime the plasma dynamics becomes highly non-linear 
and differs for e+ and e~ beams. For e~ beams the plasma elec- 
trons are almost completely expelled by the beam’s space charge 
leaving a uniform column of ion charge that provides the focusing 
force. Compared to the overdense lens, the underdense lens has 
the advantages that spherical aberrations, longitudinal aberrations, 
and plasma contribution to background in the detectors are all 
greatly reduced. 10 refs., 4 figs., 1 tab. 


35470 (DOE/ER/40150-126, pp. 663-665) Aberrations of the 
spin of polarized protons in a linac. Golubeva, N.|. (institute of 
Nuclear Research, Moscow (USSR)); Senichev, Yu.V. Southeast- 
ern Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

In the majority of physical experiments with polarized proton 
beams it is important to have, apart from a high degree of polariza- 
tion, a small value of transverse spin aberrations, especially of the 
first crossing moments. In this report, the authors consider a linac 
of Moscow Meson Factory type in which it is possible to make 
experiments with polarized beams. Such a linac represents alterna- 
tion of the sections where focussing or defocussing of the beam by 
quadrupole lenses and acceleration occur. 3 refs., 2 figs. 


35471 (DOE/ER/40150-126, pp. 669-671) Problems for the 
beam loss in intense ion linear accelerators. Golubeva, N.|. (in- 
stitute for Nuclear Research, Moscow (USSR)); Pashenkov, A.S.; 
Senichev, Yu.V.; Shaposhnikova, E.N. Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous Elec- 
tron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. 
linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

Linacs of meson factory type have opened up a new era in 
medium-energy physics. A jump in the intensity of a primary proton 
beam by two or three orders of magnitude (the average beam cur- 
rent ~1 mA) leads to an increase in the intensity of secondary 
beams (of mesons, neutrons and neutrinos) by two or three orders 
of magnitude and, which is no less important, to a significant im- 
provement of their monochromaticity. However, the increase in the 
linac intensity has posed quite a new problem - limitation of the 
particle loss at a level of = 10-*, which is 100 times less than the 
loss in accelerators of the preceding generation. Precisely this fact 
- the difficulty of bringing to the design intensity due to the danger 
of the linac activation - determines a long running-in period of 
linacs of meson factories. 4 refs., 2 figs. 


35472 (FNAL/C—90/84) The optics of secondary polarized 
proton beams. Carey, D.C. Fermi National Accelerator Lab., 
Batavia, IL (USA). May 1990. 25p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH03000. (CONF- 
9004211-1: 3. international conference on charged particle optics, 
Toulouse (France), 24-27 Apr 1990). Order Number DE90012126. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
Polarized protons can be produced by the parity-violating decay 
of either lambda or sigma hyperons. A secondary bema of polar- 
ized protons can then be produced without the difficult procedure 
of accelerating polarized protons. The preservation of the polariza- 
tion while the protons are being transmitted to a final focus places 
stringent limitations on the optics of the beam line. The equations 
of motion of a polarized particle in a magnetic field have been 
solved to first order for quadrupole and dipole magnets. The lowest 
order terms indicate that the polarization vector will be restored to 
its original direction upon passage through a magnetic system if 
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the momentum vector is unaltered. Higher-order terms may be de- 
rived by an expansion in commutators of the rotation matrix and its 
longitudinal derivative. The higher-order polarization rotation terms 
then arise from the non-commutivity of the rotation matrices by 
large angles in three-dimensional space. 5 refs., 3 figs. 


35473 (LA-UR-90-1469) Time-domain calculation of sub- 
nanosecond pulse launched by a proton beam. Chan, Kwok-Chi 
Dominic; Cooper, R.K. Los Alamos National Lab., NM (USA). 
[1990]. 24p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-36. (CONF-900397—-4: 1. Los Alamos sym- 
posium on ultra-wideband radar, Los Alamos, NM (USA), 5-8 Mar 
1990). Order Number DE90011959. Available from NTIS, PC 
A03/MF A01; OSST; INIS; GPO Dep. 

Using the finite-difference time-domain code TBCI, we have nu- 
merically calculated the radiation from a sub-nanosecond 800-MeV 
proton bunch as it is launched into space. The calculation is com- 
pared to measurements of the time history of the radiated fields 
and good agreement is found. A movie showing the development 
of the radiation pattern will be shown during the presentation at 
this conference, namely, the First Los Alamos Symposium on 
Ultra-Wideband Radar. 6 refs., 7 figs. 


35474 (LBL-28686) Emittance change due to a wire grid. 
Fawley, W.M.; Lee, E.P. Lawrence Berkeley Lab., CA (USA). Mar 
1990. 9p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00098. (HIFAN-454). Order Number DE90011590. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Recently there has been interest in degrading the emittance of 
the MBE-4 beam by passing it through a grid of conducting wires 
just in front of the ground plane that serves as the effective anode. 
The strong transverse electric field, due to image charge induced 
on the wires by the anode-cathode voltage difference, lead to a 
change in v1 that is highly position dependent. A calculation of 
this process was made by M. Tiefenbach in his thesis, but his (cor- 
rect) results are obscured by his assumption that the longitudinal 
electric field goes to zero far above the grid as opposed to the 
more probable boundary condition that the grid is held at a fixed 
potential. In this note, we reconsider this calculation and determine 
A (ec #) as a function of grid position and spacing by several differ- 
ent methods. 2 figs. 


35475 (LBL-28839) An efficient subroutine for simulating 
undulator radiation in ray tracing program. Koike, M. Lawrence 
Berkeley Lab., CA (USA). Apr 1990. 3p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO3-76SF00098. Order Number 
DE90011223. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The ray tracing method is a most effective method to evaluate 
the quality of spectral image formed by spectroscopic instruments. 
For the synchrotron light sources, the spatial and angular distribu- 
tions of generated rays have some correlation with each other and 
vary with wavelength. These characteristics affect the evaluation of 
the resolution, the throughput and the spot size of monochroma- 
tors. Owing to the statistical characters of synchrotron light source, 
those expressions should be also defined by using statistical nota- 
tions. SHADOW is a most widely used ray tracing programs to 
analyze the optical systems devoted to the synchrotron facilities 
and can generate rays which simulate synchrotron light sources. 
However, the source code for SHADOW is not available, so it is 
not possible to adapt the programs to other applications. Muramatu 
et. al. developed a new ray tracing program of synchrotron light 
sources, in which a double Gaussian distribution is assumed to ex- 
press the ray distribution properties in real and phase spaces, and 
Monte Carlo modelling is used to simulate spontaneous character- 
istics. Unfortunately, there exist in that work some inadequacies 
which require further attention. In this paper, we describe a final 
expression of the rays emitted from an undulator light source by 
use of same assumption and modelling and compare the spot dia- 
grams thus obtained with those of SHADOW. The details and 
treatments of a wiggler and a bending magnet will be published 
elsewhere. 3 refs., 2 figs. 


35476 (LBL—28924) Production of high intensity radioac- 
tive beams. Nitschke, J.M. Lawrence Berkeley Lab., CA (USA). 
Apr 1990. 15p. Sponsored by U.S. DOE Energy Research. DOE 
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Contract AC03-76SF00098. (CONF-9004209-1: Workshop on the 
science of intense raadioactive ion beams, Los Alamos, NM (USA), 
10-12 Apr 1990). Order Number DE90011340. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The production of radioactive nuclear beams world-wide is re- 
viewed. The projectile fragmentation and the ISOL approaches are 
discussed in detail, and the luminosity parameter is used through- 
out to compare different production methods. In the ISOL approach 
a thin and a thick target option are distinguished. The role of stor- 
age rings in radioactive beam research is evaluated. It is concluded 
that radioactive beams produced by the projectile fragmentation 
and the ISOL methods have complementary characteristics and 
can serve to answer different scientific questions. The decision 
which kind of facility to build has to depend on the significance and 
breadth of these questions. Finally a facility for producing a high in- 
tensity radioactive beams near the Coulomb barrier is proposed, 
with an expected luminosity of ~10°° cm-? s—', which would yield 
radioactive beams in excess of 10'' s~'. 9 refs., 3 figs., 7 tabs. 


35477 (SAND-90-0198) Calculations for RADLAC, IBEX, 
and the RLA in 1989. Poukey, J.W. Sandia National Labs., Albu- 
querque, NM (USA). Apr 1990. 66p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. Order Num- 
ber DE90010394. Available from NTIS, PC AO4/MF A01 - OSTI; 
GPO Dep. 

This report presents the results of numerical modeling of the 
electron beam generation, transport, and conditioning in the Sandia 
accelerators RADLAC, IBEX, and RLA for the year 1989. The 
codes used were the particle code MAGIC, the trajectory code 
TRAJ, and some preliminary work with the 3-D code Quicksilver. 
The results are mostly in the areas of injector design, beam propa- 
gation in IFR channels and Be cells, and emittance measurements. 
The energy range of these electron beams is from 1 MeV to 20 
MeV. 16 refs., 42 figs. 


35478 Recent progress in particle accelerators. Cole, F.T. 
(Fermi National Accelerator Lab., Batavia, IL (US)); Mills, F.E. pp. 
75-105 of Advances in electronics and electron physics. Volume 71. 
Hawkes, P.W. Academic Press Inc., San Diego, CA (USA) (1988). 

Many accelerators have also been built for medica! radiography 
and therapy. Electron accelerators for this application are available 
commercially, using the electrons directly or bremsstrahlung pho- 
tons. Neutrons produced by accelerator beams have also been 
used for therapy with considerable success, and several proton ac- 
celerators built for physics research have been adapted for direct 
therapy with protons. The first proton accelerator specifically for 
therapy is now being built. Separate from what might be called 
conventional accelerator technology, an entirely new field utilizing 
very highly pulsed power has been developed, and beams of short 
pulses of thousands or millions of amperes peak current in the 
MeV energy range are now available. These beams have important 
applications in high-energy particle acceleration, controlled fusion, 
industrial treatment of materials, and possibly in food preservation. 
All of these accelerators make use of external fields of acceleration. 
There is also vigorous research into new methods of acceleration, 
in many schemes making use of the intense accelerating fields, 
generated by laser beams or by plasma states of matter. This 
research has not as yet made traditional kinds of accelerators out- 
moded, but many workers hope that early in the next century there 
will be practical new acceleration methods making use of these 
very high fields. These developments are discussed in detail. 


35479 Magnetic precision alignment of a long horizontal 
ultra-straight solenoid. Stockli, M.P. (J. R. Macdonald Laboratory, 
Department of Physics, Kansas State University, Manhattan, 
Kansas 66506 (USA)); Cocke, C.L.; Good, J.A.; Wilkins, P. A/P 
Conference Proceedings (American Institute of Physics) (USA), 
188(1): 281-302 (1 Jun 1989). (CONF-881154-—: International sym- 
posium on electron beam ion sources and their applications, 
Upton, NY (USA), 14-18 Nov 1988). 

We present a magnetic alignment method for long horizontal 
ultra-straight solenoids based on the rotating Hall probe technique. 
We demonstrate how the sag can be eliminated, which otherwise 
would cause serious alignment errors. Only a flat Hall probe with a 
4 1/2 digit controller and two standard ball-bearings are needed, 
which makes our method very inexpensive. It requires a position 





accuracy which can be easily achieved with a ruler and an angular 
precision which can be eyeballed. We give detailed instructions for 
our simple, straightforward method which allows one to align a so- 
lenoid very accurately in lees than one hour. Our analysis and our 
results indicate that our solenoid is aligned within two-hundredths 
of a millimeter. 


35480 A Hamiltonian-free description of single particle dy- 
namics for hopeless!y complex periodic systems. Forest, E. 
(Exploratory Studies Group, Accelerator and Fusion Research 
Division, Lawrence Berkeley Laboratory, 1 Cyclotron Road, MS 47- 
112, Berkeley, California 94720 (USA)). Journal of Mathematical 
Physics (New York) (USA), 31(5): 1133-1144 (May 1990). DOE 
Contract AC03-76SF00098. 

A picture of periodic systems that does not rely on the Hamilton- 
ian of the system, but on maps between a finite number of time 
locations, is developed. Moser or Deprit-like normalizations are 
done directly on the maps, thereby avoiding the complex time- 
dependent theory. Linear and nonlinear Floquet variables are 
redefined entirely in terms of maps. This approach relies heavily on 
the Lie representation of maps introduced by Dragt and Finn [J. 
Math. Phys. 20, 2649 (1979); J. Geophys. Res. 81, 13 (1976)]. 
One might say that although the Hamiltonian is not used in the 
normalization transformation, Lie operators are used, which are 
themselves, in some sense, pseudo-Hamiltonians for the maps 
they represent. The techniques find application in accelerator dy- 
namics or in any field where the Hamiltonian is periodic, but 
hopelessly complex, such as magnetic field design in stellarators. 


35481 Plasma-based adiabatic focuser. Chen, P. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, California 
94309 (USA)); Oide, K.; Sessler, A.M.; Yu, S.S. Physical Review 
Letters (USA), 64(11): 1231-1234 (12 Mar 1990). DOE Contract 
AC03-76SF00098 ;AC03-76SF00515 ;W-7405-ENG-48. 

Theoretical analysis is made of an intense relativistic electron 
beam moving through a plasma of increasing density, but density 
always less than that of the beam (underdense). Analysis is made 
of the beam radiation energy loss and it is noted that the focuser is 
insensitive to the beam energy spread due to radiation loss. Fur- 
thermore, because of the scaling behavior in the nonclassical 
regimes, the radiation limit on lenses (the Oide limit) can be ex- 
ceeded. 


4303 Auxiliaries and Components 


Refer also to citation(s) 35387, 35400, 35401, 35404, 35411, 
35412, 35416, 35417, 35421, 35436, 35453, 35459, 35462, 35467, 
35479, 35994, 35999, 36000, 36031, 36601 


35482 (BNL-44677) The performance of a superconducting 
micro-undulator prototype. Ben-Zvi, |.; Jiang, Z.Y.; Ingold, G.; 
Yu, L.H.; Sampson, W.B. Brookhaven National Lab., Upton, NY 
(USA). May 1990. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. Order Number DE90012639. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

We report on the performance of a prototype of a super-ferric 
micro-undulator. The micro-undulator consists of a continuous 
winding of niobium-titanium wire wound on a low carbon steel yoke. 
It is about 3 periods long with a period of 8.8 mm and a gap of 4.4 
mm. The undulator achieves the a peak magnetic field on axis of 
over 0.5 Tesla. Asymmetry of the field pattern due to a dipole com- 
ponent was identified, analyzed and a correction has been applied 
to the undulator ends to produce a symmetric field distribution. 
Within the precision of the measurement the field pattern produced 
by the super-ferric undulator needed no correction. 4 refs., 7 figs. 


35483 (CONF-900603-5) Design aspects for a pulsed- 
mode, high intensity, heavy negative ion source. Alton, G.D. 
Oak Ridge National Lab., TN (USA). [1990]. 5p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From 2. European particle accelerator conference; Nice (France); 
11-16 Jun 1990. Order Number DE90012205. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

A high-intensity, plasma-sputter, negative ion source, which uti- 
lizes multi-cusp, magnetic-field, plasma-confinement techniques, 
has been designed at the Oak Ridge National Laboratory (ORNL). 
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The source is an axial-geometry version of the radial-geometry 
source which has demonstrated pulsed-mode peak intensity levels 
of several mA for a wide spectrum of heavy negative ion species. 
The mechanical design features include provisions for fast inter- 
change of sputter samples, ease of maintenance, direct cooling of 
the discharge chamber, and the use of easily replaced coaxial 
LaBe cathodes. 13 refs., 3 figs., 1 tab. 


35484 (DOE/ER/40150-126, pp. 48-50) A compact proton 
RFQ injector for the Bevalac. Staples, J.W. (Lawrence Berkeley 
Lab., CA (USA)); Abbott, S.R.; Caylor, R.J.; Gough, R.A.; Howard, 
D.R.; MacGill, R.A. Southeastern Universities Research Associa- 
tion, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. DOE Contract ACO03-76SF00098. 
(CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

A compact 800 keV 4-10 MHz RFQ using new construction tech- 
niques has been fabricated at LBL. It comprises four integrated 
vane-cavity sections, with end caps and vane coupling rings. The 
RFQ will inject protons into the present heavy-ion linac by drifting 
the protons through a heavy ion RFQ into the two 26) Alvarez 
tanks which will be operated in the 6 mode, producing 20 MeV 
protons. Along with a new third ion source, the Bevatron injector 
systems will comprise two RFQ's and two Alvarez tanks, offering 
rapid particle selection from 20 MeV protons to 5 MeV/n argon. 
The mechanical characteristics of the RFQ and the drift-through 
process in the second RFQ will be emphasized. 5 refs., 4 figs. 


35485 (DOE/ER/40150—126, pp. 58-60) Measurement of field 
asymmetry in accelerating cavities with waveguide couplers. 
Vetter, A.M. (Boeing Aerospace, Seattle, WA (USA)); Friedman, 
R.P. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

A waveguide coupling aperture in one side of an accelerating 
structure cell produces a transverse asymmetry in the RF fields of 
the accelerating mode. The asymmetry results in a phase- 
dependent transverse kick delivered to electrons tranversing the 
accelerating gap. The authors describe a measurement of the 
transverse asymmetry of the longitudinal electric field having rela- 
tive sensitivity of about 0.1%. They relate the measured quantity to 
the concomitant transverse shift in magnetic field pattern and the 
resulting transverse deflection shear imparted to the electron bunch, 
and present results of measurements on a model one-cell cavity 
for external Qs ranging from 800 to 18,000. 6 refs., 2 figs., 1 tab. 


35486 (DOE/ER/40150-126, pp. 61-63) RFQ acceleration 
section and Its optimization. Raparia, D. (Univ. of Houston, TX 
(USA)). Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

The acceleration section is a crucial component of any radio- 
frequency quadrupole RFQ. It is common a practice to design this 
section with a constant modulation factor equal to its value at the 
end of the gentle buncher. A new method of design is proposed in 
this paper. The algorithm is based on the fact that the transverse, 
space-charge current limit (TCL) is approximately proportional to 
the instantaneous velocity of the accelerated particle and the longi- 
tudinal space-charge current limit (LCL) is nearly independent of 
the velocity in the, acceleration section. The modulation factor is 
increased such that the, TCL is slightly larger than the double of 
the design current. Simulation using this method shows that 
transmission efficiency and emittances are the same as the con- 
ventional design. The advantage gained is a 50-75% increase in 
accelerating rate. The optimization of the, length of this section is 
also discussed. 3 refs., 4 figs., 1 tab. 
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35487 (DOE/ER/40150-126, pp. 64-66) Studying the end re- 
gions of RFQs using the MAFIA codes. Browman, M.J. (Los 
Alamos National Lab., NM (USA)); Spalek, G.; Barts, T.C. South- 
eastern Universities Research Association, Newport News, VA 
(USA). Continuous Electron Beam Accelerator Facility. Jun 1989. 
(CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

The three-dimensional MAFIA codes were used to study the end 
regions of a radio-frequency quadrupole (RFQ). The following de- 
terminations were made: Undercutting the vane is essential. To a 
point, increasing the distance between the vanes and the end plate 
decreases the power loss at the ends of the vanes; this effect (as- 
suming we begin with an end gap slightly larger than the distance 
between the vanes) decreases with distance and eventually 
reaches a limit. The slope of the undercut affects the peak current 
flow and the power dissipation at the ends of the vanes; in particu- 
lar it was found that in designing such an end region a tradeoff 
must be made between minimizing the peak power loss density 
and reducing the total power loss. This paper gives the details of 
the calculations leading to the above conclusions. 4 refs., 11 figs., 
1 tab. 


35488 (DOE/ER/40150-126, pp. 70-72) The CRYRING RFQ. 
Schempp, A. (Goethe Univ., Frankfurt (Germany, F.R.)); Deit- 
inghoff, H.; Klein, H.; Kaellberg, A.; Soltan, A.; Herrlander, C.J. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

An RFQ is being built as an injector for the CRYRING project in 
Stockholm. It will accelerate ions with a specific charge q/u > 0.25 
from 10 keV/u to 300 keV/u. The 4-Rod RFQ developed in Frank- 
furt is used together with an improved electrode design leading to 
a short and efficient RFQ structure with good emittance and trans- 
mission. With help of an additional debuncher the energy spread 
will be below 1%. The status of the project and first results will be 
presented. 8 refs., 6 figs., 1 tab. 


35489 (DOE/ER/40150-126, pp. 73-75) Performance of the 
DESY RFQ’s. Schempp, A. (J.W. Goethe Universitaet, Frankfurt 
(Germany, F.R.)); Ferch, M.; Schastok, P.; Klein, H.; Pape, K.H.; 
Wang, S.H.; Zhang, H.S.; Schmidt, C. Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous Elec- 
tron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. 
linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

A 4-Vane as well as a similar 4-Rod RFQ have been built for 
use at DESY to deliver at least 20 mA of H~ beam current at 750 
keV for the HERA projects 50 MeV linac. Both RFQ’s have greatly 
exceeded the design current with minimum emittance growth. 
Properties of both structures and recent experimental results are 
presented. 17 refs., 7 figs. 


35490 (DOE/ER/40150-126, pp. 76-78) Calculations on 
beam formation with two coupled RFQ's for the EHF injection 
scheme. Deitinghoff, H. (J.W. Goethe Universitaet, Frankfurt (Ger- 
many, F.R.)); Klein, H.; Schempp, A. Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous Elec- 
tron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. 
linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

For the proposed European Hadron Facility (EHF) a special 
method for injecting the beam from the linac into the booster ring 
was suggested: Painting of subsequent linac bunches into the 
same booster bucket during multiturn injection. Due to this painting 
procedure the time structure of the linac beam must be matched to 
the booster frequency. This can be done by a combination of 
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RFQs, operating at different frequencies. Beam dynamic calcula- 
tions for a combination of a 50 MHz and a 400 MHz RFQ are 
presented and results will be discussed. 9 refs., 5 figs. 


35491 (DOE/ER/40150—-126, pp. 79-81) The 1 GeV proton 
linac for the Japanese hadron facility. Yamazaki, Y.; Anami, S.; 
Baba, H.; Kageyama, T.; Kato, T.; Kihara, M.; Kubo, T.; Mori, Y.; 
Morozumi, Y.; Naito, F. Southeastern Universities Research Asso- 
ciation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The 1 GeV proton linac is designed for the Japanese Hadron 
Facility. Our program includes developments of a high peak current 
and low emittance Cs free H~ ion source, a long RFQ linac, a 
drift-tube linac with high gradient SmCo permanent quadrupole 
magnets, and a high-G linac that can accelerate the high beam 
current stably and efficiently. Development of reliable high power 
RF sources is crucial for stable operation of the linac. Present sta- 
tus of these developments is reported together with parameters of 
the linac. 13 refs., 6 figs., 3 tabs. 


35492 (DOE/ER/40150-126, pp. 82-85) Beam loading and 
frequency detuning in a linear accelerator. Jones, R.M. (Poly- 
technic Univ., Farmingdale, NY (USA)); Cheo, B.R.; Shmoys, J. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-—: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-—89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

We model the interaction of a particle beam with the electromag- 
netic field corresponding to that of the Alvarez drift-tube linac type 
structures. The motivation of the research is to discover the influ- 
ence of the particle beam on the Q of the cavity and further, to 
uncover the detuning of the resonance frequency of the cavity due 
to the loading of the cavity by the particle beam. The method em- 
ployed involves the concept of complex frequency detuning of the 
cold, or unperturbed, cavity resonance frequency. The real compo- 
nent of the frequency detuning corresponds to the observable shift 
in the cavity resonance frequency and the imaginary component of 
frequency detuning is related to the Q of the cavity. The formalism 
of frequency detuning is based upon a field function analysis used 
in microwave tubes. In the analysis presented the frequency detun- 
ing is shown to be intimately related to the energy transfer 
between the particle beam and the electromagnetic field within the 
cavity. The energy transfer is evaluated using a particle dynamics 
technique. 5 refs. 


35493 (DOE/ER/40150-126, pp. 88-90) Stripping with a 
Fomblin supersonic jet at 112.5 keV/nucleon. McMahan, M.A. 
(Lawrence Berkeley Lab., CA (USA)); Meaney, S.A.; Hubbard, D.; 
Feinberg, B. Southeastern Universities Research Association, New- 
port News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. DOE Contract AC03-76SF00098. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The Fomblin oil vapor cell stripper, used for years in the Abel in- 
jection line at the SuperHILAC at LBL, has been replaced with a 
supersonic jet of Fomblin, leading to a system that uses less oil, is 
easier to maintain, and gives improved transmission in the strip- 
ping region. 4 refs., 6 figs. 


35494 (DOE/ER/40150-126, pp. 97-99) A simple model of 
ion extraction from a plasma source. Taylor, T. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario (Canada)). Southeastern Uni- 
versities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 





A simple model of ion extraction from a plasma source has been 
developed. Based on a non-relativistic paraxial approximation, the 
model takes into account the finite ion temperature of the plasma, 
the focusing at the plasma meniscus, the space charge defocus- 
ing, the lens effects due to the apertures and the influence of an 
axial magnetic field. A personal computer has been used to imple- 
ment the model for a triode extraction system followed by a drift 
space. (Space charge neutralization in the drift space has been 
taken into consideration). The model has been verified by a com- 
parison with experimental data. It should prove especially useful in 
the development of ion sources with a large axial magnetic field 
and, in particular, ECR ion sources. 8 refs., 4 figs. 


35495 (DOE/ER/40150-126, pp. 34-37) Achromatic mag- 
netic lens systems for high current ion beams. Olson, C.L. 
(Sandia National Labs., Albuquerque, NM (USA)). Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

Linear transport and focusing of voltage-ramped, high-current ion 
beams over distances of several meters for light ion fusion requires 
an achromatic focusing system. Five types of magnetic lenses are 
examined, and it is shown that a single lens can be achromatic 
only if it is a self-field lens with | co ,/ V (I = beam current, V = 
beam voltage). For two lenses with deflection angle 6 oo 6~', a 
theorem is proved that no achromatic system is possible. However, 
if one lens is a self-field lens, then an achromatic system is possi- 
bie. One such system, composed of a self-field lens and a solenoid 
lens, is shown to be achromatic and suitable for the Laboratory Mi- 
crofusion Facility. 5 refs., 4 figs. 


35496 (DOE/ER/40150-126, pp. 100-102) An emittance 
measuring system for high-current high-brightness. Taylor, T. 
(Atomic Energy of Canada Ltd., Chalk River, Ontario (Canada)); de 
Jong, M.S.; Michel, W.L. Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

A two-slit emittance measuring system for high-current high- 
brightness multi-beamlet multi-species ion beams has been 
developed. High-density graphite has been used extensively on 
components exposed to the beam so that sputtering damage is 
minimized. A separator magnet mounted between the front slit and 
the back slit allows the emittances of the several species that com- 
prise the beam to be measured simultaneously. The transmitted 
current is measured by a Faraday cup positioned behind the back 
slit. A personal computer controls stepping motors and also ac- 
quires and analyzes data from the Faraday cup. The data are 
transformed to facilitate the calculation of the emittances corre- 
sponding either to the individual beamlets of a multi-beamlet beam 
or to the individual species of a multi-species beam. Measurements 
will be presented to demonstrate the versatility of the system. 3 
refs., 5 figs. 


35497 (DOE/ER/40150-126, pp. 119-121) Studies of the 
four-rod RFQ using the MAFIA codes. Browman, MJ. (Los 
Alamos National Lab., NM (USA)); Spalek, G.; Friedrichs, P.B.; 
Barts, T.C. Southeastern Universities Research Association, New- 
port News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049—: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF—89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

A four-rod radio-frequency quadrupole (RFQ) was studied using 
the MAFIA codes in the hopes of reducing the maximum power 
loss density, an important consideration for CW operation. The 
389.9-MHz calculated frequency was within 2.1% of the 407.5-MHz 
measured value, and a study of the magnetic field patterns showed 
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that the current flow, and hence power loss, was concentrated at 
the outer part of the rods. A simple modification of the rod shape 
reduced the power loss density in this region, which would ease 
the cooling problem. This modification, however, only improved the 
Q of the structure by about 1%, and further studies are needed to 
determine if the efficiency of the structure can be significantly im- 
proved. 4 refs., 9 figs. 


35498 (DOE/ER/40150—126, pp. 122-124) A radio-~ 
quadrupole accelerator longitudinal field stabilizer. Gray, E.R. 
(Los Alamos National Lab., NM (USA)); Spalek, G.; Shapiro, A.H. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

The fields in a 600-MHz model of a radio-frequency quadrupole 
(RFQ) accelerator have been longitudinally stabilized over 86% of 
its length. The stabilizing elements consist of four external trans- 
verse electromagnetic (TEM) lines. Each line is coupled to the 
RFQ by two magnetic loops attached to voltage maxima of the 
TEM line. These resonant lines stabilize the RFQ fields by provid- 
ing an alternate longitudinal power flow path in the RFQ. 
Stabilization depends on the TEM line Q and the TEM line RFQ 
coupling. Each stabilizer coupling-loop location in the RFQ needs 
to be fully azimuthally stabilized. Substantial coupling between sta- 
bilizer elements destroys stabilization. 3 refs., 8 figs. 


35499 (DOE/ER/40150—126, pp. 125-127) Field stability in 
two-stem drift-tube linacs. Billen, J.H. (Los Alamos National Lab., 
NM (USA)); Spalek, G.; Shapiro, A.H. Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous Elec- 
tron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. 
linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

Drift tubes supported by two stems have been considered for 
cryogenic drift-tube linacs (DTLs) to reduce vibrations and to 
minimize drift-tube deflections upon cool down. The authors investi- 
gated rf properties of two-stem DTL structures at room temperature 
and low power. Even without resonant stabilizers, a DTL with two 
stems 180° apart is inherently more stable against tuning errors 
than a similar structure with single stems. The increased stability is 
higher for DTLs with shorter drift tubes. Ordinary quarter- 
wavelength-long post couplers actually destabilize the two-stem 
DTL fields: the extra stem raises the post coupler frequency com- 
pared to the frequency of the same post coupler in a single-stem 
structure. Stabilization occurs with post couplers extended beyond 
the tank wall into coaxial stub tuners. Adjustment of the stub 
lengths tunes the post-coupler frequencies, but post-coupler 
lengths in the tank have no effect, which suggests a field pattern 
different from traditional post couplers. The stabilized DTL resem- 
bles multiple-stem DTLs in which the angle between stems is 
varied to achieve stabilization. Adjusting the coaxial stub length is 
mechanically simpler than changing the stem azimuth angle. 5 
refs., 6 figs., 1 tab. 


35500 (DOE/ER/40150-126, pp. 131-133) Analysis of mea- 
sured post-coupler fields in a ramped-gradient drift-tube linac. 
Billen, J.H. (Los Alamos National Lab., NM (USA)). Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

Post couplers longitudinally stabilize the axial electric field in a 
drift-tube linac (DTL) against tuning errors. Displacing the post cou- 
plers toward one end of the structure results in a ramped field that 
increases toward the other end. Such a ramped-gradient DTL is 
also stable, but some of the cavity power is dissipated on the post 
couplers to maintain the ramp. This paper reports bead- 
perturbation measurements of the postcoupler magnetic fields near 
the tank wall. A simple physical model reproduces the measured 
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fields with an accuracy of about 2% and yields current-density dis- 
tributions on the post couplers in terms of the current density on 
the cavity wall. The peak power density occurs on the sides of the 
post couplers where the TMo1o magnetic field adds to the post- 
coupler ic field. In the Los Alamos Ramped-Gradient DTL 
(RGDTL), the peak power densities on post couplers located in the 
steepest part of the ramp exceed by more than 10 times the maxi- 
mum power density on the tank wall far from any post couplers. 
Methods to reduce such power losses to levels comparable to a 
flat-gradient DTL will be discussed. 2 refs., 6 figs., 1 tab. 


35501 (DOE/ER/40150-126, pp. 134-136) Synchronous 
phase and energy measurement system for a 6.7-MeV H- 
beam. Gilpatrick, J.D. (Los Alamos National Lab., NM (USA)); 
Meyer, R.E.; Wells, F.D.; Power, J.F.; Shafer, R.E. Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

A noninterceptive measurement system has been built to mea- 
sure the energy and synchronous phase of a 6.7-MeV proton 
beam drifting from the ramped-gradient, drift-tube linac (RGDTL) in 
the accelerator test stand (ATS) facility. Axially-symmetric, capaci- 
tive probes used in these measurements produce signals that are 
proportional to the beam image current on their inner rings. Signals 
from two of these probes separated by 92.6 cm are down-converted 
from 425 to 20 MHz. The phase difference between these 20-MHz 
signals is then detected with an electronic, phase-comparator cir- 
cuit. The phase-comparator signal output is a voltage that is related 
to momentum of the beam. A phase comparison is also provided 
between the 425-MHz fundamental RF field inside the RGDTL and 
the capacitive probe located nearest the RGDTL output. The total 
estimated error for the absolute and relative energy measurement 
is less than +12.2 and +3.1 keV, respectively. The total estimated 
error for the relative synchronous phase measurement is less than 
+1°. Beam energy versus synchronous phase experimental data 
agree with computer simulations. 3 refs., 3 figs., 1 tab. 


35502 (DOE/ER/40150-126, pp. 137-139) Tailoring of the 
RF-properties of a multichannel accelerator for MeV - ener- 
gles. Wojke, R.G.C. (FOM-institute for Atomic and Molecular 
Physics, Amsterdam (Netherlands)); Steenvoorden, R.J.J.M.; Ur- 
banus, W.H.; Bannenberg, J.G.; van Amersfoort, P.W.; Klein, H.; 
Schempp, A.; Thomae, R.W.; Weis, T. Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous Elec- 
tron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. 
linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC AQ9/MF A01. 

Measurements on the rf properties of a modified Interdigital-H- 
resonator equipped with a multichannel, low-§ acceleration 
structure (MEQALAC) are compared with model calculations. The 
standard description of such a capacitively loaded resonator by a 
lumped-circuit model is improved by a more extended model. In 
this model the resonator is treated as a series of inductively cou- 
pled circuits containing the components of the separate resonator 
cells. This way, the local properties of the resonator are taken into 
account, so that the functional dependence of the voltage distribu- 
tion over the rf gaps on the resonator geometry can be found. The 
results are reasonably consistent with measurements. 5 refs., 4 
figs., 1 tab. 


35503 (DOE/ER/40150—126, pp. 140-142) A four-rod cavity 
RFQ. Kazimi, R. (Texas A & M Univ., College Station (USA)). 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

In the Frankfurt Four-Rod RFQ structure the four modulated rods 
provide the capacitance and the supporting posts are the induc- 
tors, together they make a resonant LC circuit. A variation to this 
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geometry is introduced in which the, U shaped inductors are re- 
placed with cylindrical cavities. This four-rod cavity structure can be 
designed for a wider range of frequencies. It can operate, at higher 
frequencies than the regular four-rod structure. Also calculations 
show that at lower frequencies it is more compact and has a 
higher Q value. In this paper theoretical calculations for the four- 
rod cavity RFQ are carried out to obtain simple equations for 
frequency, quality factor, and shunt impedance of the cavity in 
terms of its geometric characteristics. The results of these equa- 
tions are compared with the calculations using the, MAFIA code 
package. Also a cold model was constructed to test the theoretical 
predictions. 3 refs., 4 figs., 1 tab. 


35504 (DOE/ER/40150-126, pp. 146-148) Acceleration of 
He, ions in the APF structure and the Linac /2 for injection 
into 10 GeV synchrotron. Chuvilo, |.V.; Artemov, V.S.; Kapchin- 
skiy, |.M.; Korchagin, Yu.E.; Kuzmichev, V.G.; Kurakin, V.V.; 
Kushin, V.V.; Lazarev, N.V.; Parshin, |.0.; Plotnikov, S.V. South- 
eastern Universities Research Association, Newport News, VA 
(USA). Continuous Electron Beam Accelerator Facility. Jun 1989. 
(CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF—-89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

The first Alvarez tank of the linear proton accelerator |-2 (used 
as an injector for the 10 GeV synchrotron) cannot be used for the 
acceleration of He, ions because of the 26 mode chosen at the 
design stage. For this reason the task of acceleration of the He, 
beam and its injection into synchrotron can be solved if instead of 
the first tank a supplementary APF structure is used in conjunction 
with the second tank of the linac, which will be operated in the 262 
mode (instead of 6A mode for protons). The supplementary APF 
structure providing the accelerating field gradient of 7.5 MV/m is in- 
stalled in the matching channel and accelerates He, ions to an 
energy sufficient for their injection into the second tank. Though the 
linac’s acceptance becomes lower, this scheme was considered 
feasible. 4 refs., 4 figs., 2 tabs. 


35505 (DOE/ER/40150—126, pp. 158-160) Experiments con- 
nected with tuning of the drift tube cavities stabilized with post 
couplers. Bylinsky, J.V. (institute for Nuclear Research, Moscow 
(USSR)); Esin, S.K.; Feschenko, A.V.; Ostroumov, P.N.; Zharylka- 
pov, S.Z. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

A linear accelerator for H* and H~ ions up to the energy of 600 
MeV at the average current of 0.5 mA is under completion in the 
INR of the Academy of Sciences of the USSR. A major stage of the 
linac’s development is a radiotechnical tuning of the accelerating 
cavities. Five cavities with drift tubes (DT) are used for ion acceler- 
ation up to 100 MeV (initial part of the linac). The main part of the 
accelerator uses 108 disk-and-washer (DAW) accelerating sections 
joined into 27 cavities. At this time four DT cavities and 18 DAW 
cavities have been tuned. Recently the proton beam was formed 
and accelerated to 20.5 MeV in a first DT cavity. The main features 
of DT cavity tuning are presented below. 2 refs., 5 figs., 1 tab. 


35506 (DOE/ER/40150—-126, pp. 161-163) Simultaneous 
transport of N* and N2* beams through a FODO channel. Ur- 
banus, W.H. (FOM-institute for Atomic and Molecular Physics, 
Amsterdam (Netherlands)); Steenvoorden, R.J.J.M.; Wojke, R.G.C.; 
Bannenberg, J.G.; Klein, H.; Schempp, A.; Thomae, R.W.; Weis, 
T.; van Amersfoort, P.W. Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The transport of space-charge dominated ion beams, which con- 
tain both N* and No* ions, through a periodic focusing quadrupole 
channel has been investigated for 20 keV and 40 keV beam ener- 
gies, various injected currents and for a wide range of the 





zero-current phase advance per cell, 4o. The partial N* and No* 
beam currents have been measured at the entrance and exit side 
of the transport channel, which is part of the MEQALAC experi- 
ment. Both the measurements and the theoretical model show that 
the transport of a mixed beam is similar to the transport of a beam 
which contains one type of ions, when the cross sections and the 
emittances of the partial beams are identical at the entrance of the 
transport channel. 7 refs., 5 figs. 


35507 (DOE/ER/40150—126, pp. 164-166) Pulsed H~ beams 
from Penning SPS sources equipped with circular emitters. 
Smith, H.V. Jr. (Los Alamos National Lab., NM (USA)); Sherman, 
J.D.; Allison, P. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049-: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The authors report the H~ beam currents and emittances pro- 
duced when Penning Surface-Plasma Sources (SPS), equipped 
with circular emitters, are pulsed at ~ 1% duty factor. Two sources 


are now under investigation: the small-angle source (SAS) and the ~ 


4X source. The 4X source is designed to test the plasma scaling 
laws for Penning SPS; SAS is the IX device. The 0.16 cm? dis- 
charge volume of the SAS is ~ 30 times smaller than that of the 
4X source, 4.6 cm®. With a 0.25-cm-diam circular emitter, the SAS 
produces 82 mA of 27-keV H~ beam with normalized rms emit- 
tance of 0.0053 x 0.0056 (n-cm-mrad)*. With a 0.26-cm-diam 
circular emitter, the 4X source produces 50 mA of 29-keV H- 
beam with emittance of 0.0049 x 0.0050 (n-cm-mrad)*. The mea- 
sured data are compared with the predictions of the ion-optical 
code SNOW. 10 refs., 7 figs., 1 tab. 


35508 § (DOE/ER/40150-126, pp. 170-172) RF-tuning of the 
HERA linac 3 Alvarez structures. Peters, J. (Deutsches Elektro- 
nensynchrotron DESY, Hamburg (Germany, F.R.)). Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

For the RF-tuning of the HERA Alvarez linac 77 postcouplers 
have to be adjusted in length and angle in addition to the usual rf 
resonator measurements; this tuning was done in a straightforward 
way: For each tank the passband modes were first identified. After 
inserting the postcouplers, the mapping of the postcoupler and 
drifttube passbands and a stabilization measurement were made 
by varying only the coupler length. The quality of the stabilization 
was checked by computer with endcell plungers specially inserted 
and controlled for this purpose. As a final step the tabs of the post- 
couplers were adjusted. 4 refs., 6 figs., 2 tabs. 


35509 


(DOE/ER/40150-126, pp. 173-175) Beam transport 
with magnetic solenoids and plasma lenses. Noble, R.J. (Fermi 
National Accelerator Lab., Batavia, IL (USA)). Southeastern Univer- 
sities Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. (CONF-881049—: 
14. linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF—-89-001). In 1988 linear accelerator 


conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

The authors examine the behavior of axisymmetric space-charge 
dominated beams in transport lines using numerical simulation. A 
typical transport line consisting of two axisymmetric linear lenses 
used to match a continuous beam from an ion source to a radio 
frequency quadrupole (RFQ) is considered. The authors compare 
the beam evolution when both lenses are magnetic solenoids or 
Gabor plasma lenses for beams with different initial density pro- 
files. Emittance oscillations due to nonlinear spacecharge forces 
are reduced by the action of plasma lenses in which spacecharge 
fields arc shielded, but beam mismatch at the RFQ entrance can 
be significant for both types of lens. 8 refs., 6 figs. 
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35510 (DOE/ER/40150-126, pp. 176-178) Input admittance 
matrix of a multiport driven DTL. Cheo, B.R. (Polytechnic Univ., 
Farmingdale, NY (USA)); Shmoys, J.; Jones, R.M. Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

In some applications, tens of megawatts of rf power or higher 
power is needed to drive the cavity linac. Such high power level 
necessitates that the linac be fed by a multiport system because of 
the limitation of the individual rf source device and of the power 
handling capabilities of the feed structure. The multiport feed sys- 
tem driving a high Q reactive load has made the turn on/tune up an 
exceedingly difficult task. All ports are strongly coupled. The con- 
ventional concept of matching of a single port fed load is no longer 
applicable. The admittance matrix and the equivalent circuit devel- 
oped for a waveguide/iris system permit addressing various issues 
quantitatively. The parameters of the equivalent circuit are obtained 
from the physical dimensions of the linac and the feed structure. 
Thus, they can also be used for designing the feed circuit as well 
as the control system. For a coax/loop system, the input impedance 
matrix will also be discussed. Although the work addresses in de- 
tail only the Alvarez type geometry, basic concepts are applicable 
to other types of resonant accelerators. 6 refs., 3 figs. 


35511 (DOE/ER/40150—126, pp. 179-181) Measurements on 
a Gabor lens for neutralizing and focusing a 30 keV proton 
beam. Palkovic, J.A. (Univ. of Wisconsin, Madison (USA)); Hren, 
R.; Lee, G.; Mills, F.E.; Schmidt, C.W.; Wendt, J.; Young, D.E. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

The authors have reported previously on the use of a Gabor lens 
(also referred to as a plasma or space charge lens) to focus and 
neutralize a low energy proton beam. A different lens geometry 
and a higher anode voltage have been adopted to overcome a lack 
of stability present in the previous design. They report on studies in 
progress to measure the focusing properties of the Gabor lens and 
determine whether it can be used to match a 30 keV proton beam 
into radio frequency quadrupole (RFQ) Accelerator. 10 refs., 4 figs. 


35512 (DOE/ER/40150-126, pp. 185-187) A low beta RF 
linac-structure of the IH-type with improved radial acceptance. 
Ratzinger, U. (GSI, Gesellschaft fuer Schwerionenforschung mbH, 
Darmstadt (Germany, F.R.)). Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
AQ9/MF A01. 

Recent injector plans at GSI asked for an RF structure to con- 
tinue the acceleration behind an ECR-RFQ-combination up to W; = 
1,4 MeV/u which is the injection energy of the Alvarez section of 
Unilac. The interdigital H-type structure is very well suited to provide 
an efficient acceleration at that energy range. The beam dynamics 
and construction of an |H-type cavity for the energy range from W; 
0,3 MeV/u to W; = 1,4 MeV/u is described. The duty factor can be 
adjusted up to 60%. A calculation is presented which demonstrates 
that by this kind of beam dynamics also heavy ion beams with sub- 
stantial space charge forces can be handled. 4 refs., 4 figs., 1 tab. 


35513 (DOE/ER/40150—-126, pp. 190-191) An alternate side 
structure for the Fermilab linac upgrade. Jurgens, T.G. 
(Fermi National Accelerator Lab., Batavia, IL (USA)); Kerns, Q.A.; 
Fritz, J.R.; May, M.A. Southeastern Universities Research Associa- 
tion, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
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1988; CEBAF-—89-001). In 1988 linear accelerator conference pre- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

An alternate side coupled structure (SCS) is being investigated. 
Comparisons are made to the traditional SCS. Mechanical compar- 
isons include the relative cost and ease of fabrication. This 
discussion also addresses the use of CNC machining. Electrical 
comparisons include field distributions and coupling constants. 
Measured and numerical data are presented. The coupling con- 
stant of the alternate SCS is adjusted by independently changing 
either the separation of the coupling and accelerating cavity 
centers or the length of the slot. These two parameters are not in- 
dependent in the traditional SCS design. 4 refs., 5 figs. 


35514 (DOE/ER/40150-126, pp. 216-220) RF superconduc- 
tivity, a status review. Proch, D. (DESY, Deutsches 
Elektronen-Synchrotron, Hamburg (Germany, F.R.)). Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The subject of this paper is a review of superconducting cavities 
for accelerator application with special emphasis to 6 = 1 struc- 
tures. The layout of a typical accelerating unit is described and 
important parameters are discussed. Recent cavity measurements 
and storage ring beam tests are reported and the present state of 
the art is summarized. 28 refs., 9 figs., 1 tab. 


35515 (DOE/ER/40150—-126, pp. 252-254) Commissioning 
highlights of the pulse stretcher ring EROS. Servranckx, R.V. 
(Univ. of Saskatchewan, Saskatoon (Canada)). Southeastern Uni- 
versities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

This paper presents the project EROS. After describing the prin- 
ciple of the pulse stretcher and some of its design features, the 
paper gives a short history of the project. Some highlights of the 
commissioning period are illustrated and the paper ends with cur- 
rent achievement data and future plans. 5 refs., 4 figs., 2 tabs. 


35516 (DOE/ER/40150—126, pp. 312-314) Laced permanent 
magnet quadrupole drift tube magnets. Feinberg, B. (Lawrence 
Berkeley Lab., CA (USA)); Behrsing, G.U.; Halbach, K.; Marks, 
J.S.; Morrison, M.E.; Nelson, D.H. Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. DOE Contract AC03- 
76SFO00098. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

A laced permanent magnet quadrupole drift tube magnet has 
been constructed for a proof-of-principle test. The magnet is a con- 
ventional tape-wound quadrupole electromagnet, using iron 
pole-pieces, with the addition of permanent magnet material 
(neodymium iron) between the poles to reduce the effects of satu- 
ration. The iron is preloaded with magnetic flux generated by the 
permanent magnet material, resulting in an asymmetrical saturation 
curve. Since the polarity of the quadrupole magnets in a drift tube 
linac is not reversed we can take advantage of this asymmetrical 
saturation to provide greater focusing strength. The magnet config- 
uration has been optimized and the vanadium permendur poles 
needed in a conventional quadrupole have been replaced with iron 
poles. The use of permanent magnet material has allowed us to in- 
crease the focusing strength of the magnet by about 20% over that 
of a conventional tape-wound quadrupole. Comparisons will be 
made between this magnet and the conventional tape-wound 
quadrupole. 3 refs., 5 figs. 


35517 (DOE/ER/40150-126, pp. 315-317) Transverse effects 
of a waveguide coupling slot. Cooper, R.K. (Los Alamos Na- 
tional Lab., NM (USA)); Chan, K.C.D.; Wang, T.F.; Thode, L.E. 
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Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-—: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

High-power operation of rf cavities may require that the wave- 
guide supplying energy to the system be coupled to the cavity with 
a large coupling slot. It is a concern that this coupling slot may be 
so large that appreciable asymmetry will exist in the fields of the 
fundamental mode and transverse effects will be introduced on the 
beam. Computation of these effects is complicated by the facts that 
the fundamental mode frequency must propagate in the waveguide 
and resonant cavity codes cannot handle energy transfer across 
the boundaries of the problem. The authors have successfully com- 
puted these effects using 3-D computer codes in MAFIA, both in the 
frequency and time domains. This paper will report the computed 
results showing good agreement with experimental measurements 
and indicating that the transverse effects can be compensated. The 
results include mode distortions and transverse forces. The meth- 
ods of calculation will also be described. 5 refs., 7 figs. 


35518 (DOE/ER/40150-126, pp. 322-324) RF and space- 
charge induced emittances in laser-driven RF guns. Kim, 
Kwangje (Lawrence Berkeley Lab., CA (USA)); Chen, Yujiuan. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. DOE Contract W-7405-ENG-48. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF-89-001). In 1988 linear accelerator conference 
proceedings. Order Number DE90007862. Available from NTIS, 
PC A99/MF A01. 

Laser-driven rf electron guns are potential sources of high- 
current, low-emittance, short bunch-length electron beams, which 
are required for many advanced accelerator applications, such as 
free-electron lasers and injectors for high-energy machines. In such 
guns the design of which was pioneered at Los Alamos National 
Laboratory and which is currently being developed at several other 
laboratories, a high-power laser beam illuminates a photo-cathode 
surface placed on an end wall of an rf cavity. The main advan- 
tages of this type of gun are that the time structure of the electron 
beam is controlled by the laser, eliminating the need for bunchers, 
and that the electric field in rf cavities can be made very strong, so 
that the effects due to space-charge repulsion can be minimized. In 
this paper, the authors present an approximate but simple analysis 
tor the transverse and longitudinal emittances in rf guns that takes 
into account both the time variation of the rf field and the space- 
charge effect. The results are compared and found to agree well 
with those from simulation. They review the theory in Sections Il 
and Ill, and the simulation results in Section IV. 7 refs., 6 figs. 


35519 (DOE/ER/40150-126, pp. 325-327) Conceptual de- 
sign of bright electron injector based on a_ laser-driven 
photocathode RF electron gun. Chattopadhyay, S. (Lawrence 
Berkeley Lab., CA (USA)); Chen, Y.J.; Hopkins, D.; Kim, K.J.; 
Kung, A.; Miller, R.; Sessler, A.; Young, T. Southeastern Universi- 
ties Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 
14. linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

Conceptual design of a bright electron injector for the 1 GeV 
high gradient test experiment, envisaged by the LLNL-SLAC-LBL 
collaboration on the Relativistic Klystron is presented. The design 
utilizes a high-brightness laser-driven RF photocathode electron 
gun, similar to the pioneering LANL early studies in concept (differ- 
ent parametrically however), together with achromatic magnetic 
bunching and transport systems and diagnostics. The design is 
performed with attention to possible use in an FEL as well. A sim- 
ple but realistic analytic model including longitudinal and transverse 
space-charge and RF effects and extensive computer simulation 
form the basis of the parametric choice for the source. These pa- 
rameters are used as guides for the design of the picosecond laser 
system and magnetic bunching section. 4 refs., 5 figs. 





35520 (DOE/ER/40150—126, pp. 338-340) Design and con- 
struction of the photocathode electron gun cavity. Gray, E.R. 
(Los Alamos National Lab., NM (USA)); Fraser, J.S. Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

A 1300-MHz, two-cell rf accelerator cavity has been constructed 
for the high-brightness photocathode electron source program. 
Each cell has an rf drive. Cell 1 has a replacement photocathode 
plug on the back wall and has a shape designed for linear radial 
fields. Cell two has a more standard high-shunt-impedance shape. 
SUPERFISH values for shunt impedances are, respectively, 29.5 
and 45.8 MQ/m. Peak surface field maximums are 58.9 and 32.1 
MV/m for an electron acceleration of 0.9 and 1.0 MeV. Drive cou- 
pling is matched for 55 and 86% beam loading at 1-A average 
current. The system has vacuum pumping ports, into both cells 
and is baked at 300°C. Typical operating pressures are in the low 
10-1°-torr range. Cell frequencies are fine tuned by a combination 
of operating temperature and cell nose pulling. Cell-to-cell coupling 
was intended to be low (K = 0.0002); however, because of the 
high Qs (13,300 and 20,000), substantial coupling effects are seen. 
Cutting the vacuum-port slots shifted the frequencies by 1.5 MHz 
and gave an apparent 10% increase in the cavity Qs. Construction 
of the cavity required a series of four brazes with several annealing 
cycles. All joints are flat, and the sequence is such that each joint 
is brazed horizontally; as a result, all joints were successfully 
brazed on the first attempt. The latest experiment measurements 
are given in another paper at this conference. 2 refs., 3 figs. 


35521 (DOE/ER/40150-126, pp. 341-344) High-brightness, 
high-current-density cathode for induction linac FELs. Turner, 
W.C. (Lawrence Livermore National Lab., CA (USA)); Chen, Y.J.; 
Nexsen, W.E.; Green, M.C.; Miram, G.; Nordquist, A.V. Southeast- 
ern Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The authors have recently initiated an investigation to determine 
the intrinsic operating limits of an osmium coated dispenser cath- 
ode for use in free-electron lasers (FELs) driven by an induction 
linear accelerator. The experimental apparatus consists of a 5.1- 
cm-diam osmium coated dispenser cathode driven by a 250-kV, 
10-2, 35-ns Biumlein pulse line. The pepper pot technique is used 
to measure intrinsic cathode brightness and uniformity. Recent 
measurements have yielded brightness values exceeding 1 x 101° 
A/m?rad? for current densities up to 140 A/em*. They have also 
obtained quantitative data on cathode poisoning caused by a 
number of chemical agents of interest in the induction linac envi- 
ronment. 7 refs., 8 figs., 2 tabs. 


35522 (DOE/ER/40150-126, pp. 345-347) Production, trans- 
port and injection of a cold non-magnetized electron beam for 
the recirculating linac. Mazarakis, M.G. (Sandia National Labs., 
Albuquerque, NM (USA)); Poukey, J.W.; Hasti, D.E.; Smith, D.L.; 
Wagner, J.S.; Haworth, M.J. Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

A new foilless diode with a non-magnetically immersed cathode 
was recently designed and built for the Sandia Recirculating Linear 
Accelerator (RLA). Because there is also no radial component of 
electric field at the cathode, the electron beam starts almost paral- 
lel and is matched to a solenoidal transport system with minimum 
increase in divergence and radius. The electrode emission surface 
is specified by an area covered with felt which undergoes explo- 
sive electron emission at low electrical field stresses (60 kV/cm). 
The 1.7 MV, 4.8-kKA produced beam is transported 1.5 meters to 
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the injection region of the racetrack via a system of solenoids and 
focusing coils. The maximum transverse velocity component at in- 
jection point (1.5 m downstream from the cathode surface) is 61 = 
0.03 and the radius r = 2.8 cm which give a quite small beam emit- 
tance « = 0.08 rad-cm. Three- dimensional numerical simulations 
suggest that tangential injection into the ion focusing regime (IFR) 
channel of the accelerator provides better beam-channel coupling. 
A 1.3-MV and 4-MV design are also described. 6 refs., 13 figs. 


35523 (DOE/ER/40150—126, pp. 348-350) CEBAF linac cryo- 
genic instrumentation requirements and a review of the 
available sensors. Rao, M.G. (Continuous Electron Beam Acceler- 
ator Facility, Newport News, VA (USA)). Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. DOE Contract ACO5- 
84ER40150. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

CEBAF’s Linac and the associated cryogenic refrigeration 
system need to be carefully instrumented for their successful instal- 
lation and operation. The important cryogenic instrumentation 
requirements include temperature, pressure, liquid level and flow. 
In this paper a critical review of the available sensors will be 
presented. Further, the wide operating temperature range, inter- 
changeability and high radiation hardness requirements of the 
sensors will also be discussed. 3 refs., 4 figs., 1 tab. 


35524 (DOE/ER/40150—126, pp. 351-352) Mechanical design 
of a RF electron gun. Woodie, M.H. (Brookhaven National Lab., 
Upton, NY (USA)); Batchelor, K.; Sheehan, J. Southeastern Uni- 
versities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

Brookhaven National Laboratory is building an Accelerator Test 
Facility at which we plan to study laser acceleration of electrons, 
inverse free electron lasers and the production of X-rays by non- 
linear Compton scattering. The facility contains an electron gun, 
linac, lasers and ancillary systems which will enable the production 
of 6 ps duration pulses of 50-100 MeV electrons. The electron 
source is an one and one half cell RF Electron gun which utilizes 
either a thermionic or photoemissive cathode to produce 5 MeV 
electrons. This paper discusses how gun mechanical design con- 
siderations such as material, vacuum maintenance, surface finish, 
fabrication methods, cavity tuning, and cathode replacement were 
reconciled to arrive at the final design. 9 refs., 2 figs., 2 tabs. 


35525 (DOE/ER/40150—-126, pp. 356-358) Calculation of 
cavity/wave guide coupling. Giuckstern, R.L. (Univ. of Maryland, 
College Park (USA)); Li, R. Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The excitation of an electromagnetic mode in a cavity usually in- 
volves feeding energy from a power source through a wave guide 
into the cavity. The analytic solution of Maxwell's equations in the 
coupling region between the cavity and the wave guide is usually 
not feasible. Instead, the coupling is usually described by one or 
two parameters which can be measured. In this paper we describe 
how cavity codes can be used to determine these parameters for 
an arbitrary coupling geometry. 4 refs., 4 figs. 


35526 (DOE/ER/40150—126, pp. 359-361) Longitudinal cou- 
pling impedance and its high frequency behavior. Gluckstern, 
R.L. (Univ. of Maryland, College Park (USA)); Neri, F. Southeast- 
ern Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 
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accelerator conference proceedings. Order Number DE90007862. 
Avaitable from NTIS, PC A99/MF A01. 

The high frequency behavior of the coupling impedance for an 
obstacle in a beam pipe is of considerable importance because of 
recent interest in the acceleration and transport of short beam 
bunches. Lawson used a diffraction model to show that the raal 
part of the longitudinal impedance falls off as (frequency), a result 
confirmed by Dome by an approximate calculation for both the real 
and imaginary parts. Heifets and Kheifets use an iteration method 
to confirm Dome’s result for the real part. Gluckstern and Zotter 
derive an integral equation for the axial electric field at the beam 
pipe radius, whose solution is needed to obtain the impedance. In 
this paper the authors explore approximations to the kernel of this 
integral equation which permit us to predict the behavior of the 
impedance for small obstacles as well as for obstacles of arbitrary 
size at high frequency. 7 refs., 2 figs. 


35527 (DOE/ER/40150-126, pp. 365-369) Photoelectric 
injector design considerations. Caristen, B.E. (Los Alamos Na- 
tional Lab., NM (USA)); Sheffield, R.L. Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous Elec- 
tron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. 
linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF—-89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

The authors will present an analysis for different emittance 
growth mechanisms for electron beams in photoelectric injectors. 
The mechanisms will be broken up into three groups: space- 
charge forces due to self-similar expansion, space-charge forces 
due to non-self-similar expansion (including divergences and con- 
vergences of the beam), and rf forces. They will show that some of 
the emittance can be eliminated downstream, particularly that of 
the first group. General design considerations will become clear 
from this analysis and a generic design will be presented. In addi- 
tion, a photoelectric injector design for both the Los Alamos 
National Laboratory XUV FEL and a compact free-electron laser 
(FE!) will be used to show numerical agreement with the analysis. 
5 refs., 2 figs. 


35528 


(DOE/ER/40150-126, pp. 379-381) CEBAF cavity fab- 
rication - a successful technology transfer. Hiller, M. (Babcock 
& Wilcox, Lynchburg, VA (USA)); Dateo, J.; Pruitt, W.; Bensiek, W. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049—: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—-89-001). In 


1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

Babcock & Wilcox (B&W) has successfully completed an R.F. 
accelerator technology transfer with Cornell University for CEBAF, 
the Continuous Electron Beam Accelerator Facility. With this trans- 
fer of technology, B&W has commercially fabricated four niobium 
LE-5 R.F. cavities, 12 niobium spool pieces, and 12 niobium adap- 
tors for CEBAF. The fourth niobium cavity was warm tuned to 
specification at the B&W test facility. The industrialization of the ac- 
celerator technology benefits the scientific community because 
industry can provide large scale production resources, including 
standardized procedures, processes, and specifications, to assist in 
the construction of accelerator/collider projects. B&W has taken 
laboratory technology and developed standardized industrial proce- 
dures and processes for the fabrication of the CEBAF/Cornell R.F. 
cavity. B&W’s industrialization of accelerator technology is dis- 
cussed herein. 5 refs., 1 fig. 


35529 (DOE/ER/40150-126, pp. 385-387) Variable- 
dispersion electron spectrometer for the SCA/FEL. Swent, R.L. 
(Stanford Univ., CA (USA)); Smith, T.|. Southeastern Universities 
Research Association, Newport News, VA (USA). Continuous Elec- 
tron Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. 
linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

A variable-dispersion electron spectrometer is being installed for 
use by the Stanford Superconducting Accelerator in conjunction 
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with its Free Electron Laser program. The system has been de- 
signed to operate with electron beam energies from 20 MeV to 200 
MeV, with a maximum energy resolution of 0.01% FWHM. The 
maximum energy acceptance is approximately + 5%, as deter- 
mined by the bending magnet aperture. Resolution is controlled by 
adjusting the focal conditions at the entrance to a 90° bending 
magnet, while the dispersion is controlled by changing the magni- 
tude and polarity of the field in a quadrupole magnet which 
immediately follows the bending magnet. 4 refs., 5 figs. 


35530 (DOE/ER/40150-126, pp. 391-393) Calculations on 
permanent-magnet quadrupoles with nonrectangular cross 
section. Boicourt, G.P. (Los Alamos National Lab., NM (USA)); 
Merson, J.L. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049—: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The current trend toward higher frequencies to power drift-tube 
linacs (DTLs) and coupled-cavity linacs (CCLs) reduces the space 
available for quadrupole focusing magnets. Similarly, the space 
available for matching sections between linac sections is limited, 
and often the matching section bunchers are designed in odd 
shapes to make them fit. This shaping further restricts focusing 
magnet space. One approach to attaining sufficient quadrupole 
strength in such situations is to use rare-earth permanent-magnet 
quadrupoles (PMQs) with cross sections tailored to fill as much of 
the available space as possible. In this paper, the authors describe 
some techniques we have developed to calculate the properties of 
such magnets both singly and when other magnets are nearby. 3 
refs., 4 figs. 


35531 (DOE/ER/40150-126, pp. 394-396) Mapping the 
fringe fields of multipole magnets. Wadlinger, E.A. (Los Alamos 
National Lab., NM (USA)). Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

A good method for mapping multipole magnets (suggested by K. 
Halbach) is to measure the magnetic field on the surface of a con- 
stant radius cylinder centered on the magnet axis. This paper 
presents one approach to this mapping concept using a magnetic 
field description that identically satisfies Maxwell's equations. The 
field map is used to determine the magnetic scalar potential 
function written in a form that reduces to a standard multipole ex- 
pansion for an axially independent field. This scalar potential 
function is used in particle tracking codes. An example and a brief 
error analysis are included. 3 refs., 1 fig., 2 tabs. 


35532 (DOE/ER/40150-126, pp. 400-402) Injector for LISA 
[Linear Superconducting Accelerator]. Aragona, A. (INFN, Labo- 
ratori Nazionali di Frascati (Italy)); Biscari, C.; Boni, R.; Kulinski, S.; 
Spataro, B.; Tazzioli, F.; Vescovi, M. Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF-89-001). In 1988 linear accelerator conference 
proceedings. Order Number DE90007862. Available from NTIS, 
PC A99/MF A01. 

The injector of the LNF project LISA (Linear Superconducting 
Accelerator) is a room temperature system, consisting of a trans- 
port line for the beam at 100 KeV, of a capture section (a graded-8 
2.5 GHz structure) which accelerates the beam to 1 MeV, and of 
an isochronous and achromatic transport line which injects the 
beam into the SC-Linac after a x-bending. The 100 keV beam de- 
livered by the gun is composed of 1ms long macropulses. It is then 
chopped by a system of double choppers (50 and 500 MHz) which 
selects about 1% of the total beam, and bunched by a 500 MHz 
prebuncher which squeezes the bunch length to about 2 mm in or- 
der to obtain the peak current required by the FEL. 7 refs., 7 figs., 
5 tabs. 





35533 (DOE/ER/40150-126, pp. 403-405) Status of the 
CEBAF injector. Diamond, W.T. (Continuous Electron Beam Ac- 
celerator Facility, Newport News, VA (USA)); Pico, R. Southeastern 
Universities Research Association, Newport News, VA (USA). Con- 
tinuous Electron Beam Accelerator Facility. Jun 1989. DOE 
Contract AC05-84ER40150. (CONF-881049-: 14. linear accelera- 
tor conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The injector for the CEBAF cw superconducting linac consists of 
a 100 keV electron gun, two choppers and a buncher. A short, 
room temperature, graded-G, sidecoupled accelerator is used to in- 
crease the electron beam energy to about 500 keV to produce a 
good match into the first superconducting accelerator cavity. Eigh- 
teen five-cell superconducting cavities are used to produce an 
energy of 45 MeV before injection into the first linac. All of the room 
temperature centerline hardware has been installed on a strong- 
back. Testing of the 100 keV electron gun and transport system is 
in progress. The rf system for the choppers and buncher is nearly 
complete and the first rf tests are in progress. 5 refs., 7 figs., 1 tab. 


35534 (DOE/ER/40150-126, pp. 406-408) The control and 
diagnostics system for the CEBAF injector. Adderley, P.; Barry, 
W.; Bork, R.; Cucinotta, R.; Grubb, C.; Heefner, J.; Kewisch, J.; 
Kloeppel, P.; Lahti, G.; Mason, T. Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF—-89-001). In 1988 linear accelerator conference 
proceedings. Order Number DE90007862. Available from NTIS, 
PC A99/MF A01. 

The authors present the first experience with the CEBAF injector 
control and diagnostics system. The computer architecture of the 
control system has been described elsewhere. The injector system 
is a model for the CEBAF controls. A computer system controls the 
gun, the steering magnets, and the focusing elements, and in the 
near future also the injector rf system. The beam parameters such 
as current, position, and emittance are measured by various moni- 
tors and are automatically analyzed by the computer. 5 refs., 11 
figs. 


35535 (DOE/ER/40150—-126, pp. 409-411) Therminoic gun 
control system for the CEBAF injector. Pico, R. (Continuous 
Electron Beam Accelerator Facility, Newport News, VA (USA)); Di- 
amond, B.; Fugitt, J.; Bork, R. Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The injector for the CEBAF accelerator must produce a high- 
quality electron beam to meet the overall accelerator specifications. 
A Hermosa electron gun with a 2 mm-diameter cathode and a con- 
trol aperture has been chosen as the electron source. This must 
be controlled over a wide range of operating conditions to meet the 
beam specifications and to provide flexibility for accelerator com- 
missioning. The gun is controlled using Computer Automated 
Measurement and Control (CAMAC IEEE-583) technology. The 
system employs the CAMAC-based control architecture developed 
at CEBAF. The control system has been tested, and early operat- 
ing data on the electron gun and the injector beam transport 
system has been obtained. This system also allows gun parame- 
ters to be stored at the operator location, without paralyzing 
operation. This paper describes the use of this computer system in 
the control of the CEBAF electron gun. 2 refs., 6 figs., 1 tab. 


35536 (DOE/ER/40150-126, pp. 412-414) Analog tech- 
niques in CEBAF’s RF control system. Hovater, C. (Continuous 
Electron Beam Accelerator Facility, Newport News, VA (USA)); 
Fugitt, J. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
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(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

Recent developments in high-speed analog technology have pro- 
gressed into the areas of traditional RF technology. Diode related 
devices are being replaced by analog |C’s in the CEBAF RF con- 
trol system. Complex phase modulators and attenuators have been 
successfully tested at 70 MHz. They have three advantages over 
existing technology: lower cost, less temperature sensitivity, and 
more linearity. RF signal conditioning components and how to im- 
plement the new analog IC’s will be covered in this paper. 4 refs., 
5 figs. 


35537 (DOE/ER/40150-126, pp. 415-147) CEBAF control 
system. Bork, R. (Continuous Electron Beam Accelerator Facility, 
Newport News, VA (USA)); Grubb, C.; Lahti, G.; Navarro, E.; Sage, 
J.; Moore, T. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. DOE Contract AC05-84ER40150. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

A logic-based computer control system is in development at 
CEBAF. This Unix/C language software package, running on a dis- 
tributed, hierarchical system of workstation and supervisory 
minicomputers, interfaces to hardware via CAMAC. Software 
aspects to be covered are ladder logic, interactive database gener- 
ation, networking, and graphic user interfaces. 1 fig. 


35538 (DOE/ER/40150-126, pp. 421-423) Emittance mee- 
surements at the Bates linac. Jacobs, K.D. (MIT Bates Linear 
Accelerator Center, Middleton, MA (USA)); Flanz, J.B.; Russ, T. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

An emittance measuring system has been installed at the Bates 
Linear Accelerator Center. The system consists of three wire 
scanners used to measure the electron beam profile, plus a micro- 
computer for data acquisition and processing. The scanners are 
located in a drift space on a beam line. Each scanner measures 
the horizontal and vertical beam size with a possible resolution of 
25 um. The horizontal and vertical beam phase spaces are then 
determined. Results of measurements are presented. Calculations 
relating the theoretical accuracy of the emittance measurements 
with the distance separating the scanners, and the location and 
size of the beam waist, are also presented. Another technique for 
measuring emittance has also been employed. This technique in- 
volves using a wire scanner to measure the beam size at a fixed 
location, as a function of the strength of an upstream quadrupole. 
3 refs., 5 figs. 


35539 (DOE/ER/40150-126, pp. 424-426) Accelerator beam 
profile measurements at the Bates linac. Jacobs, K.D. (MIT 
Bates Linear Accelerator Center, Middleton, MA (USA)); Fianz, 
J.B.; Biron, R.D.; Ihloff, E.E.; Kelsey, J.E.; Radouch, Z.; Russ, T.; 
Saab, A. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

A linac beam profile measurement system using wire scanners 
has been implemented at the Bates Linear Accelerator Center. This 
facilitates obtaining an optimum linac focusing solution. A nearly 
non-invasive beam size measurement is made of the two beams 
which are accelerated simultaneously in the recirculating linac. The 
wire scanner mechanical accuracy is near one mil. Beam size 
measurements are reproducible to a few mils. 4 refs., 7 figs. 


35540 (DOE/ER/40150-126, pp. 434-436) Progress of elec 
tron gun systems for the e—/e* linac at KEK. Ohsawa, S. 
(National Lab. for High Energy Physics, (KEK), Ibaraki-ken 
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(Japan)); Ogawa, Y.; Otake, Y.; Yokota, M.; Fukuda, S.; Saito, Y.; 
Enomoto, A.; Azuma, O.; Iwata, H.; Asami, A. Southeastern Uni- 
versities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE9000786€2. 
Available from NTIS, PC A99/MF A01. 

Several improvements have been made in the electron gun sys- 
tems of the 2.5 GeV PF linac and the Positron Generator. In the 
electron gun system of the PF linac, the vacuum system and the 
focusing system have been modified, and the anode current was 
increased. In the case of a short pulse beam with a width of 2 ns, 
the anode current has been more than 200 mA for about a year 
with a constant pulse voltage output of a grid pulser. Injection time 
of the electron beam into the Accumulation Ring of TRISTAN has 
been normally less than 10 s. Meanwhile in the electron gun sys- 
tem of the Positron Generator, improvements have been made 
mainly in the following two points; (1) a raise of injection voltage of 
the gun from 115 kV to 150 kV, which was made possible by using 
a newly designed insulator, and (2) an increase of pulse voltage 
output of a grid pulser by use of new transistors with a high slew 
rate. As a result of these improvements, a maximum anode peak 
current of 12 A with a pulse width of 4 ns can be obtained, which 
satisfies the design parameters of the gun system. 7 refs., 8 figs. 


35541 (DOE/ER/40150-126, pp. 437-441) Design of CE- 
BAF’s RF separator and results of cold tests. Yao, C.G. 
(Continuous Electron Beam Accelerator Facility, Newport News, VA 
(USA)). Southeastem Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. DOE Contract AC05-84ER40150. (CONF-881049-: 14. 
linear accelerator conference (LINAC-14), Newport News, VA 
(USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear accelerator 
conference proceedings. Order Number DE90007862. Available 
from NTIS, PC A99/MF A01. 

The design of the CEBAF accelerator system is based upon a 
multipass racetrack configuration, the straight sections of which will 
utilize 1497-MHz superconducting linac sections with independent 
magnetic transport at the end of each linac segment. Room- 
temperature SW rf separators operating at a frequency of 998 MHz 
will be used in each independent transport channel at one end of 
the racetrack to extract a portion of the recirculating current. With 
the frequency chosen and appropriate phasing, three independent 
beams of correlated energy may be extracted for use in the three 
experimental areas. The design of the rf separators, based on an 
alternating periodic structure (APS), will be described and some 
preliminary prototype cold test results will be given. 11 refs., 10 
figs., 2 tabs. 


35542 (DOE/ER/40150-126, pp. 442-444) Calculation of 
aberration coefficients up to sixth order of multipole tocusing 
elements. Tsoupas, N. (Brookhaven National Lab., Upton, NY 
(USA)); Enge, H.A.; Forest, E. Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

A method and a computer code have been developed to calcu- 
late the aberration coefficients, up to sixth order, for a focusing 
device consisting of magnetic or electric multipoles. The method is 
based on the calculation of the ray coordinates at the exit of a fo- 
cusing device using the RAYTRACE code which provides the 
magnetic and electric multipole fields necessary for the integration 
of the equation of motion of the charged particles moving into the 
focusing device. Subsequently, the exit ray coordinates are consid- 
ered as a Taylor series expansion, about the origin, in terms of the 
ray coordinates at the entrance. The coefficients of expansion are 
the aberration coefficients. The method to calculate the aberration 
coefficients is discussed further in the text. 5 refs., 1 fig., 1 tab. 


35543 (DOE/ER/40150-126, pp. 445-448) The development 
of small-scale quadrupoles to operate at 20 to 50 K. Liska, D.J. 
(Los Alamos National Lab., NM (USA)); Kraus, R.H.; Brown, R.D.; 
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Cost, J.R. Southeastern Universities Research Association, New- 
port News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049-—: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The development of cryogenically cooled, high-frequency linacs 
at Los Alamos necessitates that small quadrupoles be developed 
to operate inside the drift tubes at temperatures as low as 20 K.A 
program has been undertaken to procure some of these quads, 
designed to critical specifications, and to test them for field- 
gradient and harmonic-distortion changes when taken down to the 
20- to 50-K operating range and cycled many times back to room 
temperature. In this application SmCos and Sm2Coy7 will be used. 
Both low-temperature operation and resistance to radiation damage 
are required of these critical components; therefore, the test pro- 
gram also involves exposure to high radiation fluxes in the Omega 
West reactor at Los Alamos, coupled with post-irradiation field 
tests. 2 refs., 3 figs., 1 tab. 


35544 (DOE/ER/40150-126, pp. 451-454) Formation and 
transport of high-brightness H~ beams. Reiser, M. (Univ. of 
Maryland, College Park (USA)). Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF-89-001). In 1988 linear accelerator conference 
proceedings. Order Number DE90007862. Available from NTIS, 
PC A99/MF A0O1. 

For a specified normalized emittance, the H~ beam current, or 
brightness, that can be obtained is limited by physics and techno- 
logical constraints of the ion source and the beam transport 
system. A review of these constraints and of the resulting sealing 
laws will be presented. The relative merits and limitations of three 
beam transport methods - gas focusing, gas focusing supple- 
mented by magnetic lenses, and electrostatic focusing that avoids 
charge neutralization of the beam - will be discussed. 16 refs. 


35545 (DOE/ER/40150-126, pp. 455-459) ECR ion sources 
for accelerators. Geller, R. (Centre d’Etudes Nucleaires de Greno- 
ble (France)); Briand, P.; Jacquot, B.; Ludwig, P.; Melin, G.; 
Pontonnier, M. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049-: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The basic principles of Electron Cyclotron Resonance lon 
Sources are recalled. The properties of single, double and multi- 
mirror plasmas are reviewed. We insist on the difference between 
low charged and high charged heavy ion production on which we 
mainly concentrate. The present state performances and the up- 
grading schemes are shown. A few prototypes are described. 9 
refs., 14 figs. 


35546 (DOE/ER/40150—126, pp. 460-464) Recent progress 
in RFQs. Schempp, A. (Goethe Universitaet (Germany, F.R.)). 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

Radio Frequency Quadrupole (RFQ) structures are the new stan- 
dard solution for low energy ion accelerators. Applications can be 
distinguished by the ion beam energy and current, the emittance, 
the duty factor, and the specific charge of the ions chosen, which 
leads to the different techniques of beam dynamics and rf-structure 
design. New developments in RFQ design and a survey of projects 
will be presented. 6 refs., 6 figs., 1 tab. 


35547 (DOE/ER/40150-126, pp. 465-469) High current po- 
larized proton sources. Alessi, J.G. (Brookhaven National Lab., 





Upton, NY (USA)). Southeastern Universities Research Associa- 
tion, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-—89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

Polarized proton sources are now being used more frequently on 
linacs. In pulsed operation up to 10 mA of H* and 0.4 mA of H- 
have been produced. The present status of these sources, and de- 
velopments to reach even higher intensities, are reviewed. 39 refs., 
1 tab. 


35548 (DOE/ER/40150—126, pp. 418-420) The BATES linac 
control system. Russ, T. (MIT Bates Linear Accelerator Center, 
Middleton, MA (USA)); Radouch, Z. Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF—-89-001). In 1988 linear accelerator conference 
proceedings. Order Number DE90007862. Available from NTIS, 
PC A99/MF A01. 

The Bates linac control system (LCS), a distributed processing 
architecture, is described. Due to the historic evolution of the sys- 
tem, a mix of different hardware, operating systems and 
programming languages are used throughout. However, a stan- 
dardized interface at the network level enables a smooth system 
integration. In particular, a multicasting scheme for data transmis- 
sion over the network permits simultaneous database updates on 
more than one workstation. This allows for true distribution of data 
processing power. 3 figs. 


35549 (DOE/ER/40150-126, pp. 432-433) Superconducting 
RF activities at SACLAY. Aune, B.; Bolore, M.; Bourbonneux, J.; 
Cavedon, J.M.; Charrier, J.P.; Damsin, P.; Fagot, J.; Godin, A.; 
Gratadour, J.; Hervieu, B. Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

In 1986, it was decided at Saclay to build a facility to study and 
test Niobium superconducting 1.5 GHz electron accelerating struc- 
tures. Since then, several laboratories have been set up to master 
all the parts of the process: computer and copper modeling, R.F. 
surface preparation, cryogenic testing, helium handling, and R.F. 
testing at both room and liquid helium temperatures. All of these 
facilities are now in operation and numerous tests have been car- 
ried out on single-cell cavities with and without HOM couplers. In 
addition, first tests have been performed on a five-cell cavity, and 
superfluid thermometry has been developed on a rotating system. 
This paper gives the main results for these topics. 2 refs., 6 figs., 1 
tab. 


35550 (DOE/ER/40150-126, pp. 514-518) On the horizon: 
New RF power sources for linear accelerators. Reid, D.W. (Los 
Alamos National Lab., NM (USA)). Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF-89-001). In 1988 linear accelerator conference 
proceedings. Order Number DE90007862. Available from NTIS, 
PC A99/MF A01. 

In the past, linear accelerators at frequencies below 3 GHz have 
been driven by klystrons or gridded tubes, with most of the small 
electron accelerators using conventional magnetrons. During the 
past few years, there have been several new rf amplifier develop- 
ments that could be advantageous to the linear accelerator 
designer. Among these new devices are the cathode-driven 
crossed-field amplifier, Klystrode, high-power solid-state amplifier, 
lasertron, multiple-beam klystron, phase-locked magnetron, and a 
depressed collector for a high-power klystron. All of these devices 
are being worked on at this time. Each can contribute to a linear 
accelerator system by supplying better efficiency, lower cost, 
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higher power, or longer life. This paper will review the present sta- 
tus of each device and, where current test data are available, they 
will be reviewed. 19 refs.,'13 figs. 


35551 (DOE/ER/40150—-126, pp. 520-522) RF photoelectron 
gun experimental performance. Sheffield, R.L. (Los Alamos Na- 
tional Lab., NM (USA)); Cornelius, W.D.; Nguyen, D.C.; Springer, 
R.W.; Lamartine, B.C.; Gray, E.R.; Watson, J.M.; Fraser, J.S. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

Free-electron lasers require electron beams of high peak bright- 
ness. In this paper, we describe the performance of a compact 
high-brightness electron source for driving short-wavelength 
free-electron lasers. The experiment uses a laser-illuminated pho- 
toemitter located in the first rf cavity of a two-cavity linac. The 
photocathode source and associated hardware are described. The 
doubled ND:YAG laser (532 nm}, which is used to drive the photo- 
cathode, produces 75-ps micropulses at a 108-MHz repetition rate 
and peak powers of approximately 300 kW. Diagnostics include a 
pepper-pot emittance analyzer, a magnetic spectrometer, and a 
<4-ps resolution streak camera. Present experiments give the fol- 
lowing results: micropulse current amplitudes of 10 mA to 400 A, 
75% beam emittances ranging from 10 pi-mm-mrad to 40 
pi-mm-mrad and peak current densities of >600 A/cm*. Results on 
photocathode lifetime will be presented. Future plans for applica- 
tions of the photoinjector at Los Alamos National Laboratory are 
discussed. 7 refs., 4 figs., 2 tabs. 


35552 (DOE/ER/40150-126, pp. 525-527) High-power mi- 
crowave source development at Los Alamos. Fazio, M.V. (Los 
Alamos National Lab., NM (USA)); Kinross-Wright, J.; Hoeberling, 
R.F.; VanHaaften, F. Southeastern Universities Research Associa- 
tion, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

Experimental research is under way at Los Alamos to develop 
the large-orbit gyrotron and the resonant-cavity virtual cathode os- 
cillator as very high power microwave sources. These sources, 
though still in an early stage of development, have demonstrated 
power outputs from the several hundred megawatt to the gigawatt 
level at various Laboratories. These devices exhibit very narrow 
band output, making them candidates for future accelerator drivers. 
Our efforts are directed toward achieving repetitively pulsed opera- 
tion at pulse lengths in the microsecond regime. To provide the 
pulsed power for these experiments, a 1-MV, 10-kA modulator with 
a 1-ys pulse length and a 5-Hz pulse-repetition frequency has 
been developed and is currently being assembled. The resonant 
cavity virtual cathode source has achieved very narrow band out- 
put compared to the conventional free-running virtual cathode 
oscillator. Techniques are being developed for extracting the mi- 
crowave power from both sources into the rectangular waveguide. 
The experimental effort is described and current experimental re- 
sults are discussed. 3 refs., 3 figs. 


35553 (DOE/ER/40150—126, pp. 531-534) Magnetization cur- 
rent models for ferrite loaded LIA cavities. Schlitt, L.G. (L. 
Schlitt Consulting Services, Livermore, CA (USA)); Genuario, R.D. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

The calculation of magnetization currents in ferrite-loaded Linear 
Induction Accelerator (LIA) cavities is essential to the design of effi- 
cient, low current devices of this type. The magnetization currents 
in such accelerators represent a significant fraction of the total load 
current, and an accurate estimate of their magnitude must be 
made before the pulsed power drivers can be specified. The ability 
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to model the magnetization of ferrite is particularly important for ap- 
plications of LIAs that require precise accelerating voltages, such 
as free electron lasers. The calculation of magnetization currents is 
complicated by the nonlinear, time-dependent properties of the 
ferrite, as well as by radial and displacement current effects associ- 
ated with the geometry of the cavity. A simple ferrite model, which 
includes saturation, rare of magnetization, and radial variations 
within the ferrite, is described below and used to define a nonlinear 
circuit element. This element can be used in circuit simulations to 
account for displacement currents. Examples of its use and com- 
parisons with measurements are presented below. 3 refs., 8 figs., 
1 tab. 


35554 (DOE/ER/40150—126, pp. 535-537) A phase measure- 
ment system for RF pulses. Peters, J. (Deutsches 
Elektronensynchrotron DESY, Hamburg (Germany, F.R.)). South- 
eastern Universities Research Association, Newport News, VA 
(USA). Continuous Electron Beam Accelerator Facility. Jun 1989. 
(CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

A phase measurement system was developed for HERA, LINAC 
3, consisting of several completely independent stations. Each de- 
vice is controlled by the main computer system. The phase relation 
of rf pulse trains of a few microseconds in length can be com- 
pared. Low repetition rates are possible. An accuracy better than 
0.5° was achieved over a range of 360°. The linearity problem of 
phase detectors was solved on the digital side of the device. The 
phase characteristic was measured once as a function of phase 
and amplitude of the signal channel using a rather sophisticated 
set up. The signal of the reference channel was kept constant. 
This data was used for calculating the necessary correction infor- 
mation which was burned into several EPROMs. 4 refs., 6 figs. 


35555 (DOE/ER/40150-126, pp. 550-552) Design of a proto- 
type disk and washer structure for a high intensity electron 
linac. Fernandes, P. (INFN-Genova Via Dodecaneso 33, Genoa 
(Italy)); Parodi, R.; Schenone, A. Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF—89-001). In 1988 linear accelerator conference 
proceedings. Order Number DE90007862. Available from NTIS, 
PC A99/MF A01. 

The design of a Disk and Washer structure for a High current 
linac for electron accelerators is introduced. The RF structure oper- 
ating at 3,600 Mhz is optimized for a BETA = 1 electron beam, 
trying to avoid the overlap between the band of the accelerating 
modes and the bands of the dangerous beam deflecting modes. 
The cavity geometry was not optimized for the maximum shunt 
impedance, but nevertheless a characteristic shunt impedance Z/Q 
of 463 ohm was obtained. Measurements on a short prototype sec- 
tion built following the authors design showed a perfect agreement 
(in frequency and field distribution) with our computation. The mea- 
sured characteristic shunt impedance Z/Q of their prototype was 
460 ohm in agreement with our computations. The dangerous 
dipole modes inducing beam break-up were (as computed) 400 
MHz apart from the operating frequency of the structure showing 
the correctness of their design. 6 refs., 4 figs., 2 tabs. 


35556 (DOE/ER/40150-126, pp. 553-555) Beam delivery 
systems for industrial accelerators. Mason, V.A. (Atomic Energy 
of Canada Ltd., Chalk River, Ontario (Canada)); Davis, R.W. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049-: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

AECL is well advanced in the development of two automatically 
controlled 10 MeV electron irradiators having beam powers of 1 
kW and 50 kW. These irradiators use on-axis coupled standing- 
wave linac structures operating at duty factors of 0.1% and 5% 
respectively. Four beam transport arrangements have been de- 
signed for product irradiation; these are described. 5 refs., 3 figs. 
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35557 (DOE/ER/40150-126, pp. 559-561) High power L- 
band klystrons for linear accelerator. Faillon, G. (Thomson-CSF 
Division Tubes Electroniques, Boulogne-Billancourt (France)); 
Boghossian, E.; Guidee, P. Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF—89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The use of L-band Linear Accelerators for a large range of appli- 
cations has become very widespread during the past years; these 
Linacs operate at 1.3 GHz, usually in a medium energy range, 
which allows to drive a high electron beam for appropriate indus- 
trial applications, such as irradiation, sterilization and hardening of 
solid state devices. In addition to these still-active application ar- 
eas, a renewal of the L-band Linacs has arisen lately with the fast 
growth of the Free Electron lasers. 6 figs., 1 tab. 


35558 (DOE/ER/40150-126, pp. 562-564) X-band high 
power pulsed klystron. Hayashi, Kazutaka (Mitsubishi Electric 
Co., Hyogo (Japan)); Hemmi, Kazuhisa; lyeki, Hiroshi; Onoder, 
Toshio. Southeastern Universities Research Association, Newport 
News, VA (USA). Continuous Electron Beam Accelerator Facility. 
Jun 1989. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF—89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 

An X-band pulsed klystron is a key device to make a compact 
medical and industrial electron linear accelerator system. A 4 MW 
(average 4 kW), 5 us, 9.3 GHz klystron is described in this paper. 
A prototype klystron had been built, and 4.6 MW peak power was 
measured at the 151 kV, 60A beam input. Typical electrical and 
mechanical characteristics of production-type klystrons are pre- 
sented. 7 figs., 3 tabs. 


35559 (DOE/ER/40150-126, pp. 568-570) SLC positron 
source startup. Clendenin, J.E.; Bartha, G.; DeStaebler, H.; Eck- 
lund, S.; Helm, R.H.; Keller, L.P.; Kulikov, A.V.; Odian, A.C.; Ross, 
M.; Truher, J.B. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. DOE Contract AC03-76SF00515. (CONF- 
881049-—: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The turnon experience and initial operating parameters of the 
SLAC Linear Collider positron source are described. The SLAC 
Linear Collider (SLC) requires the collision of a high-intensity single 
bunch of electrons with a positron bunch of equal intensity, after 
the acceleration of each bunch to about 50 GeV in a common 
linac. The emittance and stability as well as the intensity and en- 
ergy requirements for both bunch types are identical. The old 
SLAC positron source, which had an in-line production target at the 
one-third point of the linac, typically had a yield of < 10% for the 
normally 7-GeV incident electron beam. Computer simulations indi- 
cated a production target with an incident electron energy of 33 
GeV could result in a yield considerably greater than unity within a 
reasonable phase space. Experimental tests of target materials 
with incident electron beams of up to 25 GeV indicated that some 
high-density targets would survive a reasonable number of pulses. 
Subsequently, an off-axis positron source for the SLC was de- 
signed and built at the two-thirds point of the linac. The new 
source included a rotating target designed to survive an incident 
0.6 mm radius beam of 33 GeV and 5 x 10'° e-/pulse at up to 
180 pps. Immediately following the target is a 1.5-m high-gradient 
(designed for 50 MeV/m) constant-impedance RF-capture section. 
Three conventional SLAC 3-m constant-gradient accelerator sec- 
tions powered by a common klystron boost the energy of the 
captured positrons to 200 MeV. The 200 MeV positrons are then 
transported back to the beginning and reinjected into the linac 
where they are accelerated to 1.2 GeV, the energy of the damping 
ring. 6 refs., 7 figs. 


35560 (DOE/ER/40150-126, pp. 571-573) Control of an RF 
amplifier for Japanese Hadron Facility. Hanaki, H. (National Lab. 





for High Energy Physics, Ibaraki-ken (Japan)); Abe, |.; Igarashi, Z.; 
Takashima, T.; Anami, S. Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

A 1,296-MHz high power rf amplifier, which consists of a low 
power rf unit, a pulse modulator, a klystron assembly and a control 
unit, is designed for the high-G@ section of the 1-GeV proton linac 
for the Japanese Hadron Facility. The low power rf unit controls 
amplitude, phase and timing of a pulsed rf wave, and amplifies it 
up to 600 W for exciting the klystron. An accelerating cavity field 
will be also regulated by feedback and feedforward controllers in 
the unit to compensate beam loading. The control unit works basi- 
cally as a remote controller of the high power rf amplifier and has 
optical interfaces with the low power unit and the pulse modulator 
to avoid noise problems. Trouble shooting and maintenance are 
the most important to realize stable operation of the amplifier, 
therefore the authors are planning to give the control unit following 
functions: operation history recording, trouble diagnosis and opera- 
tion support. 3 figs., 1 tab. 


35561 (DOE/ER/40150-126, pp. 574-576) Performance of 
the high power RF system for the NIST-Los Alamos racetrack 
microtron. Cutler, R.|. (National Institute of Standards and Tech- 
nology, Gaithersburg, MD (USA)); Young, L. Southeastern 
Universities Research Association, Newport News, VA (USA). 
Continuous Electron Beam Accelerator Facility. Jun 1989. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF—-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

The high power RF system of the NIST-LANL RTM has been 
tested at nominal full power levels and has accelerated electron 
beams successfully. RF stability and calibration measurements 
have been made using the accelerated electron beam. These mea- 
surements have been used to calculate the effective shunt 
impedance of the side-coupled accelerator structure. RF stability 
measurements were also performed using power meters and 
phase detectors. 7 refs., 4 figs. 


35562 (DOE/ER/40150-126, pp. 577-579) Progress of 
positron generator at KEK. Asami, A. (National Lab. for High 
Physics, Ibaraki-Ken (Japan)). Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-—: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-—89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

After the 1986 linac conference, various modifications and im- 
provements were made with the positron generator used for 
TRISTAN. They are with the electron gun, beam transport, control, 
and injector rf systems. As a result a considerable improvement in 
the acceleration characteristics has been achieved. The accelerated 
electron current increased from 3.5 A to 10~12 A at the positron 
producing target, the positron current increased from ~10 mA to 
30~34 mA at the end of the generator, and from 4.5 mA to 15~17 
mA at the end of 2.5 GeV linac. Meanwhile a study has been made 
to obtain positron beams suitable for acceleration and injection into 
the Photon Factory storage ring for synchrotron radiation research. 
A few tens of nanosecond beam is most adequate at present, and 
a higher injection rate by a factor of three to four was obtained with 
40 ns beam than with 2 ns beam. 8 refs., 7 figs., 1 tab. 


35563 (DOE/ER/40150-126, pp. 580-582) Compensation of 
beam loading in the ALS injector linac. Selph, F. (Univ. of Cali- 
fornia, Berkeley (USA)). Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. DOE Contract AC03-76SF00098. 
(CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF-—89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 
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For the Advanced Light Source (ALS) 50 MeV injector linac, a 
modest level of beam loading is expected, which if uncompensated, 
will cause an energy spread greater than 4% in the beam intended 
for the booster synchrotron. Use is made of the fact that the linac 
consists of two equal, independently driven sections. Phase jumps 
of appropriate amount are introduced, which effectively, result in a 
power step to offset the beam loading. 3 refs., 5 figs. 


35564 (DOE/ER/40150-126, pp. 592-594) The RF 

system of the SLC. Jobe, R.K. (Stanford Univ., CA (USA)); Clen- 

denin, J.E.; Schwarz, H.D.; Seeman, J.T.; Sheppard, J.C.; 

Stiening, R.F. Southeastern Universities Research Association, 

Newport News, VA (USA). Continuous Electron Beam Accelerator 

Facility. Jun 1989. DOE Contract AC03-76SF00515. (CONF- . 
881049-: 14. linear accelerator conference (LINAC-14), Newport 

News, VA (USA), 3-7 Oct 1988; CEBAF—89-001). In 1988 linear 

accelerator conference proceedings. Order Number DE90007862. 

Available from NTIS, PC A99/MF A01. 

The phases of the RF throughout the SLC accelerator complex 
play an important part not only in the energy and energy spread of 
the beams at the end of the linac, but also in the production pro- 
cess of both electrons and positrons. Proper machine operation 
requires that certain phase relationships be maintained between 
the RF systems of the electron source, the electron and positron 
damping rings, the linac, and the positron source. This paper 
presents an overview of the interplay of the various RF phases 
throughout the SLC accelerator complex as well as describing vari- 
ous hardware and software inter-connections which have been 
made to facilitate control of the system as a whole. In addition, a 
description is given of RF phase monitoring required for system 
control. Operational experience and future plans are also dis- 
cussed. 6 refs., 4 figs. 


35565 (DOE/ER/40150—-126, pp. 598-600) New accelerating 
sections for the 2-GeV linac. Biller, E.Z. (Karkov Institute of 
Physics and Technology (USSR)); Vishnyakov, V.A.; Dovbnya, A.N. 
Southeastern Universities Research Association, Newport News, 
VA (USA). Continuous Electron Beam Accelerator Facility. Jun 
1989. (CONF-881049—: 14. linear accelerator conference (LINAC- 
14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 
1988 linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

New accelerating sections have been designed and constructed 
to increase the beam energy in the 2 GeV electron linac. This re- 
port describes the choice of the accelerating structure and the 
results of the computations and tests. The average accelerating 
gradient obtained is above 20 MeV/m for a 4.3 m section length. 
The Kharkov electron linac was brought into service in 1965. Dur- 
ing 20 years of its operation, 105 man-hours have been devoted to 
physics research. At present, the linac has a peak energy of 1.8 
GeV and a peak current limited to 100 mA due to the beam break- 
up resulting from the beam-EH,,-wave interaction. The beam 
intensity was increased by suppressing the EH,-wave with radial 
slits cut in the waveguide disks in 20 sections and improving the 
beam focusing system and the field symmetry in the couplers. The 
use of the linac as an injector for a stretcher requires a factor of 2 
greater energy which we intend to obtain by installing new acceler- 
ating sections and increasing the RF power. 4 refs., 5 figs., 1 tab. 


35566  (DOE/ER/40150-126, pp. 608-610) A high-power RF 
efficient L-band linac structure. Labrie, J.P. (Atomic Energy of 
Canada Ltd., Chalk River, Ontario (Canada)); Alexander, S.B.; 
Kelly, R.J. Southeastern Universities Research Association, New- 
port News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049-: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

A standing-wave, on-axis coupled, 10 MeV electron linac struc- 
ture has been assembled at Chalk River Nuclear Laboratories as a 
prototype for a family of high-power industrial irradiators. The 3.25- 
m-long accelerator structure has an rf power dissipation capability 
of 150 kW/m for electron beam powers up to 250 kW. The 1300 
MHz structure has a measured shunt impedance of 57 MQ/m. 
General features of the computer modeling, cavity fabrication with 
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numerically controlled machines and assembly are discussed. Re- 
sults of rf tests are described. 4 refs., 7 figs. 


35567 (DOE/ER/40150-126, pp. 617-619) A novel traveling 
wave DAW accelerating structure. Lin, Yuzheng (Tsinghua Univ., 
Beijing (China)); Li, Derun; Chen, Hao; Tong, Dechun; Chen, Huibi; 
Chen, Rusong; Zhou, Linong. Southeastern Universities Research 
Association, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear acceler- 
ator conference (LINAC-14), Newport News, VA (USA), 3-7 Oct 
1988; CEBAF-89-001). In 1988 linear accelerator conference pro- 
ceedings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

A novel idea for using DAW as traveling wave structure is pro- 
posed. Experiments have been performed to prove the feasibility of 
TW DAW structure as well as some initial experiment results are 
given out. 7 refs., 5 figs. 


35568 (DOE/ER/40150-126, pp. 646-648) Beam determina- 
tion of quadrupole misalignments and beam position monitor 
biases in the SLC linac. Lavine, T.L. (Stanford Univ., CA (USA)); 
Seeman, J.T.; Atwood, W.B.; Himel, T.M.; Petersen, A.; Adolph- 
sen, C.E. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. DOE Contract AC03-76SF00515. (CONF- 
881049-: 14. linear accelerator conference (LINAC-14), Newport 
News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 linear 
accelerator conference proceedings. Order Number DE90007862. 
Available from NTIS, PC A99/MF A01. 

Misalignments of magnetic quadrupoles and biases in beam po- 
sition monitors (BPMs) in the Stanford Linear Collider (SLC) linac 
can lead to a situation in which the beam is off-center in the disk- 
loaded waveguide accelerator structure. The off-center beam 
produces wakefields which can limit SLC performance by causing 
unacceptable large emittance growth. The authors present a gen- 
eral method for determining quadrupole misalignments and BPM 
biases in the SLC linac by using beam trajectory measurements. 
The method utilizes both electron and positron beams on opposite 
RF cycles in the same linac lattice to determine simultaneously 
magnetic quadrupole misalignments and BPM biases. The two- 
beam trajectory data may be acquired without interrupting SLC 
colliding beam operations. 2 refs., 5 figs. 


35569 (DOE/ER/40150-126, pp. 649-651) A simple beam 
position monitor system for CEBAF. Barry, W. (Continuous 
Electron Beam Accelerator Facility, Newport News, VA (USA)); 
Rossmanith, R.; Wise, M. Southeastern Universities Research As- 
sociation, Newport News, VA (USA). Continuous Electron Beam 
Accelerator Facility. Jun 1989. DOE Contract ACO5-84ER40150. 
(CONF-881049-: 14. linear accelerator conference (LINAC-14), 
Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89-001). In 1988 
linear accelerator conference proceedings. Order Number 
DE90007862. Available from NTIS, PC A99/MF A01. 

CEBAF is a recirculating linac where the beam passes several 
times through the linac structures. As a result, up to five beams of 
different energies may be present in the same linac vacuum cham- 
bers simultaneously. One method of distinguishing between the 
beams involves modulating the current for a time interval of less 
than one revolution period. In this paper, a very simple low cost 
beam position monitor system based on the detection of this 
modulation is presented. Initial results indicate that 1 mm displace- 
ments for beam currents of 1 uA can be measured. With the 
incorporation of several improvements to the present monitor de- 
sign, the sensitivity is expected to be increased to 1 mm for a 100 
nA beam. 3 refs., 4 figs. 


35570 (DOE/ER/40150-126, pp. 657-659) The disk and 
washer structure for Moscow meson factory linac. Esin, S.K. 
(Institute for Nuclear Research, Moscow (USSR)); Kravchuk, L.V.; 
Paramonov, V.V.; Romanov, G.V. Southeastern Universities Re- 
search Association, Newport News, VA (USA). Continuous Electron 
Beam Accelerator Facility. Jun 1989. (CONF-881049-: 14. linear 
accelerator conference (LINAC-14), Newport News, VA (USA), 3-7 
Oct 1988; CEBAF-89-001). In 1988 linear accelerator conference 
proceedings. Order Number DE90007862. Available from NTIS, 
PC A99/MF A01. 
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The disk and washer (DAW) accelerating structure, originated by 
V.G. Andreev, created a great deal of interest for many particle ac- 
celerators, because of a high coupling between the accelerating 
and coupling modes, a high efficiency to convert RF power into 
particle energy, a good vacuum properties etc. First DAW has 
been used for high energy (100 to 600 MeV, 360 m) part of the 
Moscow meson factory proton and H~ (| = 0, 5 + 1 mA) Linac (LA 
MMF). At the moment the fabrication, tuning and installation in the 
tunnel of all (110) accelerating tanks are finished; tuning, geodesi- 
cal surway, vacuum and high power tests of four tank modules are 
in progress. This paper presents some results and conclusions of 
this work. 24 refs., 1 fig. 


35571 (DOE/ER/40150-126, pp. 660-662) Injectors for high- 
intensity linear accelerator of INR Moscow meson factory. 
Anikeichik, A.M.; Belov, A.S.; Vasuchenko, A.V.; Esin, S.K.; El 
sukov, O.V.; Klenov, V.S.; Kish, V.V.; Kuzik, V.E.; Kuba-lov, S.A.; 
Korolev, O.S. Southeastern Universities Research Association, 
Newport News, VA (USA). Continuous Electron Beam Accelerator 
Facility. Jun 1989. (CONF-881049-: 14. linear accelerator confer- 
ence (LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; 
CEBAF-89-001). In 1988 linear accelerator conference proceed- 
ings. Order Number DE90007862. Available from NTIS, PC 
A99/MF A01. 

The presence of H* H~-ion injectors and injectors of polarized 
protons and negative hydrogen ions is one of the important pecu- 
liarities of high-intensity 600 Mev ion accelerator of Moscow Meson 
Factory. The injector collection and low energy beam transport 
(LEBT) channel configuration permit to accelerate simultaneously 
charges. The main high-intensity beam of accelerator (sum aver- 
age current is 0.5 mA and pulse current is 50 mA) may be the 
beam either of protons or of H~-ions. Polarized proton beam cur- 
rent is one order magnitude less than the main beam current, and 
H--beam current is two orders magnitude less. 10 refs., 6 figs. 


35572 (FNAL/C—90/66) SSC 40 mm short model construc- 
tion experience. Bossert, R.C.; Brandt, J.S.; Carson, J.A.; Dickey, 
C.E.; Goncezy, |.; Koska, W.A.; Strait, J.B. Fermi National Accelera- 
tor Lab., Batavia, IL (USA). Apr 1990. 18p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH03000. (CONF- 
900348-8: 2. international industrial symposium on the super 
collider, Miami, FL (USA), 14-16 Mar 1990). Order Number 
DE90011486. Availabie from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Several short mode! SSC magnets have been built and tested at 
Fermilab. They establish a preliminary step toward the construction 
of SSC long models. Many aspects of magnet design and con- 
struction are involved. Experience includes coil winding, curing and 
measuring, coil end part design and fabrication, ground insulation, 
instrumentation, collaring and yoke assembly. Fabrication tech- 
niques are explained. Design of tooling and magnet components 
not previously incorporated into SSC magnets are described. 14 
refs., 18 figs., 2 tabs. 


35573 (FNAL/C—90/68) Tests of track segment and vertex 
finding with neural networks. Denby, B. (Fermi National Acceler- 
ator Lab., Batavia, IL (USA)); Lessner, E.; Lindsey, C.S. Fermi 
National Accelerator Lab., Batavia, IL (USA). Apr 1990. 8p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH03000. (CONF-9004190-4: Computing in high energy 
physics, Santa Fe, NM (USA), 9-13 Apr 1990). Order Number 
DE90011485. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Feed forward neural networks have been trained, using back- 
propagation, to find the slopes of simulated track segments in a 
straw chamber and to find the vertex of tracks from both simulated 
and real events in a more conventional drift chamber geometry. 
Network architectures, training, and performance are presented. 12 
refs., 7 figs. 


35574 (FNAL-TM-1645) A nonlinear oscillator. Tomlin, R. 
Fermi National Accelerator Lab., Batavia, IL (USA). 27 Jan 1990. 
9p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC02-76CH03000. Order Number DE90010362. Available from 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 





A nonlinear oscillator design was imported from Cornell modified, 
and built for the purpose of simulating the chaotic states of a 
forced pendulum. Similar circuits have been investigated in the re- 
cent nonlinear explosion. 


35575 (FNAL-TM—1658) A technique for epoxy free winding 
and assembly of cos 6 coils for accelerator magnets. Carson, 
J.A.; Bossert, R. Fermi National Accelerator Lab., Batavia, IL 
(USA). 30 Sep 1986. 3p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03000. (CONF-860914-37: 
Applied superconductivity conference (ASC '86), Baltimore, MD 
(USA), 28 Sep - 4 oct 1986). Order Number DE90011728. Avail- 
able from NTIS, PC A02/MF A01 - OSTI. 

Traditional methods of magnet construction (wet winding) use 
molded coil subassemblies bonded together with epoxy impreg- 
nated fiberglass tape. This is a highly labor intensive process 
involving redundant operations for each of the four coils. The 
epoxy free winding technique (dry winding) eliminates the epoxy 
curing steps and also allows all four coils to be wound on 3 com- 
mon winding mandrel, thereby reducing winding stations and 
handling. The tooling required for dry winding is a radical departure 
from existing technology imposing new mechanical problems. A 
number of 64 cm long 5 cm aperture SSC Design “B” magnets 
have been produced at Fermilab utilizing dry winding techniques. 
Discussed is the specialized tooling created to accomplish dry 
winding as well as new winding and assembly procedures required. 
Also discussed are mechanical problems encountered and their so- 
lutions. Based on experience gained, dry winding can be a viable 
lower cost alternative to traditional coil fabrication techniques. 


35576 (LA-UR-90-1878) Spatial distributions of the emit- 
ting species in a penning surtace-plasma source. Smith, H.V. 
Jr; Allison, P.; Schneider, J.D.; Saadatmand, K. Los Alamos Na- 
tional Lab., NM (USA). [1990]. 4p. Sponsored by U.S. Department 
of Defense. DOE Contract W-7405-ENG-36. (CONF-900603—1: 2. 
European particle accelerator conference, Nice (France), 11-16 Jun 
1990). Order Number DE90011996. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Using optical spectroscopy we study the spatial and temporal 
distributions of the Ha, Csl(4555 A), Csil(4604 A), and Mol(3903 
A) emissions lines in a Penning surface-plasma source (SPS). A 
diagnostic slit exposes the entire SPS discharge gap either parallel 
or perpendicular to the magnetic field. The spatial and temporal 
distributions of the emitting species are recorded using a 1-m 
monochromator. The visible light and the H, and Csll(4604 A) 
spatial distributions are also recorded with a video camera. The ce- 
sium atomic and ionic light, and molybdenum atomic light, is 
strongly concentrated near the cathodes; the visible light and the 
Ha light is almost uniform in both directions. These measurements 
are presented and discussed. 6 refs., 6 figs. 


35577 (LBL—27601) A directly cooled grating substrate for 
ALS [Advanced Light Source] undulator beam lines. DiGen- 
naro, R.; Swain, T. Lawrence Berkeley Lab., CA (USA). Aug 1989. 
16p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-890802-29: 1989 synchrotron radiation 
instrumentation (SRI) national conference, Berkeley, CA (USA), 6- 
10 Aug 1989). Order Number DE90011609. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

Design analyses using finite element methods are presented for 
thermal distortion of water-cooled diffraction grating substrates for 
a potential application at the LBL Advanced Light Source, demon- 
strating that refinements in cooling channel configuration and heat 
flux distribution can significantly reduce optical surface distortion 
with high heat loads. Using an existing grating substrate design, 
sensitivity of tangential slope errors due to thermal distortion is 
evaluated for a variety of thermal boundary conditions, including 
coolant flow rate and heat transfer film coefficients, surface illumi- 
nation area and heat distribution profile, and location of the 
convection cooling surfaces adjacent to the heated region. 1 ref., 5 
figs., 2 tabs. 


35578 (LBL-28288) Analysis of field errors in existing un- 
dulators. Kincaid, B.M. Lawrence Berkeley Lab., CA (USA). Jan 
1990. 33p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00098. (CONF-890802-30: 1989 synchrotron 
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radiation instrumentation (SRI) national conference, Berkeley, CA 
(USA), 6-10 Aug 1989). Order Number DE90011614. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Advanced Light Source (ALS) and other third generation 
synchrotron light sources have been designed for optimum 
performance with undulator insertion devices. The performance re- 
quirements for these new undulators are explored, with emphasis 
on the effects of errors on source spectral brightness. Analysis of 
magnetic field data for several existing hybrid undulators is 
presented, decomposing errors into systematic and random com- 
ponents. An attempts is made to identify the sources of these 
errors, and recommendations are made for designing future inser- 
tion devices. 12 refs., 16 figs. 


35579 (NAC-AR-88-01, pp. 14-15) The separated-sector cy- 
clotron: Injection and extraction. National Accelerator Centre, 
Faure (South Africa). 1988. in Annual report June 1988. Order 
Number DE90630179. Available from NTIS (US Sales Only), PC 
A13/MF A01; OSTI; INIS. 

The injection system of the SSC, consisting of two bending mag- 
nets (BM1 and BM2) and a magnetic inflection channel (MIC) in 
the pole tip of one sector magnet, has been operating without fail- 
ure since installation. Beam injection efficiency of 100% is 
achieved with ease. The extraction system performs well. The first 
extraction element, the electrostatic extraction channel (EEC), lo- 
cated in the second half of the injection valley vacuum chamber, 
lost a few of its foils of the septum, presumably from interception of 
a beam of high intensity. This does not interfere with the proper 
functioning of the channel. The 5 Mw damping resistor located be- 
tween high-voltage power supply and the EEC had to be repaired 
twice during the past year. A slight modification to the design 
should prevent recurrence of this problem. Although the second ex- 
traction element, i.e. the first septum magnet SPM1, has been 
functioning satisfactorily, its driving mechanism had to be repaired 
during a scheduled shut-down. The final extraction element, i.e. the 
second septum magnet SPN2 is functioning well, but a water leak 
on the inner liner (collimator) made it necessary to remove SPM2 
for repairs. A slightly modified driving system has been fitted to this 
magnet as the previous system occasionally failed to function prop- 
erly due to unexpectedly high forces. 


35580 (NAC-AR-88-01, pp. 18-24) The separated-sector cy- 
clotron: Beam diagnostics. National Accelerator Centre, Faure 
(South Africa). 1988. In Annual report June 1988. Order Number 
DE90630179. Available from NTIS (US Sales Only), PC A13/MF 
A01; OSTI; INIS. 

Except for routine maintenance during scheduled shut-downs and 
minor repairs to some of the SSC probe heads, the diagnostics has 
required very little attention and has performed reliably since instal- 
lation. The beam centering probe (BCP) that was built and installed 
during the past year proved to be most useful for initial setting up 
of injection elements and other parameters of the cyclotron to ob- 
tain a well-centered orbit. The BCP is now controllable from the 
control console and the orbit structure displayed on the graphics 
monitor. Recently some of the wires of the BCP were destroyed by 
beams of high intensity and will be replaced during the next sched- 
uled maintenace shut-down of the SSC. The injection collimator 
has been modified to accommodate the beam pulses deflected by 
the pulse selector that is installed in the injection valley vacuum 
chamber of the SSC. The wires of the tomography probes had to 
be replaced since they were destroyed by high beam intensities, 
but are otherwise functioning reliably. A few additional closed- 
circuit television cameras were installed and linked to the centre 
control unit in the control room. Some of the vidicons of the cam- 
eras that have been in use for a couple of years have deteriorated 
to such an extent that they had to be replaced. A new scanner for 
the SSC has been designed to scan the last few orbits in the SSC 
and will be used for high-intensity beams which do not allow the 
use of the existing extraction probes EP1 and EP2. 5 figs. 


35581 (NAC-AR-88-01, pp. 29-38) Beam transport: Opera- 
tion and development. National Accelerator Centre, Faure (South 
Africa). 1988. In Annua/ report June 1988. Order Number 
DE90630179. Available from NTIS (US Sales Only), PC A13/MF 
A01; OSTI; INIS. 
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Considerable experience has now been gained with the various 
beam transport lines, and a number of minor changes have been 
made to improve the ease of operation. These include: replace- 
ment of certain little-used slits by profile monitors (harps or 
scanners); relocation of steering magnets, closer to diagnostic 
harps or profile scanners; installation of a scanner inside the 
isocentric neutron therapy system; and conversion of a 2-doublet 
quadrupole telescope (on the neutron therapy beamline) to a 2- 
triplet telescope. The beam-swinger project has been delayed by 
very late delivery of the magnet iron to the manufacturer, but is 
now progressing smoothly. The K=600 spectrometer magnets have 
now been delivered and are being assembled for field mapping. 
The x,y-table with its associated mapping equipment is complete, 
together with the driver software. One of the experimental areas 
has been dedicated to the production of collimated neutron beams 
and has been equipped with a bending magnet and beam dump, 
together with steel collimators fixed at 4 degrees intervals from 0 
degrees to 16 degrees. Changes to the target cooling and shield- 
ing system for isotope production have led to a request for much 
smaller beam spot sizes on target, and preparations have been 
made for rearrangement of the isotope beamline to permit installa- 
tion of quadrupole triplets on the three beamlines after the 
switching magnet. A practical system of quadrupoles for matching 
beam properties to the spectrometer has been designed. 6 figs. 


35582 (NAC-AR-88-01, pp. 39-43) Beam transport: New 
beamlines. National Accelerator Centre, Faure (South Africa). 
1988. In Annual report June 1988. Order Number DE90630179. 
Available from NTIS (US Sales Only), PC A13/MF A01; OSTI; INIS. 

Beamlines have been designed for transporting charged particles 
between the new ECR (electron-cyclotron-resonance) heavy-ion 
source and the new axial injection system of SPC2, from the new 
polarized-ion source to SPC2, and from SPC2 to SSC as well as 
to a low-energy experimental area. Dipole, quadrupole and sole- 
noid magnets have been designed for some of these lines, and are 
in varying stages of production. 3 figs. 


35583 (NAC-AR-88-01, pp. 52-53) Beam transport: The 
transfer beamline buncher. National Accelerator Centre, Faure 
(South Africa). 1988. In Annual report June 1988. Order Number 
DE90630179. Available from NTIS (US Sales Only), PC A13/MF 
A01; OSTI; INIS. 

Several modifications were required to the coupling system, fol- 
lowing failures of two insulators. Despite these problems the 
buncher has given good service during this year. 1 ref. 


35584 (NAC-AR-88-01, pp. 54) Beam transport: Pulse se- 
lector. National Accelerator Centre, Faure (South Africa). 1988. In 
Annual report June 1988. Order Number DE90630179. Available 
from NTIS (US Sales Only), PC A13/MF A01; OSTI; INIS. 

Short note. NAC CYCLOTRON/beam pulsers; NAC CY- 
CLOTRON/beam transport; BEAM INJECTION; MHZ RANGE 
01-100; POWER GENERATION; PROGRESS REPORT; RF SYS- 
TEMS 


35585 (NAC-AR-88-01, pp. 11-13) The separated-sector cy- 
clotron: Radio-frequency system. National Accelerator Centre, 
Faure (South Africa). 1988. In Annual report June 1988. Order 
Number DE90630179. Available from NTIS (US Sales Only), PC 
A13/MF A01; OSTI; iiNiS. 

The rf system (consisting mainly of two resonators, each driven 
by a 150 kW power amplifier) has been in constant use for the full 
year, providing stable and reliable operation. It was possible to do 
most maintenace and repairs during the scheduled maintenance 
periods. No major problems were experienced and the adaptive 
control-system now permits long unattended runs between fre- 
quency changes. 1 ref. 


35586 (NAC-AR-88-01, pp. 16-17) The separated-sector cy- 
clotron: Vacuum system. National Accelerator Centre, Faure 
(South Africa). 1988. In Annual report June 1988. Order Number 
DE90630179. Available from NTIS (US Sales Only), PC A13/MF 
A01; OSTI; INIS. 

The vacuum system has given reliable service during the year. 
One turbopump had a rotor failure and both cryopumps required 
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repair work. Some small leaks developed and have been temporar- 
ily sealed until the machine is vented again. The operating 
pressure at present is 6 x 10-5 Pa. 1 fig. 


35587 (NAC-AR-89-01, pp. 11-13) The separated-sector cy- 
clotron: components: Beam diagnostics. National Accelerator 
Centre, Faure (South Africa). 1989. In Annual report June 1989. 
Available from the National Accelerator Centre, PO Box 72, Faure, 
7131, South Africa. 

The only addition to the diagnostic components of the separated- 
sector cyclotron (SSC) since the previous Annual Report was the 
installation of the extraction scanner in the south valley vacuum 
chamber. This scanner is used when the intensity of the beam is 
too high to make use of the extraction probes EP1 and EP2. 
These three probes are all used to display the position as well as 
the horizontal beam profile of the last few orbits before extraction 
in the SSC. The damaged head of the beam centering probe 
(BCP) was replaced by the spare unit in order to have the head re- 
paired after some wires of the harp were burnt by a high-intensity 
beam. The head has since been repaired and is now stored as a 
spare. Software has been developed to analyse the information re- 
ceived from the BCP in order to predict settings of the injection 
elements of the SSC needed to obtain a well-centered orbit. The 
scanner mounted on top of the first septum magnet (SPM1) is still 
out of commission, presumably because of a faulty current pick-up. 
As soon as the opportunity arises (i.e. during a sufficiently long 
scheduled shutdown), this problem will be dealt with by either re- 
placing the scanner with a spare or by repairing it, depending on 
the diagnosis of the exact problem and the radiation levels of the 
components. The scanner installed in the central region of the 
SSC, i.e. between the two bending magnets BM1 and BM2, is also 
out of commission, as the calibration of the scanner can only be 
carried out by removing the entire central region. When installed, 
the scanner wire cannot be viewed with a theodolite, which is nec- 
essary for alignment. The intention is to carry out this operation 
during the next scheduled maintenance shutdown. 1 fig., 3 refs. 


35588 (NAC-AR-89-01, pp. 27-31) The separated-sector cy- 
clotron: beam transport: New beamlines. National Accelerator 
Centre, Faure (South Africa). 1989. In Annual report June 1989. 
Available from the National Accelerator Centre, PO Box 72, Faure, 
7131, South Africa. 

The beamline between the ECR heavy-ion source and the axial 
injection system of SPC2 has been redesigned as an achromatic 
transfer line. The first solenoid and dipole have been delivered. 
This beamline design was presented at the 12th International Cy- 
clotron Conference in Berlin. 5 figs., 5 refs. 


35589 (NAC-AR-89-01, pp. 9) The separated-sector 
cyclotron: components: Radio-frequency system. National Ac- 
celerator Centre, Faure (South Africa). 1989. In Annual report June 
1989. Available from the National Accelerator Centre, PO Box 72, 
Faure, 7131, South Africa. 

Short note. NAC CYCLOTRON/rf systems; MAINTENANCE; OP- 
ERATION; PROGRESS REPORT; RESONATORS 


35590 (NAC-AR-89-01, pp. 10) The separated-sector cy- 
clotron: components: Vacuum system. National Accelerator 
Centre, Faure (South Africa). 1989. In Annual report June 1989. 
Available from the National Accelerator Centre, PO Box 72, Faure, 
713%, South Africa. 

Short note. NAC CYCLOTRON/vacuum systems; LEAKS; MAIN- 
TENANCE; PROGRESS REPORT; VACUUM PUMPS 


35591 (NAC-AR-89-01, pp. 35) The separated-sector cy- 
clotron: beam transport: Beamline vacuum system. National 
Accelerator Centre, Faure (South Africa). 1989. In Annual report 
June 1989. Available from the National Accelerator Centre, PO 
Box 72, Faure, 7131, South Africa. 

Short note. BEAM TRANSPORT/vacuum systems; ELECTRON 
CYCLOTRON-RESONANCE; ISOTOPE PRODUCTION; NAC CY- 
CLOTRON; PROGRESS REPORT; RADIOTHERAPY; SEPTUM 
MAGNETS 


35592 (NAC-AR-89-01, pp. 32-37) The separated-sector cy- 
clotron: beam transport: Beam diagnostics for beamlines. 
National Accelerator Centre, Faure (South Africa). 1989. In Annual 





report June 1989. Available from the National Accelerator Centre, 
PO Box 72, Faure, 7131, South Africa. 

The diagnostic components that were ordered for the rest of the 
proposed beamlines at the NAC have been delivered. Design and 
manufacture of a special harp for the beam swinger has com- 
menced. The Faraday cups and slits in the transfer beamline were 
replaced by water-cooled versions, owing to the decision to trans- 
port beams of higher intensity than initially specified. A prototype 
water-cooled slit for use in the low-energy beamline emittance 
measurement system has been installed, replacing the previous 
uncooled slit, to meet the requirement to measure the emittance of 
high-intensity beams. Software to automate the emittance mea- 
surement procedure is being developed. The method of calibration 
and alignment of the beamline scanners has been improved result- 
ing in a more accurate measurement of the beam position. 
Software is being developed to regulate the beam current on the 
neutron therapy target. Current measurement from the target is 
used as feedback to regulate the aperture of a slit-system in the 
low-energy transfer beamline. This procedure will be implemented 
as soon as final tests have been carried out during the next sched- 
uled shutdown. 3 figs. 


35593 
tion and _ radioactivity standards: Standardization of 
radioactivity. National Accelerator Centre, Faure (South Africa). 
1989. In Annual report June 1989. Available from the National Ac- 
celerator Centre, PO Box 72, Faure, 7131, South Africa. 

The NAC achieved excellent results in an international compari- 
son of 125] activity measurements. An accurate determination of 
the half-life of 125] was made. A report on a new direct method for 
the measurement of **Fe activity has been accepted for publica- 
tion. 1 fig., 5 refs. 


35594 (NIKHEF-K-DIGEL—1989-1) A 6.4 kV pulse generator 
with transformations: Trainee report on the period September- 
December 1988. Bastein, W.L. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie K. 
1989. 19p. (In Dutch). Order Number DE90630215. Available from 
NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

The possibility has been investigated to perform a pulse genera- 
tor which generates pulse for the cathode of the injector of the 
NIKHEF electron accelerator, which generates pulses of 6.4 kV 
with sides of 100 ns a duration of 2 to 50 microseconds and a fre- 
quency of 2500 Hz. The voltage ripple should be smaller than 
frequency part and one for the high-frequency part, it is possible to 
generate a pulse which fulfills the requirements with regard to the 
sides. However installing an tuning of circuits in order to obtain a 
sufficiently flat pulse will cost much time. Moreover the losses are 
such high that it deserves recommendation to investigate the pos- 
sibility ot generate the pulse with a number of MOSFets connected 
in series. (author). 8 refs.; 8 figs.; 14 photos; 1 tab. 


35595 (NIKHEF-K-DIGEL—1989-6) Light weight controllable 
6 kV power supply, part of the injector electronics to be devel- 
oped for the electron accelerator MEA: Trainee report. Putten, 
R. van der. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie K. 1989. 15p. (In 
Dutch). Order Number DE90630216. Available from NTIS (US 
Sales Only), PC A03/MF A01; OSTI; INIS. 

In this report the development is treated of a 6 KV power supply, 
which is needed for the new injector electronics. The requirements 
which the power supply has to fulfill are: - being resistent to vac- 
uum. - being resistent against a pressure of 8 atmosphere during 
operation. - high duty factor. - adjustable between 1 and 6 KV with 
a power of 40W. In order to fulfill these requirements a power 
resonant convertor operating at 50KHz has been chosen. No elec- 
trolytic capacitors have been used because of the pressue. 
(author). 13 figs.; 2 tabs. 


35596 (NIKHEF-K-DIGEL—1990-1) High frequency beam 
protection. Schipper, J.D. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie K. 
1990. 16p. (In Dutch). Order Number DE90630232. Available from 
NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

This report describes the design and construction of a high- 
frequency beam protecting device. This apparatus controls a 
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number of functions in a modulator. Furthermore it drives the 
phase shifter and the attenuator. (author). 6 figs. 


35597 A proposal to pulse the Bevatron/Bevalac main guide 
field magnet with SCR power supplies. Frias, B. (Lawrence 
Berkeley Lab., CA (USA)); Alonso, J.; Dwinell, R.; Lothrop, F. pp. 
1893-1895 of Proceedings of the 1989 IEEE (Institute of Electrical 
and Electronics Engineers) particle accelerator conference. Volume 
3. Bennett, F.; Kopta, J. (eds.). Institute of Electrical and Electron- 
ics Engineers, New York, NY (US) (1989). (CONF-890335—Vol.3: 
1989 IEEE particle accelerator conference, Chicago, IL (USA), 20- 
23 Mar 1989). 

The Bevatron/Bevalac Main Guide Field Powe; Supply was origi- 
nally designed to provide a 15,250 Volt DC. @ 8400 Ampere peak 
magnet pulse. Protons were accelerated to 6.2 Gev. The 128 
Megawatt (MW) pulse required two large motor-generator (MG) 
sets with 67 ton flywheels to store 680 Megajoules of energy. 
Ignitron rectifiers are used to rectify the generator outputs. Acceler- 
ation of heavy ions results in an operating schedule with a broad 
range of peak fields. The maximum field of 12.5 kilogauss requires 
a peak pulse of 80 MW. Acceleration of ions to 1.0 kilogauss re- 
quires an 8 MW peak pulse. One MG set can provide pulses below 
45 MW. Peak pulses of less than 15 MW are now a large block of 
the operating schedule. A proposal has been made to replace the 
existing MG system with eight SCR power supplies for low field op- 
eration. The SCR supplies will be powered directly from the 
Lawrence Berkeley Laboratory’s 12.3 KV. power distribution sys- 
tem. This paper describes the many advantages of the plan. 4 
refs., 3 figs., 3 tabs. 


35598 Control of the Bevatron/Bevalac main guide field 
power supply for fast ion switching operation. Frias, B. 
(Lawrence Berkeley Lab., CA (USA)); Alonso, J.; Dwinnel, R.; 
Lothrop, F. pp. 1896-1898 of Proceedings of the 1989 IEEE (insti- 
tute of Electrical and Electronics Engineers) particle accelerator 
conference. Volume 3. Bennett, F.; Kopta, J. (eds.). Institute of 
Electrical and Electronics Engineers, New York, NY (US) (1989). 
(CONF-890335-Vol.3: 1989 IEEE particle accelerator conference, 
Chicago, IL (USA), 20-23 Mar 1989). 

The Bevatron/Bevalac Main Guide Field Power Supply stores 
680 Megajoules in the flywheel-shaft systems of two independent 
motor-generator sets. During the normal acceleration cycle of 
various heavy ion beams the energies of the rotating shafts is con- 
verted to energy stored in the main magnet guide field. At the end 
of the acceleration cycle the magnet energy is inverted back to the 
shafts. Generally this takes place from 10 to 15 times per minute. 
The rapid switching of ions, energy and beam lines at the Bevalac 
has required various control techniques for fast switching between 
all operational Bevalac Fields within one minute. The Power Supply 
control systems and operating parameters are described. 2 refs., 4 
figs., 1 tab. 


35599 Modular magnet current regulator. Dobeck, N. (Contin- 
uous Electron Beam Accelerator Facility, Newport News, VA 
(USA)); Burtner, G.; Garza, O.; LaMora, R. pp. 1905-1907 of Pro- 
ceedings of the 1989 IEEE (Institute of Electrical and Electronics 
Engineers) particle accelerator conference. Volume 3. Bennett, F.; 
Kopta, J. (eds.). Institute of Electrical and Electronics Engineers, 
New York, NY (US) (1989). (CONF-890335-Vol.3: 1989 IEEE par- 
ticle accelerator conference, Chicago, IL (USA), 20-23 Mar 1989). 

A modulator current regulation system is being developed to 
power the low current correction and focusing magnets used for 
beam transport. The system consists of numerous multichannel 
assemblies, each housed in a standard relay rack. Each multi- 
channel assembly consists of common power supplies, CAMAC 
control modules, and Eurocard cages for the current regulators. 
These regulators are linear, bipolar modules capable parallel con- 
nection for higher current output. 3 figs. 


35600 The generation of a reference design for TRIUMF 
KAON factory booster magnet excitation. Reiniger, K.W. (TRI- 
UMF, Vacouver (Canada)). pp. 1908-1909 of Proceedings of the 
1989 IEEE (Institute of Electrical and Electronics Engineers) parti- 
cle accelerator conference. Volume 3. Bennett, F.; Kopta, J. (eds.). 
Institute of Electrical and Electronics Engineers, New York, NY 
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(US) (1989). (CONF-890335—Vol.3: 1989 IEEE particle accelerator 
conference, Chicago, IL (USA), 20-23 Mar 1989). 

This paper deals with the generation of a reference design for 
Dual frequency DC biased resonant magnet excitation for the 
Booster ring magnets of the Triumf KAON factory. It will discuss 
the interrelation of various parameters and their optimization result- 
ing in a design which is to be implemented. Of primary concern is 
power system efficiency, as well as isolation of the AC grid from 
the cyclical power requirements of the accelerator ring magnets. 
Magnet and DC bypass choke characteristics need to be carefully 
specified for the resonant circuit to be viable. 7 refs., 2 figs. 


35601 Optimization of resonant power supply circuit. 
Karady, G.G. (Arizona State Univ., Tempe (USA)); Thiessen, H.A. 
pp. 1916-1918 of Proceedings of the 1989 IEEE (institute of Elec- 
trical and Electronics Engineers) particle accelerator conference. 
Volume 3. Bennett, F.; Kopta, J. (eds.). Institute of Electrical and 
Electronics Engineers, New York, NY (US) (1989). (CONF-890335— 
Vol.3: 1989 IEEE particle accelerator conference, Chicago, IL 
(USA), 20-23 Mar 1989). 

A Resonant Power Supply has been proposed to power Rapid 
Cycling Accelerator magnets. The Resonant Power Supply circuits 
were studied extensively, but were not optimized. Most designs as- 
sume equal choke and magnet inductance, however, the variation 
of inductance affects both performance and cost of the system. 
This paper optimizes the Resonant Power Supply Circuit by select- 
ing the most feasible choke inductance. For this optimization, a 
computer model and an approximate design method were devel- 
oped. The effect of choke inductance on the components rating and 
cost was determined. It was found that the increase of choke in- 
ductance reduces the maximum and increases the minimum choke 
current, which leads to a significant increase of system losses. The 
maximum voltage is independent of the choke inductance. The de- 
scribed change of choke current reduces the current of the Bypass 
Thyristor Switch and the Capacitor Bank Switch, which results in 
cost reduction. The increase of choke inductance reduces the size 
of capacitor banks. The loss increase requires larger Make-up 
Power Supply and AC supply systems. It also increases the opera- 
tion costs. The system cost function has a minimum, when the 
choke inductance is about 1.5-2 times larger than the magnet one. 
The application of the result will lead to a more economical and ef- 
ficient Resonant Power Supply. 2 refs., 8 figs., 1 tab. 


35602 New energy replacement method for resonant power 
supplies. Karady, G.G. (Arizona State Univ., Tempe (USA)); 
Thiessen, H.A. pp. 1919-1921 of Proceedings of the 1989 IEEE 
(Institute of Electrical and Electronics Engineers) particle accelera- 
tor conference. Volume 3. Bennett, F.; Kopta, J. (eds.). Institute of 
Electrical and Electronics Engineers, New York, NY (US) (1989). 
(CONF-890335-—Vol.3: 1989 IEEE particle accelerator conference, 
Chicago, IL (USA), 20-23 Mar 1989). 

The Resonant Power Supply is an economically and technically 
advanced solution for Rapid Cycling Accelerators. Several papers 
dealt with the design and operation of these power supplies, how- 
ever, the energy replacement methods were not discussed in the 
past. This paper analysis different energy-replacement methods 
and presents a new method. This method uses a 24-pulse con- 
verter to regulate the magnet current during flat-top and injection 
periods replaces the energy loss by charging the accelerator ca- 
pacitor bank during the flattop, reset and injection periods, charge 
is injected in the circuit during the acceleration period, when it re- 
places the energy loss. This paper proved the feasibility of the 
proposed method. The operation of the proposed method was veri- 
fied by a model experiment, which showed that the new circuit can 
be controlled accurately and operates with smaller disturbances to 
the power line than the existing systems. 2 refs., 6 figs., 1 tab. 


35603 Status of magnet power supply development for the 
APS storage ring. McGhee, D. (Argonne National Laboratory, IL 
(USA)). pp. 1925-1927 of Proceedings of the 1989 IEEE (institute 
of Electrical and Electronics Engineers) particle accelerator confer- 
ence. Volume 3. Bennett, F.; Kopta, J. (eds.). Institute of Electrical 
and Electronics Engineers, New York, NY (US) (1989). (CONF- 
890335—-Vol.3: 1989 IEEE particle accelerator conference, 
Chicago, IL (USA), 20-23 Mar 1989). 
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To simplify installation and speed testing of the Advanced Pho- 
ton Source (APS) storage ring magnets, vacuum chambers and 
magnet power supplies, a modular approach was developed. All 
but the dipole magnets are independently controlled. Pulse width 
modulated dc-to-de converters are used to power the individual 
magnets, with 12-pulse power supplies providing the raw dc to the 
converters. A magnet support base is the heart of a module and 
may hold as many as 7 magnets with 8 individually powered coils. 
The dec-to-de converters are part of each magnet base module. 
This paper will show the modular approach which is used for the 
storage ring magnet systems and will give the test results of the 
prototype topology for the cd-to-cd converters that are being built 
and tested to power 680 quadrupole and sextupole magnets. 4 
refs., 11 figs., 1 tab. 


35604 Improved high voltage coax for antiproton source 
kicker pulse forming networks and pulse transmission. Petter, 
J. pp. 1951-1953 of Proceedings of the 1989 IEEE (institute of 
Electrical and Electronics Engineers) particle accelerator confer- 
ence. Volume 3. Bennett, F.; Kopta, J. (eds.). Institute of Electrical 
and Electronics Engineers, New York, NY (US) (1989). (CONF- 
890335-Vol.3: 1989 IEEE particle accelerator conference, 
Chicago, IL (USA), 20-23 Mar 1989). 

The Fermilab Antiproton Source has five kicker systems which 
use RG-220 type, 50 Ohm coaxial cable for pulse forming net- 
works (PFN’s) and pulse transmission. These systems include 40 
PFN’s that run at about 65 kV and 80 transmission cables which 
carry 32 kV pulses. The cable was breaking down at a rate of 
about 1 every 2 weeks. The result of a study into these failures 
showed that the polyethylene breakdown was preceded by a phe- 
nomena called treeing. An investigation into this lead to a new 
cable specification. This article will describe the failures and ex- 
plain the reasoning behind the specification. 11 refs., 3 figs. 


35605 Phase compensated fibre-optic links for the LEP RF 
reference distribution. Peschardt, E. (CERN, Geneva (Switzer- 
land)); Sladen, J.P.H. pp. 1960-1962 of Proceedings of the 1989 
IEEE (institute of Electrical and Electronics Engineers) particle 
accelerator conference. Volume 3. Bennett, F.; Kopta, J. (eds.). In- 
stitute of Electrical and Electronics Engineers, New York, NY (US) 
(1989). (CONF-890335—Vol.3: 1989 IEEE particle accelerator con- 
ference, Chicago, IL (USA), 20-23 Mar 1989). 

The positioning of the RF accelerating stations at LEP necessi- 
tates precise phase synchronization over many kilometers. For 
LEP Phase |, the RF stations are situated at four locations, one ei- 
ther side of the diametrically opposite interaction points numbers 2 
and 6. The master RF frequency generator is situated in the main 
control room, together with associated equipment, and signal trans- 
mission to the RF stations is via 1.3 4m monomode fibre optic 
links. There is a total of six fibre optic cables for RF transmission. 
Two cables from the control room terminate in surface buildings at 
interaction points 2 and 6 (with lengths 5.4 km and 7.9 km respec- 
tively). At both of the surface buildings, two cables descend to the 
FF stations either side of the interaction points (each cable approx- 
imately 500 m). The cables contain eight monomode fibres. One is 
used for the transmission of the phase stabilized RF reference and 
one for transmission of the bunch repetition frequency. The others 
are used for returning signals from the RF stations to the control 
room for monitoring purposes. Transmission delay variations occur 
due to fibre temperature changes and dispersion. The two long ca- 
bles are laid in trenches together with 66 kV power cables, and 
temperature changes are a result of load variations on the high 
tension cables as well as climatic changes. The total estimated de- 
lay variations for the longest is about 8 ns. A feedback system was 
therefore developed to compensate for fibre optic transmission de- 
lay variations and results from a laboratory prototype have been 
presented. The system has now been installed and tested at LEP 
and is described in the following sections. 2 refs., 3 figs. 


35606 AC magnetic measurements of the ALS Booster 
dipole engineering model magnets. Green, M.|. (Lawrence 
Berkeley Lab., CA (USA)); Hoyer, E.; Keller, R.; Nelson, D.H. pp. 
1969-1971 of Proceedings of the 1989 IEEE (institute of Electrical 
and Electronics Engineers) particle accelerator conference. Volume 
3. Bennett, F.; Kopta, J. (eds.). Institute of Electrical and Electron- 
ics Engineers, New York, NY (US) (1989). (CONF-890335—Vol.3: 





1989 IEEE particle accelerator conference, Chicago, IL (USA), 20- 
23 Mar 1989). 

10 Hz sine wave and 2 Hz sawtooth AC magnetic measure- 
ments of the curved ALS Booster Dipole Engineering Model 
Magnet have been accomplished. Long curved coils were utilized 
to measure the integral transfer function and uniformity. Point coils 
and a Hall Probe were used to measure magnetic induction and its 
uniformity. The data were logged and processed by a Tektronix 
11401 digital oscilloscope. The dependence of the effective lengths 
on the field was determined from the ratio of the integral coil sig- 
nals to be the point coil signals. Quadrupole and sextupole 
harmonics were derived from the point and integral uniformity mea- 
surements. 5 refs., 4 figs., 2 tabs. 


35607 A plasma lens for the CERN antiproton collector 
scaled from model and experiment. Autin, B. (CERN, Geneva 
(Switzeriand)); Gundel, H.; Riege, H.; Schnuriger, J.C.; Bauer, H.; 
Christiansen, J.; Frank, K.; Stetter, M.; Tkotz, R.; de Menna, L. pp. 
1975-1977 of Proceedings of the 1989 IEEE (institute of Electrical 
and Electronics Engineers) particle accelerator conference. Volume 
3. Bennett, F.; Kopta, J. (eds.). Institute of Electrical and Electron- 
ics Engineers, New York, NY (US) (1989). (CONF-890335—Vol.3: 
1989 IEEE particle accelerator conference, Chicago, IL (USA), 20- 
23 Mar 1989). 

The development work on plasma lens prototypes for antiproton 
collection is summarized. The antiproton yield with a plasma lens 
is estimated. Results of the latest z-pinch model describing the 
plasma dynamics in such a lens are presented. The scaling of the 
final plasma lens parameters is based on both model and measure- 
ment. Destruction rates of insulator tube and electrodes have been 
measured. A final set of parameters is proposed. 15 refs., 5 figs. 


35608 Computerized precision control of a synchronous 
high voltage discharge switch for the beam separation system 
of the LEP e*/e~ collider. Dieperink, J.H. (European Organization 
for Nuclear Research (CERN), Geneva (Switzerland)); Finnigan, A.; 
Kalbreier, W.; Keizer, R.L.; Laffin, M.; Mertens, V. pp. 1981-1983 of 
Proceedings of the 1989 IEEE (institute of Electrical and Electron- 
ics Engineers) particle accelerator conference. Volume 3. Bennett, 
F.; Kopta, J. (eds.). Institute of Electrical and Electronics Engineers, 
New York, NY (US) (1989). (CONF-890335-Vol.3: 1989 IEEE par- 
ticle accelerator conference, Chicago, IL (USA), 20-23 Mar 1989). 

Electrostatic separators are used to separate the beams in LEP. 
The counter-rotating beams are eventually brought into collision in 
the four low beta insertions, using switches to discharge simultane- 
ously four high voltage (HV) circuits. Each switch consists of four 
spark gaps mounted in a pressure vessel. A reduction of the gap 
widths below the self ignition instance by electric motors results in 
the initiation of the discharges. Synchronization is ensured by the 
electrical coupling of the electrodes connected to the ground. The 
design and performance of the computerized precision control of 
the discharge switch are described. The dynamic characteristics of 
the prototype switch are also presented. 5 refs., 5 figs. 


35609 Air pollution monitor for TRISTAN. Hanaoka, K. (KEK, 
National Laboratory for High Energy Physics, Ibaraki-ken (Japan)); 
Kudo, K.; Takeda, S. pp. 1996-1998 of Proceedings of the 1989 
IEEE (institute of Electrical and Electronics Engineers) particle 
accelerator conference. Volume 3. Bennett, F.; Kopta, J. (eds.). In- 
stitute of Electrical and Electronics Engineers, New York, NY (US) 
(1989). (CONF-890335—Vol.3: 1989 IEEE particle accelerator con- 
ference, Chicago, IL (USA), 20-23 Mar 1989). 

In the summer of 1988, sixteen superconducting RF cavities 
were installed to increase the beam energy of TRISTAN and they 
began to be effective operation in November. One of the obvious 
problems created by the installation of superconducting equipment 
to the tunnel is oxygen-poor in case of bursting the liquefied gases. 
Air pollution in the tunnel from poisonous gases formed by syn- 
chrotron radiations is also becoming serious problem as upgrading 
TRISTAN. It is the purpose of this paper to show the special safety 
control problems and the system used in TRISTAN to give a solu- 
tion for these problems. 3 refs., 5 figs., 1 tab. 


35610 Design and construction of a long-pulse modulator. 
Anami, S. (KEK, National Laboratory for High Energy Physics, 
Ibaraki-ken (Japan)); Hanaki, H.; Kubo, T.; Kudo, K.; Ono, M.; 
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Takasaki, T.; Takenaka, T.; Baba, H.; Kihara, M.; Ogawa, S. pp. 
2002-2004 of Proceedings of the 1989 IEEE (institute of Electrical 
and Electronics Engineers) particle accelerator conference. Volume 
3. Bennett, F.; Kopta, J. (eds.). Institute of Electrical and Electron- 
ics Engineers, New York, NY (US) (1989). (CONF-890335-Vol.3: 
1989 IEEE particle accelerator conference, Chicago, IL (USA), 20- 
23 Mar 1989). 

A long-pulse modulator for the 1-GeV proton linac planned at 
KEK was designed and constructed as a prototype and a compo- 
nent for testing developed klystrons and other power devices. The 
modulator is a standard line-type. The output pulse have a 15 MW 
peak power, 200 us pulse width and 150 kW average power (600 u 
and 450 kW are the final phase objective). Design parameters and 
operating characteristics will be discussed. 4 refs., 6 figs., 2 tabs. 


35611 Synchrotron radiation damage on insulating materi- 
als of TRISTAN magnets. Ozaki, T. (National Laboratory for High 
Energy Physics, Ibaraki-ken (Japan)); Takayama, K.; Ohsawa, Y.; 
Kubo, Ta.; Endo, K.; Hirano, M.; Chugun, T.; Kumazawa, R.; Mit- 
sui, H. pp. 2015-2017 of Proceedings of the 1989 IEEE (Institute of 
Electrical and Electronics Engineers) particle accelerator confer- 
ence. Volume 3. Bennett, F.; Kopta, J. (eds.). institute of Electrical 
and Electronics Engineers, New York, NY (US) (1989). (CONF- 
890335—Vol.3: 1989 IEEE particle accelerator conference, 
Chicago, IL (USA), 20-23 Mar 1989). 

The shielding design to protect the coils of the bending magnet 
against synchrotron radiation was performed. The absorbed doses 
to the magnet components, particularly on the insulating material 
such as epoxy resin of coil or rubber hoses for water cooling, were 
measured. The property against radiation exposure was studied. 6 
refs., 5 figs. 


35612 Electron beam monochromatization in the linac used 
as an injector to the stretcher. Gladkikh, P.|. (Kharkov Institute of 
Physics and Technology (USSR)); Dovbnya, A.N.; Tur, Y.D.; Shen- 
drik, V.A.; Shcherbukov, A.A. pp. 2025-2027 of Proceedings of the 
1989 IEEE (institute of Electrical and Electronics Engineers) parti- 
cle accelerator conference. Volume 3. Bennett, F.; Kopta, J. (eds.). 
Institute of Electrical and Electronics Engineers, New York, NY 
(US) (1989). (CONF-890335—Vol.3: 1989 IEEE particle accelerator 
conference, Chicago, IL (USA), 20-23 Mar 1989). 

The Kharkov electron linac is currently under reconstruction to 
be used as an injector for the stretcher ring. The expected energy 
decrease due to the beam load is 600 MeV at a pulsed current of 
200 MA. Therefore for the beam monochromatization a combined 
system is being developed which includes a time-delay means, a 
compensating section and an RF compressor at the exit of the 
linac. This system will permit the energy spread caused by the 
beam loading during the pulse and the accelerating field variations, 
to be reduced from 600 MeV to 3 MeV. This report presents the 
calculations of the system. 2 refs., 4 figs. 


35613. The Sandia EBIS program. Schmieder, R.W. (Sandia 
National Laboratories, Livermore, California 94551 (USA)); Bisson, 
C.L.; Haney, S.; Toly, N.; Van Hook, A.R.; Weeks, J. AJP Confer- 
ence Proceedings (American Institute of Physics) (USA), 188(1): 
45-64 (1 Jun 1989). (CONF-881154—: International symposium on 
electron beam ion sources and their applications, Upton, NY 
(USA), 14-18 Nov 1988). 

Sandia National Laboratories Livermore (SNLL) has been en- 
gaged in developing a source of high charge state ions, principally 
for use in atomic physics experiments. The program began when 
SNLL acquired the EBIS test stand built at Berkeley (LBL). This 
source was upgraded by a major rebuild, and currently is produc- 
ing extracted ions of xenon up to Xe* at energies of 1-2 keV/Q. 
Experiments are in progress to study the production of secondary 
ions and electrons from solid targets. Concurrently, SNLL is con- 
structing a state-of-the-art EBIS which uses a 5 T superconducting 
magnet of length 1.2 m. Scheduled for completion in early 1989, 
this source should produce ions up to U®+. 


35614 EBIT: Electron beam ion trap. Levine, M.A. (Lawrence 
Lawrence Livermore National Laboratory, California 94550 (USA)); 
Marrs, R.E.; Bennett, C.L.; Henderson, J.R.; Knapp, D.A.; Schnei- 
der, M.B. AIP Conference Proceedings (American Institute of 
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Physics) (USA), 188(1): 82-101 (1 Jun 1989). DOE Contract W- 
7405-ENG-48. (CONF-881154—: International symposium on 
electron beam ion sources and their applications, Upton, NY 
(USA), 14-18 Nov 1988). 

An electron Beam lon Trap (EBIT) has been built as an instru- 
ment for in situ studies of atomic physics. Based on the EBIS 
concept, EBIT incorporates several novel features including ion 
cooling using light ions and plasma instability control using a short 
trap length. To understand the operation of EBIT, measurements 
have been made of the electron beam behavior. The radius of the 
beam is observed to follow Herrmann Theory during compression. 
The electron beam displays an energy dispersion that is larger 
than theory. However, this energy dispersion is only about 15% of 
the electron temperature in the trap due to the adiabatic compres- 
sion of the beam. 


35615 The Cornell superconducting solenoid cryogenic 
EBIS. Kostroun, V.O. (Nuclear Science, Cornell University, Ithaca, 
New York 14853 (USA)). A/P Conference Proceedings (American 
Institute of Physics) (USA), 188(1): 65-81 (1 Jun 1989). (CONF- 
881154—: International symposium on electron beam ion sources 
and their applications, Upton, NY (USA), 14-18 Nov 1988). 

Over the past four years, a superconducting solenoid, cryogenic 
electron beam ion source, EBIS, has been designed, constructed 
and tested at Cornel! University. The source is specifically intended 
for atomic physics experiments requiring low energy, very highly 
charged ion beams. The source and its operating characteristics 
are described. 


35616 The KSU-CRYEBIS program. Stoeckli, M.P. (J. R. 
Macdonald Laboratory, Department of Physics, Kansas State Uni- 
versity, Manhattan, Kansas 66506 (USA)); Cocke, C.L.; Richard, P. 
AIP Conference Proceedings (American Institute of Physics) 
(USA), 188(1): 114-126 (1 Jun 1989). (CONF-881154—: Interna- 
tional symposium on electron beam ion sources and their 
applications, Upton, NY (USA), 14-18 Nov 1988). 

We are starting up a CRYogenic Electron Beam lon Source 
which was designed to produce bare, and almost bare, slow heavy 
ions and which will allow us to explore the physics of slow colli- 
sions involving highly charged ions. The collision energy can be 
varied over two orders of magnitude. This paper covers the design 
and layout of our CRYEBIS. 


35617 Computer predictions of “evaporative” cooling of 
highly charged ions in EBIT. Penetrante, B.M. (Lawrence Liver- 
more National Laboratory, Livermore, California 94550 (USA)); 
Bardsley, J.N.; Levine, M.A. A/P Conference Proceedings (Ameri- 
can Institute of Physics) (USA), 188(1): 145-157 (1 Jun 1989). 
DOE Contract W-7405-ENG-48. (CONF-881154-: _ International 
symposium on electron beam ion sources and their applications, 
Upton, NY (USA), 14-18 Nov 1988). 

Evaporative cooling has been used successfully in EBIT to ex- 
tend the containment time for neon-like gold to several hours. This 
paper discusses a theoretical basis for evaporative cooling. Also 
included is an assessment of the processes which affect the tem- 
perature and number balance of the trapped and coolant ions in 
EBIT, and how the basic operating parameters affect these pro- 
cesses. Results of computer calculations using nitrogen as a 
coolant are presented and compared with an approximate analytic 
solution. 


35618 Evaporative cooling of highly charged ions in EBIT: 
An experimental realization. Schneider, M.B. (Lawrence Liver- 
more National Laboratory, Livermore, California 94550 (USA)); 
Bennett, C.L.; Henderson, J.R.; Knapp, D.A.; Marrs, R.E.; Levine, 
M.A. AIP Conference Proceedings (American Institute of Physics) 
(USA), 188(1): 158-165 (1 Jun 1989). DOE Contract W-7405- 
ENG-48. (CONF-881154-: International symposium on electron 
beam ion sources and their applications, Upton, NY (USA), 14-18 
Nov 1988). 

Both the total number and trapping lifetime of near-neon-like gold 
ions held in an electron beam ion trap have been greatly increased 
by a process of ‘evaporative cooling.’ A continuous flow of low- 
charge-state ions into the trap cools the high-charge-state ions in 
the trap. Preliminary experimental results using titanium ions as a 
coolant are presented. 
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35619 Evidence for ion cooling and an observation of ion 
heating in Cornell EBIS |. Beebe, E.N. (Department of Nuclear 
Science, Cornell University, Ithaca, NY 14853 (USA)). A/P Confer- 
ence Proceedings (American Institute of Physics) (USA), 188(1): 
166-178 (1 Jun 1989). (CONF-881154—: International symposium 
on electron beam ion sources and their applications, Upton, NY 
(USA), 14-18 Nov 1988). 

Preliminary studies made on the Cornell Electron Beam lon 
Source | (CEBIS |) indicate that a cooling of high Z ions through 
energy exchange with lighter, low charge ions may contribute to 
longer ion confinement times and production of higher charge state 
ions than would otherwise be possible without this effect. A DC 
electron beam propagated at energies less than 3.6 keV, at cur- 
rents of 20 mA or less. Multiply charged ions were produced in a 
containment mode and charge state evolution was observed for in- 
jected nitrogen, argon, and xenon gases as well as residual gases. 
The extracted C5+, N&+, 07+, Ar'®+, and Xe? ions were unam- 
biguously observed by both time of flight (TOF) spectroscopy and 
by the use of an analyzing bending magnet. In addition, the time 
dependence of low to moderate charge state ions escaping from 
the trap, (presumably due to heating) during the confinement pe- 
riod was observed. 


35620 Extraction of a steady state electron beam from HCD 
plasmas for EBIS applications. Hershcovitch, A. (AGS Depart- 
ment, Brookhaven National Laboratory, Associated Universities, 
Inc., Upton, NY 11973 (USA)); Kovarik, V.; Prelec, K. AIP Confer- 
ence Proceedings (American Institute of Physics) (USA), 188(1): 
271-277 (1 Jun 1989). (CONF-881154—: International symposium 
on electron beam ion sources and their applications, Upton, NY 
(USA), 14-18 Nov 1988). 

Experiments to extract high brightness electron beams from hol- 
low cathode discharge plasmas are now in progress. A unique 
feature of these plasmas, which in principle can facilitate the 
extraction of large current low emittance electron beams, is the ex- 
istence of a relatively high energy electron population with a very 
narrow energy spread. This electron population was identified in a 
self-extraction experiment, which yielded a 35 eV, 600 mA electron 
beam with parallel energy spread of less than 0.5 eV. Application 
of a very modest extraction voltage yielded a steady state ex- 
tracted electron beam current of 6.5 A of which 5.7 A had a 
preacceleration parallel energy spread of no more than 0.25 eV. 
The end result of this endeavor would be an electron beam current 
of 6 A even though, preliminary results strongly suggest that much 
larger electron beam currents can be produced. 


35621 Primary ion sources for EBIS devices. Keller, R. 
(Lawrence Berkeley Laboratory, Berkeley, California 94720 (USA)). 
AIP Conference Proceedings (American Institute of Physics) (USA), 
188(1): 314-324 (1 Jun 1989). DOE Contract AC03-76SF00098. 
(CONF-881154—: International symposium on electron beam ion 
sources and their applications, Upton, NY (USA), 14-18 Nov 1988). 

The ion-optical conditions for primary ion sources that could be 
installed in an EBIS injector are derived, assuming a realistic set of 
fixed parameters to be imposed by the EBIS. It is shown how 
these requirements may be met, and that beam currents of up to 2 
mA can be generated with the postulated emittance. This deriva- 
tion, even though carried out for one specific case, gives general 
guide lines how to proceede for other conditions as well. In the 
second part, different types of ion sources are presented that are 
likely candidates for EBIS injector sources. Beam current examples 
are given and the basic features of the sources discussed. The 
emphasis of this paper is put on the reliable production of ion 
beams, rather than attempting to furnish a representative cross 
section of the existing ion source varieties. 


35622 The relativistic heavy ion collider (RHIC) project at 
Brookhaven. Ludiam, T.W. (Brookhaven National Laboratory, Up- 
ton, New York 11973 (USA)). A/P Conference Proceedings 
(American Institute of Physics) (USA), 188(1): 327-340 (1 Jun 
1989). (CONF-881154—: International symposium on electron 
beam ion sources and their applications, Upton, NY (USA), 14-18 
Nov 1988). 

The present status of the RHIC facility at BNL is discussed, in 
particular, emphasis is given on the injectors of heavy ions and the 
machine performance. (AIP) 





35623 Source options for RHIC. Prelec, K. (AGS Department, 
Brookhaven National Laboratory, Associated Universities, Inc., Up- 
ton, New York 11973 (USA)). A/P Conference Proceedings 
(American Institute of Physics) (USA), 188(1): 341-346 (1 Jun 
1989). (CONF-881154—: International symposium on electron 
beam ion sources and their applications, Upton, NY (USA), 14-18 
Nov 1988). 

Conceptual designs of the RHIC facility are matched to the pa- 
rameters of existing tandem Van de Graaff accelerators at 
Brookhaven National Laboratory. It has been shown that tandems 
could produce many ion species up to gold with sufficient intensi- 
ties for injection into the BNL booster and further acceleration and 
storage in AGS and RHIC sychrotrons. There have been, however, 
questions about the long-term performance of tandem accelerators, 
in view of their reliability, cost of maintenance, and expected re- 
quests for higher intensities than they could provide. A study was 
done in 1986 to investigate the possibility of replacing the tandems 
with a more compact preinjector situated close to the booster. This 
report will review the options for such a preinjector. 


35624 RFQ for an EBIS-Based RHIC Injector. Staples, J. 
(Lawrence Berkeley Laboratory, Berkeley, California 94720 (USA)). 


AIP Conference Proceedings (American Institute of Physics) (USA), . 


188(1): 347-354 (1 Jun 1989). DOE Contract AC03-76SF00098. 
(CONF-881154—: Intemational symposium on electron beam ion 
sources and their applications, Upton, NY (USA), 14-18 Nov 1988). 

A Radio Frequency Quadrupole (RFQ)-based low energy accel- 
erator integrates well with an electron beam ion source (EBIS) as 
the front end of a heavy ion synchrotron. A design example for an 
RFQ-based RHIC injector front-end is given which uses an EBIS. 
The characteristics of heavy ion RFQ's are outlined and several 
specific examples are given of operating machines. 


35625 Brief comments on test results of both metal and 


elastomer vacuum seals. Welch, K.M. (Brookhaven National Lab- 
oratory, Upton, NY (USA)); Mcintyre, G.T.; Tuozzolo, J.E.; Pate, 
D.J. AIP Conference Proceedings (American Institute of Physics) 


(USA), 188(1): 303-313 (1 Jun 1989). (CONF-881154—: Interna- 
tional symposium on electron beam ion sources and their 
applications, Upton, NY (USA), 14-18 Nov 1988). 

A brief over-view of the subject of sealography was given. Those 
results will be published elsewhere. However, results of metal vac- 
uum seal tests, conducted at Brookhaven National Laboratory will 
be herein summarized. The paper then summarizes results of work 
done by the first author, at the Stanford Linear Acceleration Cen- 
ter, on the extended outgassing properties of elastomers including 
Viton® and Buna N@. 


35626 Experiments with a synchrotron x ray source and 
conventional, ECR, and storage-ring lon sources. Jones, K.W. 
(Brookhaven National Laboratory, Upton, NY 11973 (USA)); John- 
son, B.M.; Meron, M. A/P Conference Proceedings (American 
Institute of Physics) (USA), 188(1): 412-426 (1 Jun 1989). DOE 
Contract AC02-76CH00016. (CONF-881154—: International sympo- 
sium on electron beam ion sources and their applications, Upton, 
NY (USA), 14-18 Nov 1988). 

The present intensities of photon beams produced by 
synchrotron-radiation x-ray sources and of ion beams from conven- 
tional ion sources, electron-cyclotron resonance ion sources 
(ECRIS), and cooled heavy-ion storage rings (CHISR) make possi- 
ble investigations of photoionization and photoexcitation processes 
that have not previously been feasible. An evaluation of the signal 
and background rates for experiments that employ the different 
types of ion sources is given here. 


35627 Atomic physics measurements in an electron beam 
ion trap. Marrs, R.E.; Beiersdorfer, P.; Bennett, C.; Chen, M.H.; 
Cowan, T.; Dietrich, D.; Henderson, J.R.; Knapp, D.A.; Osterheld, 
S.; Schneider, M.B. AIP Conference Proceedings (American Insti- 
tute of Physics) (USA), 188(1): 445-456 (1 Jun 1989). DOE 
Contract W-7405-ENG-48. (CONF-881154—: International sympo- 
sium on electron beam ion sources and their applications, Upton, 
NY (USA), 14-18 Nov 1988). 

An electron Beam lon Trap at Lawrence Livermore National Lab- 
oratory is being used to produce and trap very-highly-charged ions 
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(q>70+) for x-ray spectroscopy measurements. Recent measure- 
ments of transition energies and electron excitation cross sections 
for x-ray line emission are summarized. 


4304 Storage Rings 


Refer also to citation(s) 35387, 35421, 35451, 35488, 35603, 
35605, 35606, 35608, 35609, 35611, 35626 


35628 (BNL-44655) Closed orbit errors and correction in 
the SXLS ring. Bozoki, E.S. Brookhaven National Lab., Upton, NY 
(USA). May 1990. 15p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO02-76CH00016. Order Number DE90012115. 
Available from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

SXLS is an electron synchrotron/storage ring, used as an X-ray 
lithography source, with a critical wavelength of A=10 A. It has a 
circumference of 8.5 m and its main elements are two 180° com- 
bined function dipole, four quadrupoles and two sextupoles. The 
horizontal and vertical tunes are 1.415 and 0.415, respectively. 
The machine is being constructed in two phases. In Phase 1 and 2 
it will run at 200 and 696 Mev using conventional (warm) and su- 
perconducting bending magnets, respectively. All other elements, 
as well as the lattice functions will be the same in the two phases. 
The constraint that the exit slits impose on the photon beamlines, 
requires that the source point, that is the closed orbit be controlled 
to better then +3 mm horizontally, +2 mm and +1 mrad vertically. 
The following is a study of the expected closed orbit distortion in 
the ring as well as of the orbit monitor/corrector schemes neces- 
sary to correct the orbit. 10 figs. 


35629 (NIKHEF-K-AmPS—89-04) Bunch length in Internal 
target mode. Maas, R. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie K. May 
1989. 11p. Order Number DE90630236. Available from NTIS (US 
Sales Only), PC AO3/MF A01; OSTI; INIS. 

In Internal Target mode the beam will be stored for some time 
(minutes). Stored electron beams are bunhed, i.e. captured in an 
RF bucket. The RF voltage replenishes the synchrotron radiation 
losses. Due to this bunching, the microscopic duty factor of the 
stored beam is in generalmuch smaller than 100%. in this note the 
connection is shown between the values of the RF frequency, 
bunchlength, time between adjacent bunches, number of particles/ 
bunch, microscopic duty factor and bunch current. (author). 2 refs.. 
10 tabs. 


35630 (NIKHEF-K-AmPS—89-05) Instability investigation for 
storage mode: Microwave instability (single-bunch instability). 
Wu, Y.Y. Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie K. May 1989. 14p. Or- 
der Number DE90630237. Available from NTIS (US Sales Only), 
PC A03/MF A01; OSTI; INIS. 

The Amsterdam Pulse Stretcher (AmPS) will be used in storage 
mode for internal target (IT) physics. It demands the beam lifetime 
at least at the order of half an hour and the stored beam current of 
200 mA. Bunched beam instabilities have been observed in many 
storage rings. The low-Q broadband impedance drives the single- 
bunch instability. The single bunch treshold and the equilibrium 
bunch length as the function of energies, RF voltages, and RF 
frequencies are investigated. The code ZAP has been used for in- 
vestigating the stability thresholds for AmPS in storage mode. This 
note presents the simulation results. They gave useful information 
for choosing the RF parameters of AmPS. (author). 3 refs.. 6 figs.. 
3 tabs. 


35631 (NIKHEF-K-AmPS—89-07) injection parameters and 
beam oscillations during extraction. Maas, R. Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie K. Aug 1989. 24p. Order Number 
DE90630238. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

The beam excursions during extraction depend on the size of 
the ‘triangle’ in phase space: a larger triangle will give rise to 
larger oscillations during extraction (since a pulse stretcher is 
extracting the beam most of the time, ‘during extraction’ is the situ- 
ation which exists 95% of the time). The size of the triangle is 
etermined during injection, see Fig. A15 from. The present injection 
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parameters impose severe limitations on the dimensions of the in- 
jection septum. To ease these restrictions, it would be helpful to 
inject at a larger distance from the centre of the (displaced) Closed 
Orbit (C.O0.); the consequences of this procedure are outlined (au- 
thor). 2 refs.; 19 figs.; 2 tabs. 


35632 (NIKHEF-K-APS-88-11) Optics of the Amsterdam 
Pulse Stretcher project: Status report. Maas, R.; Wu, Y.Y. Na- 
tionaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie K. Dec 1988. 53p. Order Number 
DE90630239. Available from NTIS (US Sales Only), PC A04/MF 
A01; OSTI; INIS. 

in 1984 an upgrade of the present low-duty factor (1%) 500 MeV 
electron accelerator MEA was proposed to an installation with al- 
most continuous beam and 700 MeV maximum energy (current of 
40 yA on target). The proposal involved both the construction of a 
race-track shaped pulse stretcher rig with a circumference of 280 
m and modification ot the present modulator stations at the accel- 
erator. The existing lay-out of the accelerator, the beam handling 
area and the experimental area’s were not affected by the pro- 
posal. End of 1987 it was decidd that the ring design should be 
adapted to allow future operation in storage mode as well. This 
mode of operation aims at experiments with internal targets. During 
these experiments the beam quality (of the stored beam) will grad- 
ually deteriate due to multiple scattering, Bremsstrahlung, etc. 
Therefore, the required storage time will be modest: in the ordr of 
tens of minutes. The internal target set-up has to be accommo- 
dated in a dedicated hall due to the size of the detecting systems. 
Because of the need of the additional experimental area in the ring 
trajectory it was decided to change drastically both the location and 
the lay-out with respect to the original proposal. The formerly race- 
track shaped machine has been altered into a square one so the 
ring now encompasses the electron scattering hall EMIN. Although 
these changes also affect the lay-out of the injection and extraction 
beam lines, the existing facilities remain basically unmodified. This 
report deals with the new optical design of the ring and the various 
beam lines around it. (author). 8 refs.; 24 figs.; 3 tabs. 


35633 From MAD to CAD: Automatic production of acceler- 
ator layouts. Mottier, M. (CERN, Geneva (Switzerland)). pp. 
1963-1965 of Proceedings of the 1989 IEEE (institute of Electrical 
and Electronics Engineers) particle accelerator conference. Volume 
3. Bennett, F.; Kopta, J. (eds.). Institute of Electrical and Electron- 
ics Engineers, New York, NY (US) (1989). (CONF-890335—-Vol.3: 
1989 IEEE particle accelerator conference, Chicago, IL (USA), 20- 
23 Mar 1989). 

When building large installations such as particle accelerators, 
incorporating many interconnected systems in a confined environ- 
ment, it is vital to keep track of the space occupation of individual 
components. The solution adopted for the LEP project links loca- 
tion data produced by the Methodical Accelerator Design program 
to the Computer Aided Design system library of components to 
produce automatically a variety of machine layouts and assemblies 
in 2D or 3D representation. The machine assemblies can be either 
visualized and manipulated interactively on a CAD workstation or 
plotted on paper. 5 refs., 4 figs., 1 tab. 
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35634 (DOE/ER-0457T) Standard NIM instrumentation sys- 
tem. NIM Committee (USA). May 1990. 66p. Sponsored by U.S. 
DOE Energy Research. Order Number DE90010387. Available 
from NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 

NIM is a standard modular instrumentation system that is in wide 
use throughout the world. As the NIM system developed and ac- 
commodations were made to a dynamic instrumentation field and a 
rapidly advancing technology, additions, revisions and clarifications 
were made. These were incorporated into the standard in the form 
of addenda and errata. This standard is a revision of the NIM doc- 
ument, AEC Report TID-20893 (Rev. 4) dated July 1974. It 
includes all the addenda and errata items that were previously is- 
sued as well as numerous additional items to make the standard 
current with modern technology and manufacturing practice. 
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Refer also to citation(s) 34176, 34406, 34843, 34844, 35079, 
35351, 35436, 35437, 35716, 35717, 35720, 36207, 36302, 36305, 
36311, 36451, 36456, 36614, 36651, 36656 


35635 (AD-A-218003/2/XAB) Determinations of photon 
spectra. Master's thesis. Wannigman, D.L. Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA). 1989. 60p. (AFIT/CVCIA— 
89-152). Available from NTIS, PC A04/MF A01. 

A method is developed to unfold photon spectra from measure- 
ments obtained with a sodium iodide counting system. A response 
matrix is computed by combining photon cross sections with proba- 
bility distributions of path lengths for incident and _ internally 
generated photons in the energy range 0-2.8 MeV. This matrix is 
inverted and multiplied by a measured pulse height spectrum to 
obtain the photon energy distribution incident upon the detector. 
This deconvolution procedure provides improved information about 
the energy continuum of incident photons and can enhanced the 
identification of discrete gamma energies. Experiments were per- 
formed to verify the unfolding methodology and to evaluate the 
feasibility and accuracy of this technique. Measured spectra were 
acquired from indoor and outdoor environments and unfolded. The 
results show that measured spectra overestimate the number of 
photons below 240 keV by up to 30 %. When the total exposure 
was calculated directly from the measured spectra, the low energy 
contribution was overestimated by a factor of two. This may have 
implications on the interpretation and calibration of energy depen- 
dent dosimeters used for occupational and environmental 
monitoring. 


35636 (AD-A-218402/6/XAB) Chopper for neutrinos and an- 
tineutrinos. Final report, 1 September 1987-31 December 1988. 
Weber, J. Maryland Univ., College Park, MD (USA). Dept. of 
Physics and Astronomy. 31 Oct 1989. 23p. Available from NTIS, 
PC A03/MF A01. 

A new approach to weak interaction physics employs detectors 
that are nearly perfect single crystals, with high Debye tempera- 
tures. Total scattering cross sections are proportional to the square 
of the total number of quarks. Available sources of antineutrinos 
exert macroscopic forces on such crystals as a result of elastic 
scattering. In this paper a chopper is described for modulating the 
antineutrino forces, in order to excite normal modes of elastic 
solids. Experiments are reported. 


35637 (BNL-44674) An n-+ pulse discrimination system for 
wide energy ranges. Zucker, M.S.; Tsoupas, N. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1990]. 10p. Sponsored by U.S. 
Department of Defense. DOE Contract AC02-76CH00016. (CONF- 
900563-10: 7. symposium on radiation measurements and 
applications, Ann Arbor, Mi (USA), 21-24 May 1990). Order Num- 
ber DE90012114. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

A computer-based electronic system has been constructed for 
unfolding energy spectra of neutrons and gammas for energies 
from <100 keV to 200 MeV, and could probably work at higher en- 
ergies. It is based wholly on standard commercial NIM and 
CAMAC modules interfaced to a PC-AT computer, with a photo- 
multiplier detector viewing BC501A or equivalent, using the same 
adjustment of electronics suffices for simultaneous capture of the 
entire energy range. The dynode signal was integrated over two 
separate time periods using gated charge ADC units. The “prompt” 
gate contains mainly the fast component of the scintillator light out- 
put, the “delayed” gate mostly the slow component. The anode 
signal is used for timing the system and for time-of-flight. The two 
integrals (and any other information) are stored in an event-by- 
event mode. A scatter plot of the integrals has two distinct loci, one 
for the gamma events, the other for neutrons. This method has 
been reported previously and is presently in use by several re- 
search groups. The decision as to n or + is made in <300 ns, but 
using the fastest available CAMAC ADC limits the peak count rate 
to ~110 kHz. 4 refs., 8 figs. 


35638 (CEA-CONF-9811) Large solid angle detectors (low 
energy). L’hote, D. CEA Centre d’Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Service de Physique Nucleaire a 





Moyenne Energie. 1988. 26p. (In French). (CONF-8809411-: 
Joliot-Curie School on particule physics and nuclear physics instru- 
mentation, Maubuisson (France), 26-30 Sep 1988). Order Number 
DE90792954. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

This lecture deals with large solid angle detectors used in low 
energy experiments (mainly in Nuclear Physics). The reasons for 
using such detectors are discussed, and several basic principles of 
their design are presented. Finally, two examples of data analysis 
from such detectors are given. 


35639 (CONF-900563-8) A ruggedized ZnS(Ag)/epoxy al- 
pha scintillation detector. McElhaney, S.A.; Ramsey, J.A.; Bauer, 
M.L.; Chiles, M.M. Oak Ridge National Lab., TN (USA). [1990]. 
13p. Sponsored by U.S. Department of Defense. DOE Contract 
AC05-840R21400. From 7. symposium on radiation measurements 
and applications; Ann Arbor, Mi (USA); 21-24 May 1990. Order 
Number DE90011317. Available from NTIS, PC A03/MF A01 - 
OST!; GPO Dep. 

An alpha scintillation survey instrument has been developed 
which is more rugged and efficient than conventional alpha scintil- 
lation detectors that use aluminized Mylar; radiation entrance 
windows. This new detector consists of a mixture of ZnS(Ag) phos- 
phor and optically transparent epoxy. The scintillator mixture is 
poured into a preformed mold to provide a thin layer of phosphor 
after the particles settle to the clear epoxy surface. After partial 
curing, an optically transparent light pipe is coupled to the 
ZnS(Ag)/epoxy film by using an additional thin epoxy layer, forming 
a monolithic scintillator assembly. 2 refs., 3 figs., 2 tabs. 


35640 (EUR-12236) Development of a detector system for 
measurement of contamination at places with difficult access. 
Hermanns, B. (Reaktorwartungsdienst und Apparatebau G.m.b.H., 
Juelich (DE)). Commission of the European Communities, Luxem- 
bourg (Luxembourg). 1989. 65p. (In German). Contract Fl1D-0021. 
Available from NTIS (US Sales Only), PC A04/MF A01. 

The objective of this research is the development and testing of 
the detector system for the measurement of very low-level radioac- 
tivity, even near background level, suitable for irregularly shaped 
surfaces like those inside small diameter tubes. The research 
carried out showed essential improvement of contamination mea- 
surements under real conditions (e.g. KRB-Gundremmingen, 
KKW-Biblis, ALKEM) by development of an integrated portable 
measuring device composed by a series of round and flat gas flow 
detectors. 


35641 (FNAL/C-90/36) The magnetic design and field mea- 
surement of Fermilab collider detectors: CDF [the Collider 
Detector at Fermilab] and DO. Yamada, R. Fermi National Accel- 
erator Lab., Batavia, IL (USA). Feb 1990. 6p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC02-76CH03000. (CONF- 
890850-8: 11. international conference on magnet technology, 
Tsukuba (Japan), 28 Aug - 1 sep 1989). Order Number 
DE90012127. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

General magnetic characteristics of the CDF and DO hadron col- 
lider detectors at Fermilab are described. The method and 
equipment for the field measurement for both detectors are de- 
scribed, and their field measurement data are presented. The 
magnetic field distribution inside the CDF solenoid magnet was 
measured extensively only at the boundaries, and the field values 
inside the volume were reconstructed. The effects due to the joints 
and the return conductor were measured and are discussed. The 
flux distribution inside the yokes and the fringing field of the DO 
toroids were calculated and compared with measured data. A pro- 
posal to generate dipole magnetic field inside the DO toroidal 
magnet is discussed. 9 refs., 6 figs. 


35642 (FNAL/C—90/107) Performance of a silicon mi- 
crostrip detector in a high radiation environment. Mishra, C.S. 
(Fermi National Accelerator Lab., Batavia, IL (USA)); Brown, C.N.; 
Kapustinsky, J.; Leitch, M.J.; McGaughey, P.L.; Peng, J.C.; Sailor, 
W.; Holzscheiter, K.; Sadler, M. Fermi National Accelerator Lab., 
Batavia, IL (USA). May 1990. 5p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH03000. (CONF-900135-9: 
15. general meeting of the Division of Particles and Fields of the 
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American Physical Society, Houston, TX (USA), 3-6 Jan 1990). Or- 
der Number DE90012670. Available from NTIS, PC AO2/MF A01; 
OSTI; INIS; GPO Dep. 

The performance of a silicon microstrip detector has been stud- 
ied in a high rate environment using electron, pion, and proton 
beams. The pulse height, time response, and leakage current have 
been studied as a function of particle fluence up to a total inte- 
grated flux of about 4 x 10' protons/cm?. 3 figs. 


35643 (FNAL-TM-1655) Longitudinal emittance: An intro- 
duction to the concept and survey of measurement techniques 
including design of a wall current monitor. Webber, R.C. Fermi 
National Accelerator Lab., Batavia, IL (USA). Mar 1990. 42p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CHO03000. (CONF-8910165—1: Workshop on accelerator 
instrumentation, Upton, NY (USA), 23-26 Oct 1989). Order Number 
DE90010363. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The properties of charged particle beams associated with the 
distribution of the particles in energy and in time can be grouped 
together under the category of longitudinal emittance. This article is 
intended to provide an intuitive introduction to the concepts longitu- 
dinal emittance; to provide an incomplete survey of methods used 
to measure this emittance and the related properties of bunch 
length and momentum spread; and to describe the detailed design 
of a 6 Ghz bandwidth resistive wall current monitor useful for mea- 
suring bunch shapes of moderate to high intensity beams. Overall, 
the article is intended to be broad in scope, in most cases defer- 
ring details to cited original papers. 37 refs., 21 figs. 


35644 (IFIN-NP—68-1989) The net pionic background near 
the VVRS nuclear reactor. lon, D.B. (Central Inst. of Physics, 
Bucharest (Romania). Inst. of Physics and Nuclear Engineering 
(Romania)); Ilvascu, M.; Petrascu, M.; lon-Mihai, R.; Haiduc, M.; 
Topor-Pop, V.; Tolstov, K.D. Central Inst. of Physics, Bucharest 
(Romania). Inst. of Physics and Nuclear Engineering. May 1989. 
9p. Order Number DE90630462. Available from NTIS (US Sales 
Only), PC AO2/MF A01; OSTI; INIS. 

A net pionic background of order of magnitude 10-* pions/ 
cm?.s, observed near the VVRS reactor, using nuclear emulsion 
techniques is reported. There exists a significant difference be- 
tween the net pionic background detected when the reactor is 
stopped and that observed when the reactor is running. No signifi- 
cant asymmetry up-down is observed.(authors). 


35645 (IR-131-89-012) Calibration of thermoluminiscent 
materials. Bos, A.J.J. interuniversitair Reactor Inst., Delft (Nether- 
lands). Jul 1989. 16p. (in Dutch). Order Number DE90630416. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

In this report the relation between exposure and absorbed radia- 
tion dose in various materials is represented, on the base of recent 
data. With the help of this a calibration procedure for thermolumi- 
nescent materials, adapted to the IRI radiation standard is still the 
exposure in rontgen. In switching to the air kerma standard the cali- 
bration procedure will have to be adapted. (author). 6 refs.; 4 tabs. 


35646 (IRI-132-88-11) Testing and optimizing the RKS-2. 
Westerweel, J. Interuniversitair Reactor Inst., Delft (Netherlands). 
Jul 1988. 40p. Order Number DE90630428. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

RKS-1 = Rotating-crystal spectrometer at IRI. 

The RKS-2 with a Bragg angle of 36.67 degrees (wavelength in- 
cident neutrons: 0.20 nm) was tested under various conditions. 
From the test measurements were determined the time-of-flight 
resolution, the signal-to-background ratio, the count rate of neu- 
trons scattered by the sample (which is direcly proportional to the 
neutron intensity at the sample) and the stability of the rotating 
choppers. Considerable improvements on the performance of the 
spectrometer were obtained by applying: - a high-transmission 
cryostat container with additional shielding; - a small collimator in 
front of the sample; - a B-4C beam-stop behind the second 
monitor; - an extra Si-filter in the primary beam. The gain in time- 
of-flight resolution by increasing the rotational speed of the crystal 
is marginal and probably cancelled out by increasing instability of 
the choppers. (aughor). 16 refs.; 8 figs.; 13 tabs. 
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35647 (IR--132-88-15) Feasibility study of a neutron reflec 
tometer at IRI. Well, A.A. van; Frederikze, H. Interuniversitair 
Reactor Inst., Delft (Netherlands). Dec 1988. 42p. Order Number 
DE90630470. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

In this report a feasibility study for a neutron reflectrometer at the 
2MW light water reactor at IRI, Delft is discussed. Because of the 
relatively modest neutron flux at IRI and the absence of a cold 
neutron source, the main objective of this study is the design of a 
set up optimised with respect to the signal/noise ratio at the detec- 
tor. In section II the principle of specular neutron reflection is briefly 
described, comparison with X-ray specular reflection is made and 
two possible experimental methods for a neutron reflectrometer are 
discussed in section Ill. In section IV the proposed set up at IRI is 
given and the performance concerning resolution and intensity is 
discussed, which is compared with some existing reflectometers in 
section V. Possible applications are summarised in section VI. (au- 
thor). 18 refs.; 16 figs.; 4 tabs. 


35648 (LA-UR-90-1893) Deflection evaluation using time- 
resolved radiography. Fry, D.A.; Lucero, J.P. Los Alamos 
National Lab., NM (USA). [1990]. 7p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
900756-3: SPIE’s international symposium on optical and 
optoelectronic applied science and engineering and exhibit, San 
Diego, CA (USA), 8-13 Jul 1990). Order Number DE90012103. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Time-resolved radiography is the creation of an x-ray image for 
which both the start-exposure and stop-exposure times are known 
with respect to the event under study. The combination of image 
and timing are used to derive information about the event. We 
have applied time-resolved radiography to evaluate motions of 
explosive-driven events. In the particular application discussed 
here, our intent is to measure maximum deflections of the compo- 
nents involved. Exposures are made during the time just before to 
just after the event of interest occurs. A smear or blur of motion 
out to its furthest extent is recorded on the image. Comparison of 
the dynamic images with static images allows deflection measure- 
ments to be made. 2 figs. 


35649 (LA-UR-90-1921) Comparison of some x-ray sen- 
sors for verification. Moss, C.E.; Berzins, G.J.; Felthauser, H.E.; 
Sweet, M.R.; Valencia, J.E. Los Alamos National Lab., NM (USA). 
[1990]. 5p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-36. (CONF-9005212-1: AFTAC sensors 
conference, Patrick AFB, FL (USA), 2-3 May 1990). Order Number 
DE90011990. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

More efficient alternatives to silicon sensors in an instrument to 
measure x-rays over several channels, or energy windows, offer 
some advantages. First if the source is cool, the responses in the 
high-energy channels measured with silicon sensors will be low. If 
these responses do not exceed the electronic thresholds of their 
uncertainties are large, then they can not be used to determine the 
spectral shape. Using more efficient sensors will mitigate this prob- 
lem. Second, if the efficiency of the high-energy channels is high 
enough so that their thresholds are exceeded, then coincidence 
between low-energy channels and high-energy channels can be 
used to greatly reduce false event rates. Two potential disadvan- 
tages are higher sensitivity to radiation damage and slower rise 
time. This report describes the results for the high-Z semiconductor 
CdTe, the high-Z scintillator CsI(Tl) mounted on a silicon photodi- 
ode, and scintillation fiber. 4 refs., 7 figs. 


35650 (N-90-17085, pp. 65-80) Photon counting modules 
using RCA silicon avalanche photodiodes. Lightstone, A.W.; 
Macgregor, A.D.; Macsween, D.E.; Mcintyre, R.J.; Trottier, C.; 
Webb, P.P. National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center. Aug 1989. (NASA- 
CP-—10033;E-4915;NAS—1.55:10033;CONF-8809470—: NASA laser 
light scattering advanced technology development workshop, 
Cleveland, OH (USA), 7 Sep 1988). In NASA Laser Light Scatter- 
ing Advanced Technology Development Workshop, 1988. 
Available from NTIS, PC A14/MF A02. 

Avalanche photodiodes (APD) are excellent small area, solid 
state detectors for photon counting. Performance possibilities 
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include: photon detection efficiency in excess of 50 percent; wave- 
length response from 400 to 1000 nm; count rate to 10 (exp 7) 
counts per sec; afterpulsing at negligible levels; timing resolution 
better than 1 ns. Unfortunately, these performance levels are not 
simultaneously available in a single detector amplifier configuration. 
By considering theoretical performance predictions and previous 
and new measurements of APD performance, the anticipated per- 
formance of a range of proposed APD-based photon counting 
modules is derived. 


35651 (NAC-AR-88-01, pp. 72-73) Experimental nuclear 
physics: NE213 liquid scintillator response to 61 MeV neu- 
trons using the NAC neutron beam facility. National Accelerator 
Centre, Faure (South Africa). 1988. In Annual report June 1988. 
Order Number DE90630179. Available from NTIS (US Sales Only), 
PC A13/MF A01; OSTI; INIS. 

Protons, deuterons and alphas from neutron reactions on the 
carbon component of the NE213 scintillator contribute significantly 
to the detector response at these neutron energies. The deuteron 
component from the '*C(n,d)''B reaction for example shows fea- 
tures similar to those observed for the analogous '*C(p,d)''C 
reaction, which has been thoroughly investigated at incident proton 
energies close to 61 MeV. The data obtained for the '*C(n,d) reac- 
tion at this energy and at lower energies are being analysed and 
compared with those reported for the '*C(p,d) reaction. 2 figs., 1 
ref. 


35652 (NIKHEF-K-DIGEL-1989-2) Digital integrator: Gradu- 
ate report Higher technical school, Amsterdam, 20 June 1989. 
Beuzekom, M. van. Nationaal Inst. voor Kernfysica en Hoge- 
Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie K. 20 
Jun 1989. 58p. (In Dutch). Order Number DE90630430. Available 
from NTIS (US Sales Only), PC A04/MF A01; OSTI; INIS. 

this report describes a digital integrator in which, by means of 
digital signal processing, the integral of the input signal is deter- 
mined continuously. This integrator is a prototype of a, to be 
constructed, faster integrator which has to integrate fast pulses 
originating from a detector setup. The prototype operates with a 
maximum sampling frequency of 40 MHz. By some extension this 
can be enhanced up to about 70 MHz. Finally an integrator is in- 
tended with a sampling frequency of 1 GHz. By means of the 
prototype the principal operation of the integrator, an extended de- 
scription of the constructed prototype is given followed by 
measurements at the prototype and the analysis of the results. (au- 
thor). 7 refs.; 37 figs.; 7 tabs. 


35653 (RAL—90-002) GENIE-V3_ concepts document. 
Moreton-Smith, C.M. Rutherford Appleton Lab., Chilton (UK). Jan 
1990. 40p. Order Number DE90630431. Available from NTIS (US 
Sales Only), PC A03/MF A01; OSTI; INIS. 

The GENIE data analysis program is a program used for analy- 
sis of data from the ISIS neutron scattering instruments. The 
current version, GENIE-V2, is now being re-written to provide a 
much more powerful data analysis system for the next major ver- 
sion of the program, GENIE-V3. The purpose of this "Concepts 
Document” is to establish a frame of reference within which to dis- 
cuss the development of GENIE-V3. It does not seek to define 
everything which will be implemented in the new version of the 
GENIE program. A substantial amount of design effort has been 
expended to produce a plausible design for the language and op- 
eration of GENIE-V3. Having said this, this is in no way a complete 
specification. Several features (although intended for any working 
version of GENIE-V3) have not been documented here, hopefully 
though, nothing material has been left out. To keep this document 
to a reasonable length, commands which can be written using 
GENIE-V3 are omitted. (author). 


35654 (RAL-90-004) The PRISMA spectrometer at ISIS. 
Steigenberger, U. (Rutherford Appleton Lab., Chilton (UK)); Hagen, 
M.; Caciuffo, R.; Sacchetti, F. Rutherford Appleton Lab., Chilton 
(UK). Jan 1990. 18p. Order Number DE90630432. Available from 
NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

PRISMA stands for PRogetto dell’Istituto di Struttura dell MAteria 
del CNR. Under an international collaborative agreement signed in 
1985 between SERC, the Science and Engineering Research 
Council, and the Consiglio Nazionale delle Ricerche (CNR), Italy, 





PRISMA was designed and manufactured by the ISM Laboratory of 
the CNR at Frascati for installation at ISIS, for use in inelastic neu- 
tron scattering experiments. (author). 


35655 (UCRL-CR-103457) User’s Guide for the RADIO- 
GRAPHIC HELPER (version 3.05): A computer algorithm. 
Cook, B.D. (Houston Univ., TX (USA)). Lawrence Livermore Na- 
tional Lab., CA (USA); Houston Univ., TX (USA). Jul 1989. 36p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90011016. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

This document consists of computer program documentation de- 
veloped by the University of Houston and Lawrence Livermore 
Laboratory called the “Radiographic Helper.” The program assists 
the operation in the operation and testing of x-ray equipment. 
(FSD) 


35656 (UIUC-HEPG-S0-61) Behavioral simulation as speci- 
fication: Case study: The CDF [Collider Detector Facility] 
muon trigger. Haney, MJ. (Illinois Univ., Urbana, IL (USA). Dept. 
of Physics); Downing, R.W.; Thaler, J.J.; Hughes, E.R.; Detert, 
J.C.; Jones, L.G.; Knapp, D.W.; Smith, K.R.; Winslett, M.W.; Yang, 


J.R. Illinois Univ., Urbana, IL (USA). Dept. of Physics. [1990]. 4p. . 


Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76ER01195. Order Number DE90011547. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The unambiguous specification of large systems is a significant 
requirement for current and future high energy physics detectors. 
Natural languages are susceptible to interpretation ambiguity, lead- 
ing to implementation inconsistency. Thus, an executable 
specification is being examined. The muon trigger for the Collider 
Detector Facility at Fermi National Accelerator Laboratory is being 
used as a specific test case to evaluate the use of a computer sim- 
ulation as an accurate and practical description of a detector 
subsystem. 6 refs., 2 figs., 1 tab. 


35657 (WHC-SA-0819) Estimated minimum detectable ac- 
tivity in a gamma energy analysis system. Brown, R.C.; Troyer, 
G.L. Westinghouse Hanford Co., Richland, WA (USA). Jun 1990. 
15p. Sponsored by U.S. DOE Environment Health & Safety. DOE 
Contract AC06-87RL10930. (CONF-900679-2: 1990 Health 
Physics Society meeting, Anaheim, CA (USA), 24-28 Jun 1990). 
Order Number DE90012641. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

The estimate of minimum detectable activity determined from 
counting systems is based on calculations involving background 
measurements. For gamma spectra systems, this estimate is de- 
rived from continuum information surrounding an anticipated or 
actual photo-peak and is therefore driven by the data within each 
spectral measurement. When the estimate and peak shape criteria 
are used to inject a peak into the spectrum, an observable peak is 
created. This concept forms the basis for testing the validity of the 
classical estimator when a priori nonbackground spectral informa- 
tion exists. A Monte Carlo simulation technique was used to 
generate spectra with known sample counts, average background, 
and spectral characteristics of the photo-peak. Two methods were 
used to estimate the sample counts: the classical summation of 
counts above background in the region of interest, and a linear re- 
gression technique proposed in this study, which uses information 
about the spectra shape of the photo-peak. The resulting distribu- 
tions of sample count estimates from 1000 cases were tested at 
the 5th percentile to provide a graphical estimation of the lower 
limit of detection. Comparison showed that the spectra shape infor- 
mation provides greater sensitivity near background than commonly 
calculated. This implies that it is possible to report a lower mini- 
mum detectable activity when no peak is detectable. 3 refs., 8 figs. 


35658 A fast, stable quadrature phase generator for 
multiple-pulse NMR. Shykind, D.N. (Department of Chemistry, 
University of California, Berkeley, California (USA)— Materials and 
Chemical Sciences Division, Lawrence Berkeley Laboratory, Berke- 
ley, California 94720 (USA)); Chingas, G.C.; Pines, A.; Shaka, A.J. 
Review of Scientific Instruments (USA), 61(5): 1474-1479 (May 
1990). DOE Contract AC03-76SF00098. 

We present a fast quadrature phase generator for multiple pulse 
NMR experiments. The circuit maintains quadrature phase balance 
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to 0.005°, and exhibits less than 0.03 dB of amplitude drift over a 
24 hour period. The generator combines fine adjustability with a 
switching speed of 30 ns. It requires only a small number of rf com- 
ponents and can be made to operate over decade bandwidths. 


4402 Radiation Effects on Instrument Components, 
instruments, or Electronic Systems 


Refer also to citation(s) 35049, 35360, 35642 


35659 (AD-A-217972/9/XAB) Transient radiation hardened 
CMOS (complementary metal oxide semiconductor) opera- 
tional amplifiers. Master’s thesis. Trombiey, G.J. Air Force Inst. 
of Tech., Wright-Patterson AFB, OH (USA). 1989. 64p. 
(AFIT/CVCIA-89-102). Available from NTIS, PC A04/MF A01. 

General strategies are developed for designing radiation hard- 
ened bulk and silicon on insulator (SOI) complementary metal 
oxide semiconductor (CMOS) operational amplifiers. Comparisons 
are made between each technology concerning photocurrent 
mechanisms and the inherent advantages of SO| CMOS. Methods 
are presented for analysing circuit designs and minimizing the net 
photocurrent responses. Analysis is performed on standard opera- 
tional amplifier circuits and subcircuits to demonstrate the 
usefulness of these methods. Radiation hardening topics discussed 
include superior radiation hardened topologies, photocurrent com- 
pensation and its limitations, and methods to ensure a preferred 
direction of photocurrent response. Several operational amplifier 
subcircuits are compared for their hardness characteristics. Folded 
cascode and three-stage operational amplifiers were fabricated on 
an SOI CMOS test chip supported by Texas Instruments, Incorpo- 
rated. At the time of publication, the circuit operation was verified 
but radiation data were not yet available. 


35660 (AD-A-218998/3/XAB) Burnout thresholds and cross 
section of power MOS transistors with heavy ions. Technical 
report, 1 May 1986-30 April 1988. Waskiewicz, A.E.; Groninger, 
J.W. Rockwell International Corp., Anaheim, CA (USA). Feb 1990. 
107p. Available from NTIS, PC AO6/MF A01. 

Power MOSFET heavy ion-induced Single Event Burnout tests 
were performed jointly by representatives of the Aerospace Corpo- 
ration, NASA Goddard, NWSC Crane and Rockwell International. 
For the most part, presented are the results of the burnout thresh- 
old and cross section characterizations performed on n-channel 
power MOSFETs, however a small amount of p-channel data is 
also included. In addition, data on the effect of temperature, gate 
bias, total dose and inductive loading on MOSFET Single Event 
Burnout sensitivity is preferred. At the time of the test effort, radia- 
tion hardened devices were being developed by Intemational 
Rectifier and RCA/GE. The heavy-ion-induced burnout test results 
on available samples of these devices are alse incorporated for 
comparison to the commercial and JEDEC versions tested. 


35661 Track structure effects at p-n junctions in microelec- 
tronic circuits. McNulty, P.J. (Clemson Univ., SC (USA)). pp. 
197-204 of Recent advances in track physics. Benton, E.V.; 
Starace, A.F. (eds.). Pergamon Press, Oxford, England (1989). 
(CONF-8810329-: International conference on recent advances in 
track physics, Lincoln, NE (USA), 18-20 Oct 1988). 

Accurate predictions of the soft error rates in microelectronic cir- 
cuits exposed to energetic charged particles require the ability to 
predict charge collection at a junction as a function of the LET of 
the traversing particle, and the ability to predict the response of the 
circuit to the resulting voltage swing across the junction. Detailed 
modeling of charge collection vail require quantitative information 
on the distribution of charges about the particle trajectory as a 
function of time from the initiation of the track until the charge is 
collected across the junction. Track structure models may con- 
tribute to quantitative explanations of the shape of the dependence 
of the soft error cross section on LET and the frequency of multiple 
upset events in VLSI circuits. 21 refs., 10 figs. 
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4405 Thermal Instrumentation 
Refer also to citation(s) 33915, 34780, 34894, 35326 


35662 The development of a vapor compression refrigera- 
tion system for a network of nine temperature chambers. 
Baca, R. (Sandia National Labs., Albuquerque, NM (US)). pp. 138- 
143 of 1989 proceedings of the Institute of Environmental Sciences 
35th annual technical meeting, building tomorrow's environment. 
Institute of Environmental Sciences, Mt. Prospect, IL (USA) (1989). 
(CONF-890592-: 35. annual technical meeting of the Institute of 
Environmental Sciences: building tomorrow's environment, Ana- 
heim, CA (USA), 1-5 May 1989). 

The thermal response of a component or system can be deter- 
mined by exposure to a temperature environment simulated in a 
temperature chamber. The variation in both the size of the item un- 
der test and the desired temperature environment necessitates the 
need for test chambers with a range of capabilities. Most tempera- 
ture chambers are equipped with a two-stage vapor compression 
refrigeration system and a heating system capable of simulating 
any temperature environment in the range of -65°C to 177°C. The 
refrigeration required to maintain a desired temperature level is a 
small fraction of the refrigeration required to lower the temperature 
in the chamber. Since most of the test time is spent maintaining a 
temperature level in the chamber, the refrigeration system is inher- 
ently inefficient and costly to operate. In order to increase the 
refrigeration system efficiency, a two-stage vapor compression re- 
frigeration system has been developed to support nine temperature 
test chambers simultaneously. By networking chambers to a cen- 
tralized refrigeration system, a larger percentage of the available 
refrigeration capacity is utilized. Moreover, each chamber can sim- 
ulate a temperature environment which is independent of the other 
simulated temperature environments in the network. The design 
and evaluation of a two-stage vapor compression refrigeration 
system to support a network of nine temperature chambers is sum- 
marized in this paper. 


4406 Optical Instrumentation 


Refer also to citation(s) 34796, 34845, 35062, 35079, 35081, 
35286, 35372, 35639, 35707, 36572, 36611, 36675, 36685 


35663 (CICS—CE02995, pp. 55-60) Fiber optics applied to 
engine combustion research. Wallace, J.S. (Toronto Univ., 
Toronto, ON (Canada)). Combustion Inst. (Canada). Canadian Sec- 
tion. [1990]. (CONF-8905326-: 1989 Combustion Institute 
Canadian Section spring technical meeting, Toronto (Canada), 31 
May - 2 jun 1989; CE-02995). In The Combustion Institute, Cana- 
dian Section, 1989 Spring technical meeting. Available from 
Combustion Institute, Canadian Section, Dept. of Mechanical Engi- 
neering, Royal Military College, Kingston, ON, CAN K7K 5LO. 
Prices: PRICES UPON REQUEST. 

Optical measurement techniques are non-intrusive and have 
been used to obtain a wide range of information about combustion 
in engines, but the challenge of obtaining data in engines having 
combustion chamber configurations as close as possible to those 
of production engines still remains. The small size of optical fibers 
may make possible the installation of optical measuring devices in 
such a way as to minimize the changes in the combustion chamber; 
in addition, their flexibility allows the remote mounting of delicate 
optical components where they will can isolated from the heat and 
vibration of the engine. The fundamentals of fiber optics are re- 
viewed. Applications of fiber optics to combustion analysis and 
control in spark ignition engines and diesel engines are described, 
providing data on ignition, flame propagation, and fluctuations 
through the measurement of thermal radiation. 13 refs., 5 figs. 


35664 (CONF-891261—14) Atmospheric water vapour mea- 
surements from the ENEA (italian Commission for Alternative 
Energy Sources) ground based carbon dioxide Lidar station. 
Barbini, R.; Colao, F.; Palucci, A. ENEA, Frascati (Italy). Centro 
Ricerche Energia. 1989. 3p. From International conference on 
lasers '89; New Orleans, LA (USA); 3-8 Dec 1989. Order Number 
DE90764283. Available from NTIS (US Sales Only), PC A02/MF 
A011. 
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Paper presented at the international conference on Lasers '89 
(New Orleans, 3-8 Dec 1989). 

Short communication. WATER VAPOF/optical radar; CONCEN- 
TRATION RATIO; EARTH ATMOSPHERE; CARBON DIOXIDE 
LASERS; CALIBRATION; DIGITAL SYSTEMS; SIGNAL-TO-NOISE 
RATIO; EXPERIMENTAL DATA 


35665 (DOE/ER/13152-T3) A double wavelength interter- 
ometer for the study of heat and mass transfer in double 
dittusive systems. Lu, Weimin; Worek, W.M. Illinois Univ., 
Chicago, IL (USA). Dept. of Mechanical Engineering. [1990]. 84p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
84ER13152. Order Number DE90011431. Available from NTIS, PC 
AO5/MF A01 - OSTI; GPO Dep. 

An experimental test systems capable of measuring the variation 
of the refractive index of a salt water solution with spatially varying 
temperature and concentration were performed using two- 
wavelength Mach-Zehnder interferometer. An experimental data 
reduction method and computing program were developed to take 
the data generated in the tests and to determine the variation of 
the refractive index with temperature and concentration at two dif- 
ferent wavelengths. The experimental data obtained from the test 
system was reduced and curve fitted by a nonlinear regression al- 
gorithm numerical method to determine the functional dependence 
of the refractive index on temperature and concentration. A numeri- 
cal study was conducted using these results in a system to 
determine the fringe shift due to temperature and concentration at 
two wavelengths. Two wavelength interferograms were generated, 
and using this information the temperature and concentration distri- 
bution from two wavelength interferograms were inferred. A double 
diffusion experimental test system also was designed to reproduce 
the case simulated. 23 refs., 23 figs., 2 tabs. 


35666 (SAND-89-3030C) A fiber optic barrier integrity 
monitor. Skogmo, D.; Black, B. Sandia National Labs., Albu- 
querque, NM (USA). [1989]. 7p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract AC04-76DP00789. (CONF-9007106-1: 
Institute of nuclear materials management conference; Carnahan 
conference on security technology, Los Angeles, CA (USA); Lex- 
ington, KY (USA), 15-18 Jul 1990; 10 oct 1990; CONF-901092-1). 
Order Number DE90011901. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

The integrity of a barrier such as a fence, vault wall, building wall 
or secure container may be monitored by threading optical fibers 
into the barrier. Light signals are sent in the fibers and are moni- 
tored at the other ends. Loss of the light signal indicates that the 
barrier has been breached. Two indicates that the barrier has been 
breached. Two design approaches to this problem are discussed. 6 
figs. 


35667 (UCRL-101665) Low-cost, high-resolution  tele- 
scopes for imaging low-earth orbit satellites. Massie, N.A.B. 
(Lawrence Livermore National Lab., CA (USA)); Oster, Y.; Poe, G.; 
Seppala, L.; Shao, M. Lawrence Livermore National Lab., CA 
(USA). Jan 1989. 18p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-900285-5: SPIE 
astronomical telescopes and instrumentation for the 21st century 
symposium, Tucson, AZ (USA), 11-17 Feb 1990). Order Number 
DE90012081. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Telescopes designed for non-conventional imaging of near-earth 
satellites must follow a unique set of design rules. Cost must be 
reduced substantially and the design must accommodate a tech- 
nique to circumvent the atmospheric distortions of the image. 
Apertures to 12 meters and beyond are required along with alt-alt 
mounts providing high tracking rates. A novel design for such a 
telescope has been generated which is optimized for speckle imag- 
ing. Its mount closely resembles a radar mount and it does not 
employ the conventional dome. Costs for this design are projected 
to be considerably reduced compared to conventional designs. Re- 
sults of a detailed design study will be presented. Applications to 
astronomy will be discussed. 


35668 (UCRL-102524) A real time collimation sensor using 
a shear plate and a spatial light modulator. Salmon, J.T.; Toep- 
pen, J.S. Lawrence Livermore National Lab., CA (USA). [1990]. 7p. 





Sponsored by U.S. DOE Nuclear Energy. DOE Contract W-7405- 
ENG-48. (CONF-900530—9: Conference on lasers and 
electro-optics, Anaheim, CA (USA), 21-25 May 1990). Order Num- 
ber DE90011362. Available from NTIS, PC AO2/MF A01 - OSTI; 
GPO Dep. 

We have developed a sensor that optically processes interfero- 
grams from a shear plate to yield the radius of curvature or sag in 
the wavefront at video frame rates. Higher rates are achievable with 
a faster spatial light modulator and faster detectors. 2 refs., 2 figs. 


35669 (UCRL-JC—10397) The design and construction of 
an automated multi-object spectroscopy system (AMOS). 
Brodie, J.P. (California Univ., Santa Cruz, CA (USA). Lick Obser- 
vatory); Donnelly, R.H.; Bixler, J.V.; Hailey, C.J.; Seppala, L.G.; 
Craig, W.W. Lawrence Livermore National Lab., CA (USA). 15 Mar 
1990. 7p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. (CONF-900285-4: SPIE astronomical 
telescopes and instrumentation for the 21st century symposium, 
Tucson, AZ (USA), 11-17 Feb 1990). Order Number DE90011497. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

An automated multi-object spectroscopy system (AMOS) is being 
developed for use on the 3-meter telescope at Lick Observatory. 
The overall design is compatible with the eventual goal of acquiring 
up to one hundred spectra simultaneously in a one degree field of 
view. The speed and accuracy of AMOS preserve the real time 
decision making and field changing flexibility associated with tradi- 
tional single-source observing techniques. AMOS will operate at the 
3-meter prime focus and will feed a floor-mounted spectrography. 
We describe some engineering design details and the results of 
laboratory and 1-meter telescope testing of AMOS. 10 refs., 4 figs. 


35670 Spectral shaping in chirped-pulse amplification. 
Perry, M.D. (Lawrence Livermore National Laboratory, P.O. Box 
808, L-473, Livermore, California 94550 (USA)); Patterson, F.G.; 
Weston, J.; Pax, P. Optics Letters (USA), 15(7): 381-383 (1 Apr 
1990). DOE Contract W-7405-ENG-48. 

The role of spectral shaping in the production of subpicosecond, 
high-contrast pulses using chirped-pulse amplification in Nd:glass 
lasers is described. Spectral shaping has been used to produce 
3.2-TW pulses at 750 fsec with an energy contrast of better than 
10°:1. In the absence of shaping, compression of the 1053-nm 
pulses yielded only 1.5 psec and a contrast ratio of approximately 
10:1. 


35671 High sensitivity photoacoustic spectrometer for vari- 
able temperature solution studies. Beitz, J.V. (Argonne National 
Laboratory, Argonne, Illinois 60439 (USA)); Doxtader, M.M.; Ma- 
roni, V.A.; Okajima, S.; Reed, D.T. Review of Scientific Instruments 
(USA), 61(5): 1395-1403 (May 1990). DOE Contract W-31109- 
ENG-38. 

A single beam, dual cell, photoacoustic spectrometer has been 
developed for use with solutions from ambient temperature to the 
boiling point of the liquid. The optical absorbance sensitivity of the 
apparatus is 3x10-” absorbance units per cm (base 10 logarithm, 
1000 pulse average, 13 mJ/pulse) for solutes in aqueous solution 
at 90 °C, using an excimer-pumped dye laser as the light source. 
The cell assembly is designed to thermally isolate the acoustic de- 
tector and prevent evaporative loss of the solvent. High accuracy 
subtraction of solvent optical absorption is achieved using preampli- 
fiers with continuously variable gain, matched electrical bandpass 
fiters, and a high common mode rejection ratio differential 
amplifier. Design constraints resulting from factors such as the tem- 
perature dependence of solute photoacoustic signal amplitude are 
discussed and results of experimental tests probing some limits of 
the identified constraints are presented. A data analysis method is 
described which substantially reduces the effect of transient acous- 
tic interference from suspended particles in sample solutions. 


35672 Wavelength selection for fiber optic Raman spec- 
troscopy. Part 1. Angel, S.M. (Lawrence Livermore National 
Laboratory, Environmental Sciences Division, Livermore, California 
94550 (USA)); Myrick, M.L. Applied Optics (USA), 29(9): 1350- 
1352 (20 Mar 1990). DOE Contract W-7405-ENG-48. 

Blue wavelength excitation is usually preferred for analytical ap- 
plications of Raman spectroscopy because of the £~* dependency 
of the Raman signal intensity on excitation wavelength. However, 


44 INSTRUMENTATION 
4408 Miscellaneous instrumentation 


for remote Raman measurements using long optical fibers, the 
transmission spectrum of the fiber should be considered in deter- 
mining the optimal excifation wavelength. In this note, a quick, 
approximate approach is developed to determine the optimal exci- 
tation wavelength for Raman spectroscopy over optical fibers. 


35673 Comparison of some fiber optic configurations for 
measurement of luminescence and Raman scattering. Myrick, 
M.L. (Lawrence Livermore National Laboratory, Environmental Sci- 
ences Division, P.O. Box 808, Livermore, California $4550 (USA)); 
Angel, S.M.; Desiderio, R. Applied Optics (USA), 29(9): 1333- 
1344 (20 Mar 1990). DOE Contract W-7405-ENG-48. 

Measurements are made for a number of dual fiber optic config- 
urations to determine their relative sensitivity using bare fibers and 
graded-refractive-index lenses. An analysis of the background fiber 
emission for a typical silica-on-silica fiber Diaguide, 200-m core is 
presented, and the origin (core or cladding) for several prominent 
Raman peaks is determined. Also, a forward-scattering fiber geom- 
etry is introduced, and the dependence of sensitivity on the type of 
optical termination and fiber separation is determined. 


35674 Photon scanning tunneling microscope study of opti- 
cal waveguides. Tsai, D.P. (Department of Physics, University of 
Cincinnati, Cincinnati, Ohio 45221 (USA)); Jackson, H.E.; Reddick, 
R.C.; Sharp, S.H.; Warmack, R.J. Applied Physics Letters (USA), 
56(16): 1515-1517 (16 Apr 1990). DOE Contract ACO05- 
840R21400. 

A novel technique, photon scanning microscopy, is shown to 
probe directly the evanescent field outside a planar and a channel 
waveguide. The decay lengths for these evanescent fields were 
measured and correspond well to the decay lengths of the evanes- 
cent fields calculated for each structure. Two-dimensional scanning 
at constant intensity or constant height reveals lateral variations in 
these fields due to topographic changes, index of refraction inho- 
mogeneities, or modal variations within the waveguide. 


35675 Integrated waveguide/photodiodes using vertical 
impedance matching. Deri, R.J. (Bellcore, 331 Newman Springs 
Road, Red Bank, New Jersey 07701-7040 (USA)); Yasuoka, N.; 
Makiuchi, M.; Wada, O.; Kuramata, A.; Hamaguchi, H.; Hawkins, 
R.J. Applied Physics Letters (USA), 56(18): 1737-1739 (30 Apr 
1990). DOE Contract W-7405-ENG-48. 

A novel “vertical impedance matching” approach is demonstrated 
to improve absorption in evanescently coupled, integrated wave- 
guide/photodiodes by 500% over conventional structures. Our 
devices exhibit both high absorption at short length (90% at 190 
pm) and efficient fiber butt coupling (42%) at 1.3-1.55 um wave- 
lengths. Unusual transient phenomena are observed in such 
impedance-matched devices and discussed theoretically. 


4407 Geophysical and Meteorological Instrumenta- 
tion 


Refer also to citation(s) 34154, 35816 
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Refer also to citation(s) 34097, 34183, 34697, 34892, 34906, 
34965, 34980, 35083, 35169, 35177, 35359, 35434, 35817, 36208, 
36233, 36241 


35676 (AD-A-218417/4/XAB) Time-resolved surface struc- 
tural study by picosecond reflection high-energy electron 
diffraction. Final report, 1 August 1987-31 January 1989. El- 
sayed, H.E. Rochester Univ., NY (USA). Lab. for Laser Energetics. 
21 Mar 1989. 56p. Available from NTIS, PC A04/MF A01. 

The objective of this program was to develop an instrument for 
characterization of nanosecond and picosecond time evolution of 
surface properties. This instrument was developed based on the 
technique of picosecond time-resolved reflection high-energy elec- 
tron diffraction (RHEED). The basic idea of this technique is the 
utilization of 150 ps laser pulses to generate electron pulses by the 
photoelectric effect. The photogenerated electrons are accelerated, 
focused, and collimated using electron optics. Only a very small 
fraction of the laser pulse energy is needed to generate the fast 
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(10-30 kV) well-collimated electron pulses; thus, most of the laser 
energy is available for sample irradiation. 


35677 (DOE/RA/50219-T16) Tether electrical characteris- 
tics design report. Lucas, J.H. Southwest Research Inst., San 
Antonio, TX (USA). 24 Mar 1989. 11p. Sponsored by U.S. DOE 
Conservation & Renewable Energy. DOE Contract AC02- 
80RA50219. Order Number DE90012577. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The design of a tether system for use in electric and magnetic 
fields requires an analysis of the equivalent electrical circuit of the 
baboon and tether. The response of this equivalent circuit to an 
electric or magnetic field is dependent on the connection of the 
tether system to the baboon. The tether will be designed so that 
the currents induced in the tethered baboon are approximately the 
same as those induce in an untethered baboon. 6 figs., 3 tabs. 


35678 (LBL-28904) A tunable x-ray microprobe using syn- 
chrotron radiation. Wu, Y. (Lawrence Berkeley Lab., CA (USA)); 
Thompson, A.C.; Underwood, J.H.; Giauque, R.D.; Chapman, K.; 
Rivers, M.L.; Jones, K.W. Lawrence Berkeley Lab., CA (USA). Aug 
1989. 16p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00098. (CONF-890802-28: 1989 synchrotron 
radiation instrumentation (SRI) national conference, Berkeley, CA 
(USA), 6-10 Aug 1989). Order Number DE90011219. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

We describe an x-ray microprobe using multilayer mirrors. Previ- 
ously, we had demonstrated a Kirkpatrick-Baez type focusing 
system working at both 8 and 10 keV and successfully applied it to 
a variety of applications, including the determination of elemental 
contents in fluid inclusions. In this paper, we show that the usable 
excitation energy for this microprobe is not restricted to between 8 
and 10 keV, and furthermore, it can be simply tuned in operation. 
A 10-keV x-ray fluorescence microprobe can be used to measure 
the concentration of the elements form potassium (Z = 19) to zinc 
(Z = 30) using K x-ray lines, and from cadmium (Z = 48) to erbium 
(Z = 68) using L x-ray lines. There are a number of geologically 
important elements in the gap between gallium (Z = 31) and sil- 
ver(Z = 47) and also with Z > 68. In order to cover this range, a 
higher excitation energy is required. On the other hand, for sam- 
ples that contain major elements with absorption edges lower than 
the excitation energy, it would be hard to detect other mirror ele- 
ments because of the strong signal from the major elements and 
the background they produce. In this case, a tunable x-ray source 
can be used to avoid the excitation of the major elements. We 
demonstrate that, with the existing setup, it is possible to tune the 
excitation energy from 6 keV to 14 keV, in this range, the intensity 
does not decrease by more than one order of magnitude. As an 
illustration, a geological sample was examined by using two differ- 
ent excitation energy range as well as the possibility of improving 
the intensity. 11 refs., 5 figs. 


35679 (N-90-17894) Proceedings of the Second Noncon- 
tact Temperature Measurement Workshop. Hale, R.R. 
Jet Propulsion _Lab., Pasadena, CA (USA). Jun 
1989. 359p. (NASA-CR-181289;NAS—1 .26:181289;JPL-PUBL—89- 
16;MCPF-695-009;CONF-890168—: 2. NASA_ workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 17- 
19 Jan 1989). Available from NTIS, PC A16/MF AO3. 

The state of the art in noncontact temperature measurement 
(NCTM) technology was reviewed and the NCTM requirements of 
microgravity materials processing community identified. The work- 
shop included technical presentations and discussions which 
ranged from research on advanced concepts for temperature mea- 
surement to laboratory research and development regarding 
measurement principles and state-of-the-art engineering practices 
for NCTM methodology in commercial and industrial applications. 
Technical presentations were made concerning: NCTM needs as 
perceived by several NASA centers, recent ground-based NCT, 
research and development of industry, NASA, academia, and se- 
lected national laboratories, work-in-progress communication, and 
technical issues of the implementation of temperature measure- 
ment in the space environment to facilitate future U.S. materials 
science investigations. 
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35680 (N-90-17894, pp. 42-49) Optical Johnson noise ther- 
mometry. Shepard, R.L.; Blalock, T.V.; Maxey, L.C.; Roberts, M.J.; 
Simpson, M.L. Jet Propulsion Lab., Pasadena, CA (USA). 
Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL-PUBL-89- 
16:MCPF—695-009:CONF-890168—: 2. NASA workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF A03. 

A concept is being explored that an optical analog of the 
electrical Johnson noise may be used to measure temperature in- 
dependently of emissivity. The concept is that a laser beam may 
be modulated on reflection from a hot surface by interaction of the 
laser photons with the thermally agitated conduction electrons or 
the lattice phonons, thereby adding noise to the reflected laser 
beam. If the reflectance noise can be detected and quantified in a 
background of other noise in the optical and signal processing 
systems, the reflectance noise may provide a noncontact measure- 
ment of the absolute surface temperature and may be independent 
of the surface’s emissivity. 


35681 (N—90-17894, pp. 60-69) Solid state lasers for 
use in non-contact temperature measurements. Buoncris- 
tiani, A.M. Jet Propulsion Lab., Pasadena, CA (USA). 
Jun 1989. (NASA-CR-181289;NAS~1.26:181289;JPL-PUBL-89- 
16;MCPF—695-009;CONF-890168-: 2. NASA _ workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AOS. 

New coherent sources are incorporated into the non-contact 
measurement of temperature. The primary focus is the develop- 
ment and characterization of new optical materials for use in active 
remote sensors of the atmosphere. in the course of this effort sev- 
eral new materials and new concepts were studied which can be 
used for other sensor applications. The general approach to the 
problem of new non-contact temperature measurements has had 
two components. The first component centers on passive sensors 
using optical fibers; an optical fiber temperature sensor for the drop 
tube was designed and tested at the Marshall Space Flight Center. 
Work on this problem has given insight into the use of optical 
fibers, especially new IR fibers, in thermal metrology. The second 
component of the effort is to utilize the experience gained in the 
study of passive sensors to examine new active sensor concepts. 
By active sensor are defined as a sensing device or mechanism 
which is interrogated in some way be radiation, usually from a 
laser. The status of solid state lasers as sources for active non- 
contact temperature sensors are summarized. Some _ specific 
electro-optic techniques are described which are applicable to the 
sensor problems at hand. Work on some of these ideas is in 
progress while other concepts are still being worked out. 


35682 (N—90-17894, pp. 71-79) Radiation thermometry at 
NIST: An update of services and research activities. 
Hillard, G.B. Jet Propulsion Lab., Pasadena, CA (USA). 
Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL-PUBL-89- 
16;MCPF—695-009;CONF-890168—: 2. NASA _ workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AO3. 

An overview of activities at the National Institute of Standards 
and Terminology (NIST) in radiation thermometry and related tem- 
perature scale research is presented. An expansion of calibration 
services for pyrometers will be described as well as efforts to 
develop calibration services for blackbody simulators. Research rel- 
evant to the realization of the new international temperature scale 
(ITS 90) will be discussed. 


35683 (N-90-17894, pp. 80-89) Infrared thermal imaging 
figures of merit. Kaplan, H. Jet Propulsion Lab., Pasadena, CA 
(USA). Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL- 
PUBL-89-16;MCPF—-695-009;CONF-890168-: 2. NASA workshop 
on non-contact temperature measurement, Pasadena, CA (USA), 





17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AO3. 

Commercially available types of infrared thermal imaging instru- 
ments, both viewers (qualitative) and imagers (quantitative) are 
discussed. The various scanning methods by which thermal images 
(thermograms) are generated will be reviewed. The performance 
parameters (figures of merit) that define the quality of performance 
of infrared radiation thermometers will be introduced. A discussion 
of how these parameters are extended and adapted to define the 
performance of thermal imaging instruments will be provided. Fi- 
nally, the significance of each of the key performance parameters 
of thermal imaging instruments will be reviewed and procedures 
currently used for testing to verify performance will be outlined. 


35684 (N-90-17894, pp. 90-97) A multicolor imaging py- 
rometer. Frish, M.B.; Frank, J.H. Jet Propulsion Lab., Pasadena, 
CA (USA). Jun 1989. (NASA-CR-181289;NAS—1 .26:181289;JPL- 
PUBL-89-16; MCPF-695-009;CONF-890168-: 2. NASA workshop 
on non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AO3. 


A multicolor imaging pyrometer was designed for accurately and © 


precisely measuring the temperature distribution histories of small 
moving samples. The device projects six different color images of 
the sample onto a single charge coupled device array that provides 
an RS-170 video signal to a computerized frame grabber. The 
computer automatically selects which one of the six images pro- 
vides useful data, and converts that information to a temperature 
map. By measuring the temperature of molten aluminum heated in 
a kiln, a breadboard version of the device was shown to provide 
high accuracy in difficult measurement situations. It is expected 
that this pyrometer will ultimately find application in measuring the 
temperature of materials undergoing radiant heating in a micro- 
gravity acoustic levitation furnace. 


35685 (N-—90-17894, pp. 110-140) Spectral emissivities and 
optical constants of electromagnetically levitated liquid metals 
as functions of temperature and wavelength. Krishnan, S. 
(Rice Univ., Houston, TX (USA)); Hauge, R.H.; Mar- 
grave, J.L. Jet Propulsion Lab., Pasadena, CA (USA). 
Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL-PUBL-—89- 
16;MCPF-695-009;CONF-890168-: 2. NASA workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AO3. 

The development of a noncontact temperature measurement de- 
vice utilizing rotating analyzer ellipsometry is described. The 
technique circumvents the necessity of spectral emissivity estima- 
tion by direct measurement concomittant with radiance brightness. 
Using this approach, the optical properties of electromagnetically 
levitated liquid metals Cu, Ag, Au, Ni, Pd, Pt, and Zr were mea- 
sured in situ at four wavelengths and up to 600 K superheat in the 
liquid. The data suggest an increase in the emissivity of the liquid 
compared with the incandescent solid. The data also show moder- 
ate temperature dependence of the spectral emissivity. A few 
measurements of the optical properties of undercooled liquid met- 
als were also conducted. The data for both solids and liquids show 
excellent agreement with available values in the literature for the 
spectral emissivities as well as the optical constants. 


35686 (N-90-17894, pp. 141-149) A potential nuclear mag- 
netic resonance imaging approach for noncontact temperature 
measurement. Manatt, S.L. Jet Propulsion Lab., Pasadena, CA 
(USA). Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL- 
PUBL-89-16;MCPF-695-009;CONF-890168—: 2. NASA workshop 
on non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AO3. 

It is proposed that in a nuclear magnetic resonance (NMR) imag- 
ing experiment that it should be possible to measure temperature 
through an extended volume. The basis for such a measurement 
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would depend upon sensing a temperature dependent on NMR pa- 
rameter in an inert, volatile molecule (or fluid) filling the volume of 
interest. Exploratory work suggest that one suitable candidate for 
such a purpose might be CH3Cl. Possible parameters, other inert 
gases and feasible measurement schemes that might provide such 
temperature measurement are discussed. 


35687 (N-90-17894, pp. 158-167) Use of anomolous ther- 
mal imaging effects for multi-mode systems control during 
crystal growth. Wargo, M.J. Jet Propulsion Lab., Pasadena, CA 
(USA). Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL- 


PUBL-89-16;MCPF-695-009;CONF-890168—: 2. NASA workshop 
on non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
Available from NTIS, PC 


perature Measurement Workshop. 
A16/MF AOS. 

Real time image processing techniques, combined with multi- 
tasking computational capabilities are used to establish thermal 
imaging as a multimode sensor for systems control during crystal 
growth. Whereas certain regions of the high temperature scene are 
presently unusable for quantitative determination of temperature, 
the anomalous information thus obtained is found to serve as a po- 
tentially low noise source of other important systems control output. 
Using this approach, the light emission/reflection characteristics of 
the crystal, meniscus and melt system are used to infer the crystal 
diameter and a linear regression algorithm is employed to deter- 
mine the local diameter trend. This data is utilized as input for 
closed loop control of crystal shape. No performance penalty in 
thermal imaging speed is paid for this added functionality. Approach 
to secondary (diameter) sensor design and systems control struc- 
ture is discussed. Preliminary experimental results are presented 


35688 (N-90-17894, pp. 171-182) Comments on container- 
less bulk crystal growth and epitaxy in space and on their 
implications regarding non-contact tem measure- 
ments. Bachmann, K.J. Jet Propulsion Lab., Pasadena, CA (USA). 
Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL-PUBL-89- 
16;MCPF—695-009;CONF-890168-: 2. NASA workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AOS. 

Containerless methods are sought for bulk crystal growth and 
epitaxy which thus far are a less visible component of materials 
science in space efforts. In the opinion of the author, this is an 
anomaly which ought to be corrected, because container interac- 
tions are a major problem in earth bound materials processing, 
including crystal growth, and can be avoided or at least signifi- 
cantly reduced in space. The space environment is unique in 
solving some of these problems, e.g., memory effects in the inte- 
gration of different classes of materials in high resolution multilayer 
heterostructures by molecular beam epitaxy or organometallic 
molecular beam epitaxy. Spectroscopic method of noncontact tem- 
perature measurements exist that could be developed in this 
context. The error in the absolute temperature measurement 
achieved by these techniques decreases with decreasing substrate 
temperature and supplements pyrometric measurements that are 
better suited for high temperature measurements. 


35689 (N-90-17894, pp. 150-157) IR optical fiber-based 
noncontact pyrometer for drop tube instrumentation. May, 
R.G. (Virginia Polytechnic Inst. and State Univ., Blacksburg (USA)); 
Moneyhun, S.; Saleh, W.; Sudeora, S.; Claus, R.O.; Buoncris- 
tiani, A.M. Jet Propulsion Lab., Pasadena, CA (USA). 
Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL-PUBL-89- 
16;MCPF—695-009;CONF-890168—: 2. NASA workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF A03. 

The design of a two color pyrometer with infrared optical fiber 
bundles for collection of the infrared radiation is described. The py- 
rometer design is engineered to facilitate its use for measurement 
of the temperature of small, falling samples in a microgravity mate- 
rials processing experiment using a 100 meter long drop tube. 
Because the samples are small and move rapidly through the field 
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of view of the pyrometer, the optical power budget of the detection 
system is severly limited. Strategies for overcoming this limitation 
are discussed. 


35690 (N-90-17894, pp. 210-216) Temperature contro! and 
calibration issues in the growth, processing and characteriza- 
tion of electronic materials. Wilson, B.A. Jet Propulsion Lab., 
Pasadena, CA (USA). Jun 1989. (NASA-CR-181289;NAS— 
1.26:181289;JPL-PUBL-89-16;MCPF—695-009;CONF-890168-: 2. 
NASA workshop on non-contact temperature measurement, 
Pasadena, CA (USA), 17-19 Jan 1989). In Proceedings of the Sec- 
ond Noncontact Temperature Measurement Workshop. Available 
from NTIS, PC A16/MF AO3. 

The temperature contro! and calibration issues encountered in 
the growth, processing, and characterization of electronic materials 
are summarized. The primary problem area is identified as temper- 
ature control during epitaxial materials growth. While qualitative 
thermal measurements are feasible and reproducibility is often 
achievable within a given system, absolute calibration is essentially 
impossible in many cases, precluding the possibility of portability 
from one system to another. The procedures utilized for thermal 
measurements during epitaxial growth are described, and their limi- 
tations discussed. 


35691 (N-90-17894, pp. 271-283) A space qualified thermal 
imaging system using a Pt Si detector array. As- 
theimer, R.W. Jet Propulsion Lab., Pasadena, CA (USA). 
Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL-PUBL-89- 
16;MCPF-695-009;CONF-8901 68—: 2. NASA _ workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AO3. 

EDO Corporation, Barnes Engineering Division designed and 
constructed a high resolution thermal imaging system on contract 
to Lockheed for use in the SDI Star Lab. This employs a Pt Si 
CCD array which is sensitive in the spectral range of 3 to 5 
microns. Star Lab will be flown in the Shuttle bay and consists ba- 
sically of a large, reflecting, tracking telescope with associated 
sensors and electronics. The thermal imaging system is designed 
to operate in the focal plane of this telescope. The configuration of 
the system is illustrated. The telescope provides a collimated beam 
output which is focussed onto the detector array by a silicon objec- 
tive lens. The detector array subtends a field of view of 1.6 
degrees x 1.22 degrees. A beam switching mirror permits bypass- 
ing the large telescope to give a field of 4 degrees x 3 degrees. 
Two 8 position filter wheels are provided, and background radiation 
is minimized by Narcissus mirrors. The detector is cooled with a 
Joule-Thompson cryostat fed from a high pressure supply tank. 
This was selected instead of a more convenient closed-cycle sys- 
tem because of concern with vibration. The latter may couple into 
the extremely critical Stariab tracking telescope. The electronics 
produce a digitized video signal for recording. Offset and respon- 
sivity correction factors are stored for all pixels and these 
corrections are made to the digitized output in real time. 


35692 (N-90-17894, pp. 297-298) NCTM workshop splinter 
session, IR thermal measurement instruments. Kaplan, 
H. Jet Propulsion Lab., Pasadena, CA (USA). 
Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL-PUBL-89- 
16;MCPF-695-009;CONF-8901 68—: 2. NASA _ workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AO3. 

Abstract Only. 

The splinter session dealing with commercial industrial thermal 
measurement state-of-the-hardware had a total attendance of 15. 
Two papers were presented in the splinter session as follows: (1) 
Development of an Infrared Imaging System for the Surface Ten- 
sion Driven Convection Experiment, Alexander D. Pline, NASA 
LeRC; (2) A Space-qualified PtSi Thermal imaging System, Robert 
W. Astheimer, Barnes Engineering Div., EDO Corp. In addition a 
brief description of SPRITE detector technology was presented by 
Richard F. Leftwich of Magnovox. As anticipated, the discussions 
were concerned mainly with thermal imaging figures of merit rather 
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than those for point measurement instruments. The need for uni- 
form guidelines whereby infrared thermal imaging instruments 
could be specified and evaluated was identified as most important, 
particularly where temperature measurements are required. 
Presently there are differences in the way different manufacturers 
present significant performance parameters in their instrument data 
sheets. Furthermore, the prospective user has difficulty relating 
these parameters to actual measurement needs, and procedures 
by which performance can be verified are poorly defined. The cur- 
rent availability of powerful thermal imaging diagnostic software 
was discussed. 


35693 (N—90-17894, pp. 299-302) Dynamic response for 
thermal control and measurement and fast radiation thermom- 
etry. Shepard, R.L. (National Bureau of Standards, Gaithersburg, 
MD (USA)); Cezairliyan, A. Jet Propulsion Lab., Pasadena, CA 
(USA). Jun 1989. (NASA-CR-181289;NAS—1.26:181289;JPL- 
PUBL-89-16;MCPF—695-009;CONF-890168—: 2. NASA workshop 
on non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AO3. 

A preliminary evaluation was made by ORNL of a two-color ratio 
pyrometer (TCRP) for temperature control in the Modular Electro- 
magnetic Levitation (MEL) experiment. A discussion was presented 
by Eric Spjut at the 1987 NASA Non-Contact Temperature Mea- 
surement Workshop (NASA Conf. Publ. 2503, pp. 182-213) in 
which he described the non-linear characteristics of the time re- 
sponse of TCPs. Researchers replicated his model and results and 
note that the non-linear response behavior is minimized for small 
temperature steps at high temperatures. They then used the pre- 
dicted response in a model for a proportional or integral feedback 
controller and predicted the control characteristics for heating and 
cooling a 5-mm diameter sphere of niobium at high (1500 to 2750 
K) temperatures. The analysis shows that for a slow (25-ms) time 
response for a commercial RCRP, overshoots of several hundred 
kelvins will result from a 100-K decrease in the setpoint, and 
temperature tracking errors of 14 to 45 K will occur for control tem- 
perature ramps of 1000K/s. For a fast (greater than 0.1 ms) time 
response, the overshoot and ramp response errors are largely 
eliminated. 


35694 (N-90-17894, pp. 303-316) Materials thermal and 
thermoradiative properties/characterization technology. Dewitt, 
D.P.; Ho, C.Y. Jet Propulsion Lab., Pasadena, CA (USA). 
Jun 1989. (NASA-CR-—181289;NAS—1.26:181289;JPL-PUBL-89- 
16;MCPF—695-009;CONF-890168—: 2. NASA workshop on 
non-contact temperature measurement, Pasadena, CA (USA), 
17-19 Jan 1989). In Proceedings of the Second Noncontact Tem- 
perature Measurement Workshop. Available from NTIS, PC 
A16/MF AO3. 

Reliable properties data on well characterized materials are nec- 
essary for design of experiments and interpretation of experimental 
results. The activities of CINDAS to provide data bases and predict 
properties are discussed. An understanding of emissivity behavior 
is important in order to select appropriate methods for non-contact 
temperature determination. Related technical issues are identified 
and recommendations are offered. 


35695 (UCRL-JC—103782) Subnanosecond photoconduc- 
tive switching in GaAs. Druce, R.L.; Pocha, M.D.; Griffin, K.L. 
Lawrence Livermore National Lab., CA (USA). [1990]. 22p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900397-3: 1. Los Alamos symposium on 
ultra-wideband radar, Los Alamos, NM (USA), 5-8 Mar 1990). Or- 
der Number DE90011481. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

We are conducting research in photoconductive switching for the 
purpose of generating microwave pulses with amplitudes up to 50 
kV. This technology has direct application to impulse radar and 
HPM sources. We are exploiting the very fast recombination rates 
of Gallium Arsenide (GaAs) to explore the potential of GaAs as an 
on-off switch when operating in the linear mode (the linear mode is 
defined such that one carrier pair is generated for each photon ab- 
sorbed). In addition, we are exploring the potential of GaAs to act 
as a closing switch in “avalanche” mode at high fields. We have 
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observed switch closing times of less than 200 psec with 100 psec 
duration laser pulse and opening times of less than 400 psec with 
neutron irradiated GaAs at fields of tens of kV/cm. If the field is in- 
creased and the laser energy decreased, the laser can be used to 
trigger photoconductive switches into an “avalanche” mode of oper- 
ation in which carrier multiplication occurs. This mode of operation 
is quite promising since the switches close in less than 1 nsec 
while realizing significant energy gain (ratio of electrical energy in 
the pulse to optical trigger energy). We are currently investigating 
both large are (1 sq cm) and small area (<1 sq mm) switches illu- 
minated by GaAlAs laser diodes at 900 nm and Nd:YAG lasers at 
1.06 micrometers. Preliminary results indicate that the closing time 
of the avalanche switches depends primarily on the material prop- 
erties of the devices with closing times of 300-1300 psec at 
voltages of 6-35 kV. We will present experimental results for linear, 
lock on and avalanche mode operation of GaAs photoconductive 
switches and how these pulses may be applied to microwave gen- 
eration. 3 refs., 11 figs. 


35696 Identification of error sources in shock data. Baca, 
T.J. (Sandia National Labs., Albuquerque, NM (US)); Bell, R.G. pp. 
1-7 of 1989 proceedings of the Institute of Environmental Sciences 
35th annual technical meeting, building tomorrow's environment. 
Institute of Environmental Sciences, Mt. Prospect, IL (USA) (1989). 
DOE Contract AC04-76DP00789. (CONF-890592-: 35. annual 
technical meeting of the Institute of Environmental Sciences: build- 
ing tomorrow’s environment, Anaheim, CA (USA), 1-5 May 1989). 

Instrumentation error sources are frequently encountered during 
the measurement of mechanical shock transients. This paper in- 
vestigates the effects of two common errors: zero shifts and noise 
spikes. Non-trivial frequency domain manifestations of these errors 
are noted. Effective methods of identifying these errors are intro- 
duced and demonstrated. The significance of the problem is 
founded on the implications which these errors have on the subse- 
quent analysis of the data using shock response spectra. 


35697 Measurement of the x-ray power from transition radi- 
ators. Piestrup, M.A. (Adelphi Technology Inc., 285 Hamilton 
Avenue, Palo Alto, California 94301 (USA)); Moran, M.J. Applied 
Physics Letters (USA), 56(15): 1421-1423 (9 Apr 1990). DOE 
Contract AC03-85ER80234. 

We report the measurement of the x-ray power from four transi- 
tion radiators. The average power from a 44 yA, 104 MeV electron 
beam penetrating a stack of fifteen 1.5-um-thick aluminum foils 
was 0.7 mW at a peak photon energy of 1.56 keV with an approxi- 
mate bandwidth of 40%. The peak power from the same stack in a 
17 ns pulse was 58 W. Foil stacks constructed of Mylar, parylene, 
or boron were either distorted or destroyed by exposure to the high 
average current electron beam. 
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35698 (AD-A-217956/2/XAB) Political utility of nuclear 
weapons in nuclear war termination. Master’s thesis. Johnston, 
M.K. Naval Postgraduate School, Monterey, CA (USA). Jun 1989. 
98p. Available from NTIS, PC A05/MF A01. 

This thesis begins with a discussion of the theoretical aspects of 
nuclear war termination. Specifically, the objective of war termina- 
tion, the requirements necessary to meet that objective, and the 
unclassified guidance available on war termination. As a more 
practical matter, the Soviet view of war termination is then covered. 
This is followed by a discussion of the goals of the United States in 
the event of a nuclear war and how those goals may change de- 
pending on the scenario. Finally, the surrender of Japan at the end 
of World War Il is analyzed as a case study to determine the sig- 
nificant historical lessons which may be of value in the future. 
Particular attention is given to the political actions which were 
taken as a result of the use of nuclear weapons. 


35699 (AD-A-218372/1/XAB) Nonlinear dynamics and 
control of flexible structures. Annual report, 1987- 
August 1988. Bennett, W.H.; Kwatny, H.G.; Blakenship, G_L.; 
Akhrif, O. Systems Engineering, Inc., Greenbelt, MD (USA). 15 
Nov 1988. 159p. (SE}-88-11-15-WB). Available from NTIS, PC 
AO8/MF A01. 

The unprecedented requirements for rapid retargeting and preci- 
sion pointing for spaced-based directed energy weapon platforms 
is the prime driver behind the reported modeling and control study. 
The combination of such requirements demand a comprehensive 
dynamic model of the nonlinear multibody dynamics of typical 
space platforms for such weapon including the interaction platform 
structural flexure effecting principal weapon system effective Line- 
Of-Sight. This report describes the first year effort of a three year 
project which focuses on: (1) the development of comprehensive; 
generic nonlinear dynamical models for typical space-based plat 
forms, (2) the development of high performance, nonlinear control 
laws for rapid slewing and precesion pointing of primary weapon 
system payload apertures, and (3) the design of a series of labora- 
tory experiments to verify and test the control laws developed. The 
validation of the analytical models and the required control theory 
for the resulting class of nonlinear system is described in this. re- 
port. Simulation results are given for a simplified benchmark model 
of a space-based laser slewing control and consideration for com- 
pensation for structural flexure effecting optical LOS using optical 
steering mirrors is discussed. 


35700 (AD-A-218429/9/XAB) Principles and formulations of 
solar reflecting and low infrared emitting coatings for defence 
use. Technical report. Wake, L.V. Materials Research Labs., As- 
cot Vale (Australia). Feb 1989. 21p. (MRL-TR-89-2). Available from 
NTIS, PC A03/MF A01. 

The near-infrared (NIR) reflectance of paint schemes may be in- 
creased by replacing dark pigments which are highly absorptive in 
the visible and infrared regions, by visually similiar pigments with 
low NIR absorption. On exposure to sunlight, these low-NIR ab- 
sorbing pigments reduced heat buildup and thermal infrared (TIR) 
signature. Resins also absorb and emit radiation, frequently in the 
thermal infrared region. This report covers the formulation of 
coatings to reduce heat buildup, prolong Service life and control in- 
frared emission from Defense equipment. A number of Service 
requests are cited to illustrate solar and infrared requirements. 


35701 (AD-A-218476/0/XAB) Nonlinear dynamics and 
control of flexible structures. Annual report, September 1988- 
August 1989. Bennett, W.H.; Kwatny, H.G.; Blakenship, G.L.; 
Akhrif, O. Techno-Sciences, Inc., Greenbelt, MD (USA). 12 Dec 
1989. 128p. (TSI-89-1212-WB). Available from NTIS, PC A07/MF 
A01. 

Basic performance requirements for space-based directed en- 
ergy weapons involve unprecedented requirements for integrated 
control of rapid retargeting and precision pointing of space struc- 
tures. Multibody interactions excite nonlinear couplings which 
complicate the dynamic response. Attempts to reduce flexure re- 
sponse for such weapon platforms by passive techniques alone 
may be inadequate due to stringent pointing requirements. The 
principal objective of the research program is the validation and 
testing of high precision, nonlinear control of multibody systems 
with significant structural flexure where interactions arise due to 
rapid slewing. Dominant nonlinear couplings effecting LOS re- 
sponse have been identified based on a comprehensive model of 
the nonlinear multibody dynamics of a generic space weapon. The 
innovative approach to LOS slewing/pointing developed in this 
study is based on implementation of decoupling (by feedback con- 
trol) of the principal nonlinear dynamics and structural flexure 
response. In this study we have focused on the implementation of 
partial feedback linearization and decoupling and have identified 
practical conditions for its implementation. A principal contribution 
of the study is the reconciliation of design of discontinuous control 
via sliding mode control with partial feedback linearization for rapid 
slewing of system effective LOS. The report includes extensive 
simulation and tradeoff studies of nonlinear control implementation 
of rapid slewing and precision pointing of a generic model of a 
space-based laser beam expander. 
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35702 (LA-UR-90-1747) Artificial intelligence technologies 
applied to terrain analysis. Wright, J.C. (Army Training and Doc- 
trine Command, Fort Monroe, VA (USA)); Powell, D.R. Los Alamos 
Nationa! Lab., NM (USA). [1990]. 16p. Sponsored by U.S. 
Department of Defense. DOE Contract W-7405-ENG-36. (CONF- 
9006189-1: 2. French/US conference on analysis techniques, 
Paris (France), 4-5 Jun 1990). Order Number DE90011985. Avail- 
able from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The US Army Training and Doctrine Command is currently de- 
veloping, in cooperation with Los Alamos National Laboratory, a 
Corps level combat simulation to support military analytical studies. 
This model emphasizes high resolution modeling of the command 
and control processes, with particular attention to architectural con- 
siderations that enable extension of the model. A planned future 
extension is the inclusion of an computer based planning capability 
for command echelons that can be dynamical invoked during the 
execution of then model. Command and control is the process 
through which the activities of military forces are directed, coordi- 
nated, and controlled to achieve the stated mission. To perform 
command and control the commander must understand the mis- 
sion, perform terrain analysis, understand his own situation and 
capabilities as well as the enemy situation and his probable ac- 
tions. To support computer based planning, data structures must 
be available to support the computer's ability to “understand” the 
mission, terrain, own capabilities, and enemy situation. The 
availability of digitized terrain makes it feasible to apply artificial in- 
telligence technologies to emulate the terrain analysis process, 
producing data structures for uses in planning. The work derived 
thus for to support the understanding of terrain is the topic of this 
paper. 13 refs., 5 figs., 6 tabs. 


35703 (PB-90-189358/XAB) Assistant to the Secretary of 
Defense (Atomic Energy). Directive. Kennedy, R. Office of the 
Secretary of Defense (Administration and Management), Washing- 
ton, DC (USA). 4 Feb 1986. 6p. (DOD-D-5148.2). Available from 
NTIS, PC A02/MF A01. 

The Directive reissues DoD Directive 5148.2, August 10, 1978, 
to redefine the responsibilities and functions of the Assistant to the 
Secretary of Defense (Atomic Energy) (ATSD(AE)). The Directive, 
pursuant to the authority vested in the Secretary of Defense under 
the provisions of Title 10, United States Code, the position of 
ATSD(AE), is hereby established with responsibilities, functions 
and authorities as prescribed herein. The Chairman of the Military 
Liaison Committee to the Department of Energy will serve as the 
ATSD(AE) without additional compensation. 


35704 (PNL-SA-18027) Artificial intelligence/expert sys- 
tems within the US Army Depot System Command. 
Hollengaugh, R. (Army Depot System Command, Chambersburg, 
PA (USA)); Franklin, A.L. Pacific Northwest Lab., Richland, WA 
(USA). Mar 1990. 4p. Sponsored by U.S. DOE Nuclear Energy. 
DOE Contract ACO6-76RL01830. (CONF-9003157-2: Artificial in- 
telligence applications for military logistics, Williamsburg, VA (USA), 
27-30 Mar 1990). Order Number DE90010990. Available from 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

The Depot System Command (DESCOM) is the industrial arm of 
the US Army. It employs over 37,000 individuals (97% civilian), has 
an operating budget of over $2 billion, and holds over $33 billion of 
material in storage. As a result, DESCOM is a prime candidate for 
extensive use of traditional industrially oriented expert systems 
(ES). DESCOM supports three primary mission areas: mainte- 
nance, supply, and ammunition. In addition, DESCOM performs a 
number of other support activities. Each of these mission areas 
has unique requirements and potential for ES applications. Artificial 
intelligence (Al) was identified as a desirable technology, and a 
specific Al component of the READY 2000 program was estab- 
lished. The purpose of this Al component was to rapidly infuse Al 
technology into DESCOM's organization. The objectives of this ef- 
fort included integrating Al technology into the performance of 
current organizational responsibilities., establishing internal capabil- 
ities in this technical area, and rapidly demonstrating the 
immediate utility of the technology. This document discusses activi- 
ties undertaken to accomplish these objectives. 


35705 (PNL-SA-18028) A candidate configuration for auto- 
mated process monitoring. Hollenbaugh, R. (Army Depot System 
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Command, Chambersburg, PA (USA)); Franklin, A. Pacific North- 
west Lab., Richland, WA (USA). Mar 1990. 3p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract ACO6-76RL01830. (CONF- 
9003157-1: Artificial intelligence applications for military logistics, 
Williamsburg, VA (USA), 27-30 Mar 1990). Order Number 
DE90010991. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


The concept of total quality management (TQM) embodies a 
number of significant notions. Among these is the notion of statisti- 
cal process control (SPC). The US Army Depot System Command 
(DESCOM) has endorsed the concept of TQM and is actively pur- 
suing the implementation of SPC throughout its organization. One 
of the difficulties inherent in the applications of SPC to the wide va- 
riety of DESCOM processes is the extensive amount of training 
required to collect process, and interpret the requisite statistical 
information. To reduce this training demand and to simplify the ap- 
plication of SPC over a broad range of processes, DESCOM is 
developing a generic automated SPC collection and interpretation 
system. This system interfaces with individual stages from a large 
variety of industrial processes to provide automated data storage, 
presentation, and interpretation. The system is composed of the 
following six separate modules: process interface module; data 
storage and presentation module; pattern recognition module; pat- 
tern interpretation module; incremental learning module; and user 
interface module. 1 fig. 


35706 (SAND-89-2499) Using the DEWSBR computer 
code. Cable, G.D. Sandia National Labs., Albuquerque, NM (USA). 
Sep 1989. 95p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract AC04-76DP00789. Order Number DE90011817. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

A computer code is described which is designed to determine 
the fraction of time during which a given ground location is observ- 
able from one or more members of a satellite constellation in earth 
orbit. Ground visibility parameters are determined from the orienta- 
tion and strength of an appropriate ionized cylinder (used to 
simulate a beam experiment) at the selected location. Satellite 
orbits are computed in a simplified two-body approximation compu- 
tation. A variety of printed and graphical outputs is provided. 9 
refs., 50 figs., 2 tabs. 


35707 (SAND-89-3016C) MIDAS, the Mobile intrusion De- 
tection and Assessment System. Ariowe, H.D.; Coleman, D.E.; 
Williams, J.D. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 9p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract AC04-76DP00789. (CONF-9006191-1: 6. ADPA annual 
meeting, Williamsburg, VA (USA), 12-13 Jun 1990). Order Number 
DE90012179. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

MIDAS is a semiautomated passive detection and assessment 
security system that can be quickly deployed to provide wide-area 
coverage for a mobile military asset. Designed to be mounted on 
top of an unguyed telescoping mast, its specially packaged set of 
32 infrared sensors spin 360 degrees every two seconds. The unit 
produces a low resolution infrared image by sampling each sensor 
more than 16,000 times in a single 360-degree rotation. Drawing 
from image processing techniques, MIDAS detects vehicular and 
pedestrian intruders and produces an alarm when an intrusion is 
detected. Multiple intruders are tracked. MIDAS automatically di- 
rects either an assessment camera or a FLIR to one of the tracks. 
The alerted operator assesses the intruder and initiates a re- 
sponse. Once the operator assesses an intruder, the system 
continues to track it without generating new alarms. Because the 
system will track multiple targets and because the assessment sys- 
tem is a separate pan and tilt unit, the detection and tracking 
system cannot be blind-sided while the operator is assessing a di- 
versionary intrusion. 4 figs. 


35708 (SAND-89-3021C) A target cueing and tracking sys- 
tem (TCATS) for smart video processing. Horton, R.D. Sandia 
National Labs., Albuquerque, NM (USA). [1989]. 10p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract ACO04-76DP00789. 
(CONF-9006184—2: 1990 Government-industry technical sympo- 
sium, Williamsburg, VA (USA), 12-14 Jun 1990). Order Number 
DE90012149. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
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A ‘smart’ system that uses state-of-the-art image processing 
techniques to detect and track targets moving in video or infrared 
imagery is of great value to a variety of applications ranging from 
fixed site security installations to military reconnaissance. The gen- 
eral purpose Target Cueing and Tracking System (TCATS) was 
developed to be independent of the application and the user inter- 
face. TCATS has successfully demonstrated a high detection 
capability and the ability to ignore exterior environmental condi- 
tions, such as cloud shadows moving through the scene, snow, 
blowing dust, rain, and moderate camera motion. TCATS can han- 
die many targets and retain the identity of each object from one 
frame to the next. Special ruggedized hardware has been devel- 
oped to reduce the size, cost, and power consumption, and to 
increase the processing rate, reliability, and environmental operat- 
ing capability of the TCATS. TCATS can be incorporated into an 
existing video assessment system, without a major cost outlay for 
construction. TCATS is undetectable to an outside intruder. The na- 
ture of TCATS would make it difficult for an intruder to defeat, even 
if the intruder were aware of its existence. Field evaluations are 
underway specifically for exterior fixed site security applications. 
This paper describes the TCATS algorithms, custom developed 
hardware, and preliminary field test results. 5 refs., 7 figs. 


35709 (UCID-21899) The CALS [Computer-aided Acquisi- 
tion and Logistic Support] Test Network MIL-D-28000 Class | 
reference Illustration packet: Revision A. Lawrence Livermore 
National Lab., CA (USA). 19 Jan 1990. 80p. Sponsored by U.S. 
Department of Defense. DOE Contract W-7405-ENG-48. (CTN—90- 
008). Order Number DE90010355. Available from NTIS, PC 
AO5/MF A01 - OSTI; GPO Dep. 

This CALS Test Network MIL-D-28000 Class 1 Reference Illus- 
tration Packet contains the information needed to conduct tests of 
the Technical Publication Subset, Class 1, of the military specifica- 
tion MIL-D-28000 using IGES processors. The material is intended 
to demonstrate industry and government's use of MIL-D-28000 in 
accordance with the CALS initiative. The CALS Test Network 
(CNT) is the organization tasked with demonstrating this digital 
data interchange among industry and government and uses this 
packet during CTN testing. The packet is, furthermore, used by 
CTN members to conduct self-tests of their companies’ abilities to 
utilize CALS data. The results derived from this testing will allow 
the CTN to suggest modifications to drafting techniques, vendors’ 
IGES processors, the IGES specification, and most importantly, the 
MIL-D-28000 military specification. 
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35710 (DOE/EV/06194—3-Rev.5) DOE explosives safety 
manual: Revision 5. USDOE Assistant Secretary for Environment, 
Safety, and Health, Washington, DC (USA). Office of Quality Pro- 
grams; Lawrence Livermore National Lab., CA (USA). May 1990. 
102p. Sponsored by U.S. DOE Environment Health & Safety. DOE 
Contract W-7405-ENG-48. Order Number DE90011319. Available 
from NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

The Department of Energy (DOE) policy requires that all activi- 
ties be conducted in a manner that protects the safety of the public 
and provides a safe and healthful workplace for employees. DOE 
has also prescribed that all personnel be protected in any explo- 
sives operation undertaken. The level of safety provided shall be at 
least equivalent to that of the best industrial practice. The risk of 
death or serious injury shall be limited to the lowest practicable 
minimum. DOE and contractors shall continually review their explo- 
sives operations with the aim of achieving further refinements and 
improvements in safety practices and protective features. This 
manual describes the Department’s explosive safety requirements 
applicable to operations involving the development, testing, han- 
dling, and processing of explosives or assemblies containing 
explosives. It is intended to reflect the state-of-the-art in explosives 
safety. In addition, it is essential that applicable criteria and re- 
quirements for implementing this policy be readily available and 
known to those responsible for conducting DOE programs. This 
document shall be periodically reviewed and updated to establish 
new requirements as appropriate. Users are requested to submit 
suggestions for improving the DOE Explosives Safety Manual 
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through their appropriate Operations Office to the Office of Quality 
Programs. 2 refs., 1 fig., 12 tabs. 


35711 (LA-11817-MS) High-explosives press safety shield 
testing. Griffin, J.D. Los Alamos National Lab., NM (USA). Jun 
1990. 27p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-36. Order Number DE90011897. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The DOE Explosives Safety Manual requires shrapnel contain- 
ment testing of high explosives pressing safety shields when 
pressing operations present the hazard of metal fragmentation. Los 
Alamos National Laboratory Group M-7 tested the three types of 
press shields now in use. Operator protection was demonstrated in 
all horizontal directions. However, minor modifications are needed 
on two shield styles to contain some small pieces of ricocheted 
shrapnel in the vertical direction. 22 figs. 


35712 (LA-UR-90-1546) A graphical user-interface-driven 
waveform data acquisition and analysis system. Chamberlin, 
A.; Holder, M.D.; McAfee, J.M. Los Alamos National Lab., NM 
(USA). [1990]. 11p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-36. (CONF-9003149-S3: 3. test tech- 
nology symposium, Laurel, MD (USA), 19-21 Mar 1990). Order 
Number DE90011948. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

We have developed a computerized waveform data acquisition 
and analysis system that uses the graphic user interface of the 
Macintosh computer. The system provides the means fro acquiring 
single-shot waveforms from a variety of recorders and digital 
oscilloscopes on an IEEE-488 instrument bus. The computer inter- 
rogates each address on the bus to determine the identity and 
configuration of any combination of CAMAC crates and oscillo- 
scopes connected to the IEEE-488 bus. Graphic representations of 
each instrument and/or CAMAC module are displayed on the com- 
puter screen. A unique method is used to configure the software to 
represent graphically the signal path and content. The operator 
may draw connections through intermediate modules and enter cal- 
ibrations for signal sources to give a complete data base of 
transfer functions and signal paths. The data base is used to gen- 
erate graphs of the waveforms reduced to the desired engineering 
units. This system is designed to reduce the operator workload and 
specialized knowledge by providing guidance for the use of a par- 
ticular instrument. Once acquired, the data may be manipulated by 
means of several signal-processing functions, such as smoothing, 
filtering, fitting, and Fourier analysis. Waveforms may be combined 
into complex data sets for complete Fourier analysis. The data are 
normally stored in a compact binary format to minimize the impact 
on archival storage. However, they may be translated to more gen- 
eral ASC2 formates, if desired. Any waveform graphic may be 
transferred to word-processing and page layout software for publi- 
cation. 8 figs. 


35713 (SAND-90-0031C) Development of diode laser- 
ignited pyrotechnic and explosive components. Jungst, F.G.; 
Salas, F.J.; Watkins, R.D.; Kovacic, L. Sandia National Labs., Al- 
buquerque, NM (USA). [1990]. 20p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. (CONF- 
900792-6: 15. international pyrotechnics seminar, Boulder, CO 
(USA), 9-13 Jul 1990). Order Number DE90011238. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

Studies are described which have led to the development of pro- 
totype diode laser-ignited pyrotechnic and explosive devices. 
These are of interest because they eliminate some concerns asso- 
ciated with ignition from hot wires such as conductance after firing, 
sensitivity to electromagnetic radiation and electrostatic discharge, 
and bridgewire corrosion. The availability of high power diode 
lasers is a key feature for the success of this concept. A pyrotech- 
nic, T/KCIO,4, and the deflagration-to-detonation transition (DDT) 
explosive CP have been evaluated and found suitable for use in 
LDI components. Doping with materials such as carbon black to in- 
crease light absorption near 800 nm is a major factor in reducing 
the laser power required to ignite CP, but does not strongly affect 
the ignition of Ti/KCIO,. Other material and laser input parameters 
were also studied to determine their influence on ignition thresh- 
olds. Even though they contain different energetic materials, the 
energy-power relationship of these optical igniters was generally 
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similar in shape to those of other thermal ignition devices such as 
stable and electric igniters. Prototype, hermetically sealed, optical 
headers have been fabricated, loaded, and test fired with CP and 
TVKCIO,. Glass to metal sealing technology has been developed 
to insert sapphire windows or optical fiber segments in these fix- 
tures. Devices containing fiber segments demonstrated superior 
performance in threshold tests. 8 refs., 12 figs., 3 tabs. 


35714 (SAND-90-0641C) Diode laser ignition of explosive 
and pyrotechnic components. Jungst, R.G.; Salas, F.J. Sandia 
National Labs., Albuquerque, NM (USA). [1990]. 23p. Sponsored 
by U.S. DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-9006190-2: Optoelectronics ‘90, Albuquerque, NM (USA), 
5-7 Jun 1990). Order Number DE90012227. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

The Laser Diode Ignition (LDI) program at Sandia Laboratories 
has as its objective the development of optically ignited analogs to 
the presently used low energy, hot wire igniters, DDT detonators, 
and actuators. In our concept, optical energy would be transmitted 
from a diode laser to the explosive or pyrotechnic power via a fiber 
optic. The laser energy is coupled to the energetic powder through 
a hermetically sealed optical feedthrough in the charge cavity. Opti- 
cal ignition has many advantages, most of which are related to the 
removal of electrical leads to the powder interface. This eliminates 
concerns such as sensitivity to electrostatic discharge and electro- 
magnetic radiation, conductance after fire, and isolation resistance. 
The optical interface would also not have the corrosion tendency 
that has occasionally been a problem with bridgewires. Another 
convenient property of diode laser sources is that the current and 
voltage needed to drive them are quite similar to those now ap- 
plied to bridgewires for hot wire ignition. Therefore LDI devices 
would have an overall electrical requirement which is nearly identi- 
cal to that of the hot wire components they are replacing. 


4502 Nuclear Explosions and Explosives 
Refer also to citation(s) 34526, 34841, 34842 


35715 (AD-A-218633/6/XAB) Pre-shock soil temperature 
predictions of a simplified soll heating model. Technical re- 
port, 1-30 June 1989. Freeman, B.E.; Patnaik, P.C. S-Cubed, San 
Diego, CA (USA). 1 Mar 1990. 20p. (SSS-R-85-6988). Available 
from NTIS, PC A03/MF A011. 

A modei of energy transport and temperature evolution in the 
surface layers of soil subjected to thermal radiation prior to the 
time-of-arrival (TOA) of the blastwave from a low height-of-burst 
(HOB) nuclear explosion has been developed and evaluated. Pro- 
cesses taken into account are thermal conductivity, boiling of 
water, transpiration cooling, and attenuation of thermal radiation in 
the soil. Calculations were carried out for a range parameters. We 
present an analytic fit to the soil temperature profiles for a 1 MT 
explosion of 200 ft HOB at TOA as a function of ground range. 


35716 (CONF-900563—7) Developments in radiation ho- 
doscope technology for arms control treaty verification. 
Dickerman, C.E.; Rhodes, E.A.; Stanford, G.S.; Devolpi, A. Ar- 
gonne National Lab., IL (USA). [1990]. 19p. Sponsored by U.S. 
DOE Nuclear Energy. DOE Contract W-31109-ENG-38. From 7. 
symposium on radiation measurements and applications; Ann Ar- 
bor, Mi (USA); 21-24 May 1990. Order Number DE90011174. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

New hodoscope radiation detection technology developments 
offer a wide range of unique capabilities for arms control treaty ver- 
ification (ACTV). Originally developed for civilian nuclear power 
research by Argonne National Laboratory, this concept uses a radi- 
ation detector array to detect objects inside opaque containments. 
To avoid unnecessary intrusiveness in treaty verification, spatial 
resolution must be limited and confirmed. Material density data and 
identification by radiation means may be either required or prohib- 
ited. ACTV instruments also should be inherently resistant to false 
indications—either accidental, or from attempt at deception. Ho- 
doscope technology can meet these needs. ACTV hodoscopes do 
not require the heavy collimators of reactor hodoscopes, and 
relatively weak sources are sufficient. Gamma-ray transmission ho- 
doscopes can be used to inspect canisters, railcars, etc. or to 
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monitor objects such as rocket motors. This technique is 
deception-resistant: absorbers hidden to mask objects will be de- 
tected; and sources hidden to mask absorption will be substracted 
out as background. Nuclear warheads are detectable by strong 
gamma-ray absorption. In some cases, intrinsic gamma-ray radia- 
tion from warheads also could be used in a passive mode. Neutron 
hodoscopes can utilize neutron transmission, intrinsic neutron 
emission, or neutron reactions (either prompt or delayed) stimu- 
lated by a neutron source. Warheads can be counted by 
tomography, or by simple analysis of count rate curve patterns, de- 
pending on application. Hodoscope technology is a powerful tool 
for potential treaty verification uses; This paper considers that tech- 
nology. 21 refs., 8 figs., 1 tab. 


35717 (LA-UR-90-1585) Explosive detection system based 
on thermal neutron analysis (TNA). Gozani, T. (Science Applica- 
tions International Corp., Santa Clara, CA (USA)); Ryge, P.; Shea, 
P.; Seher, C.; Morgado, R.E. Los Alamos National Lab., NM 
(USA). [1989]. 16p. Sponsored by U.S. Department of Defense. 
DOE Contract W-7405-ENG-36. (CONF-8910128-2: Carnahan 
conference on security technology, Zurich (Switzerland), 3-5 Oct 
1989). Order Number DE90011952. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

In the last few years, great strides were made in the research, 
development and demonstration of nuclear based techniques for 
the detection of bulk explosives. These techniques are shown to 
provide the only feasible approach for meeting the operational cri- 
teria of high detection, low rate of false positives and acceptable 
high throughput of screening luggage and cargo against concealed 
explosives in air transportation. This novel explosive detection pro- 
vides a powerful tool for combating terrorism in air transportation 
and in other similar applications. The nuclear based techniques are 
characterized by probing the screened object (e.g., luggage) with 
highly penetrating radiation, i.e., neutrons or energetic gamma 
rays. High energy gamma rays produced by the probing radiation 
are characteristic to the elemental composition of the objects. The 
gamma rays are detected by an array of detectors placed near the 
object. The intensity, energy and spatial distribution of the detected 
radiation and their relationship to the primary radiation allow a 
computer to determine the presence or absence of explosives. 6 
refs., 5 figs. 
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35718 (UCID-21840) Carry Hard ICBM basing: A technical 
assessment. Harvey, J.R.; Schaffer, A.B.; Speed, R.; Todaro, A.F. 
Lawrence Livermore National Lab., CA (USA). 15 Nov 1989. 20p. 
Sponsored by U.S. Department of Defense; U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CTS—005-89). Order 
Number DE90010973. Available from NTIS, PC AO3/MF A0O1 - 
OSTI; GPO Dep. 

Carry Hard is a deceptive, multiple-aimpoint ICBM basing con- 
cept in which hardened, encapsulated missiles are shuttled among 
several thousand, low-cost, water-filled vertical shelters. Since 
most of the essential launch and operational support equipment is 
carried with the missile (not provided with each shelter), the overall 
system costs are reduced. High system hardness permits relatively 
close shelter spacing, which in turn allows Carry Hard to be de- 
ployed on a comparatively small piece of land (a few hundred 
square miles) that could be removed from public access. Controlled 
access to the deployment area helps in maintaining concealment of 
the missiles among the shelters. If concealment is successfully 
maintained, the system is believed to be survivable against piausi- 
ble Soviet threats, regardless of whether attack-warning information 
is received or acted upon. Thus, Carry Hard holds high promise as 
a feasible, affordable, and survivable means of ICBM deployment, 
and a high priority should be given to developing the concept to 
the point that an informed decision on full-scale engineering devel- 
opment can be made. 33 refs., 4 figs., 5 tabs. 
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35719 (AD-A-217991/9/XAB) Ferrite research aimed at im- 
proving induction-linac-driven FEL ormance. Final report 
on Phase 1, 15 August 1989-14 February 1990. Birx, D.; 
Mangano, J. Science Research Lab., Inc., Somerville, MA (USA). 8 
Feb 1990. 74p. (SRL-5-F-1990). Available from NTIS, PC A04/MF 
A01. 

The objective of this effort is to develop compact, lightweight, 
low cost induction linear accelerator technology for driving space 
based and ground based free electron lasers. In the Phase | effort, 
a new understanding of the role of the ferrite isolation lines used in 
induction accelerators was established and a relevant data base 
on the nonlinear properties of ferrite materials under short pulse 
excitation was obtained experimentally. This effort has resulted in 
the invention of a new architecture for linear induction accelerators. 
This new architecture leads directly to a factor of 6 increase in 
accelerator gradient, more than a factor of 10 2 decrease in accel- 
erator weight and more than a factor of 3 decrease in accelerator 
cost while simultaneously improving electron beam brightness. 
These compact, lightweight low cost accelerators can then be used 
to develop affordable free electron laser devices which have a 
broad spectrum of military applications which include strategic and 
tactical missile defense and ground based laser ASAT as well as 
commercial applications in medicine and laser metal working. 


35720 (CONF-9005194—1) A directional transmission-line 
neutron detector. Poenitz, W.P. Argonne National Lab., Idaho 
Falls, ID (USA). [1990]. 9p. Sponsored by U.S. Department of De- 
fense. DOE Contract W-31109-ENG-38. From 2. neutral particle 
beam technical symposium; San Diego, CA (USA); 20-24 May 
1990. Order Number DE90011165. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

A neutron detector is being considered for the discrimination be- 
tween light and heavy mass targets interrogated by a neutral 
particle beam in space. Recoil protons generated in multiple 
polyethylene converter planes of the detector are detected in gas 
gaps between the converters. The ionization charges are collected 
and amplified with parallel wires operated in the proportional 
counter mode. The converter between two gas gaps becomes a 
range filter by requiring a coincidence. This sets a low energy de- 
tection threshold. Furthermore, by requiring that the pulse from the 
detector cell closer to the detector front is smaller than the pulse 
from the cell further away establishes directionality based on the 
Bragg ionization curve. Aluminum foils attached on both sides of 
the polyethylene converters are used as electrodes and as 
additional range filters for low energy proton recoils. Alternating de- 
tector cells feed into the nodes of transmission lines in order to 
reduce the number of required electronics units. Two test detectors 
(TD) have been built. TD-1 was used to demonstrate the direc- 
tional response and the coincidence operation of the 
transmission-line neutron counter. It has 12 modules feeding into 
two transmission lines. The effective converter area is 306 cm* 
and the spacing between converter layers is 0.67 cm. The relative 
directional response has been measured with an AmBe source and 
the 180°/0° ratio was found to be 0.09. Coincidence operation has 
been demonstrated by observing the prompt and delayed coinci- 
dence resolution peaks. TD-11 has been built for obtaining 
quantitive performance parameters which will be used for scaling to 
a prototype detector size. The detector cells have a hexagonal 
shape with 495 cm? effective converter area and 0.51 cm spacings 
between planes. TD-11 consists of 60 detector modules which feed 
into 10 transmission lines. 4 refs., 7 figs., 1 tab. 


35721 (DOE/ER/40150-126, pp. 281-284) Free-electron 
laser results from the Advanced Test Accelerator. Orzechowski, 
T.J. (Lawrence Livermore National Lab., CA (USA)); Miller, J.L.; 
Weir, J.T.; Chong, Y.P.; Chambers, F.; Deis, G.A.; Paul, A.C.; 
Prosnitz, D.; Scharlemann, E.T.; Halbach, K. Southeastern Univer- 
sities Research Association, Newport News, VA (USA). Continuous 
Electron Beam Accelerator Facility. Jun 1989. DOE Contract W- 
7405-ENG-48. (CONF-881049-: 14. linear accelerator conference 
(LINAC-14), Newport News, VA (USA), 3-7 Oct 1988; CEBAF-89- 
001). In 1988 linear accelerator conference proceedings. Order 
Number DE90007862. Available from NTIS, PC A99/MF A01. 
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PALADIN is a 10.6-um FEL amplifier experiment operating at the 
Lawrence Livermore National Laboratory's Advanced Test Acceler- 
ator, an induction linear accelerator designed to produce a 45-MeV, 
10-kA electron beam. With a 15-m long wiggler, PALADIN demon- 
strated 27 dB of exponential gain from a 14-kW input signal. With 
a 5-MW input signal, the amplifier saturated after 10 dB of gain. 
The exponentially growing signal in the unsaturated amplifier was 
clearly seen to be gain guided by the electron beam. 7 refs., 8 figs. 


35722 (UCRL-ID-103669) ASATs vs Brilliant Pebbles. 
Speed, R.D. Lawrence Livermore National Lab., CA (USA). Mar 
1990. 35p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE90010348. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper examines the cost exchange ratio of Brilliant Pebbles 
satellites when attacked by small, ground-based, non-nuclear 
ASATs. If the satellites have no defenses, the exchange ratio is 
likely to be at least 40:1 in favor of the attacker in a general war or 
4:1 in his favor in a war of attrition. The use of maneuver, decoys, 
and space-based defensive rockets to defeat that ASAT threat 
were examined, but non of these approaches appears to be clearly 
economically advantageous. 3 figs., 4 tabs. 


35723 (UCRL-JC—103507) Requirements for the develop- 
ment of advanced nuclear weapon c . Brown, P.S. 
Lawrence Livermore National Lab., CA (USA). 15 Jan 1990. 17p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900197—1: Workshop on new nuclear 
weapon concepts and their implications for international security 
and arms control, Darmstadt (Germany, F.R.), 17-20 Jan 1990). 
Order Number DE90012465. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

In this paper, requirements for the development of advanced nu- 
clear weapon concepts are discussed. This paper addresses third 
generation nuclear weapons, and the advance workshop literature 
describes third generation nuclear weapons as including earth pen- 
etrating warheads (EPWs) and maneuvering reentry vehicles 
(MARVs), as well as nuclear directed energy weapons (NDEWs). A 
historical context for the evolution of advanced nuclear weapon 
concepts is presented, discussing the types of advanced concepts 
and how they differ from conventional nuclear weapons currently in 
the stockpile. The policy context for doing R&D on nuclear directed 
energy weapons and how this R&D relates to the Strategic De- 
fense Initiative (SDI) is discussed. Some military requirements for 
the various advanced concepts and discuss potential missions are 
provided, indicating the potential advantages and disadvantages of 
the various applications. Arms control and stability considerations 
as they relate to the development of advanced concepts and the 
implications of the rapidly changing political relationships between 
the US and the Soviets, and between their respective allies are 
also discussed. 
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35724 (AD-A-218458/8/XAB) Hepatic subcellular distribu- 
tion of (tritium)T-2 toxin. Pace, J.G.; Watts, M.R. Army Medical 
Research Inst. of Infectious Diseases, Fort Detrick, MD (USA). 
1989. 5p. Available from NTIS, PC A01/MF A01. 

Pub. in Toxicon, Vol. 27, No. 12, 1307-1311(1989). 

Hepatic subcellular distribution of (@H)T-2 toxin. The subcellular 
distribution of T-2 mycotoxin and its metabolites was studied in 
isolated rat livers perfused with (°H)T-2 toxin. After a 120-min per- 
fusion, the distribution of radiolabel was to bile 53%, perfusate 
38% and liver 7%. Livers were fractionated into mitochondria, en- 
doplasmic reticulum (smooth and rough), plasma membrane and 
nuclei. Plasma membrane fractions contained 38% of the radiola- 
bel within 5 min, decreasing to <1% at the end of the 120-min 
perfusion. Smooth endoplasmic reticulum contained 27% of the 
radiolabel by 5 min and increased to 43% over the 120-min pertu- 
sion. The mitochondrial fraction contained 3% of the radiolabel by 
30 min and increased to 10% after 120-min perfusion. Label in the 
nuclear fraction remained constant at 7% from 30 to 120 min. By 
15 min, only the parent toxin was detected in the mitochondrial 
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fraction. In the other fractions, radiolabel was associated with HT- 
2, 4-deacetyineosolaniol, T-2 tetraol, and glucuronide conjugates. 
Glucuronide conjugates accounted for radiolabel eliminated via the 
bile. The time course for distribution of radiolabel in liver suggested 
an immediate association of (@H)T-2 with plasma membranes and 
a subsequent association of toxin and metabolites with endoplas- 
mic reticulum, mitochondria and nuclei, the known sites of action of 
this toxin. 


35725 (AD-A-218488/5/XAB) Metabolism, mass spectral 
analysis and mode of action of trichothecene mycotoxins. Fi- 
nal report, 15 July 1985-14 July 1989. Mirocha, C.J.; Pawlosky, 
R.J.; Gunther, R.; Abbas, H.K. Minnesota Univ., St. Paul, MN 
(USA). Dept. of Plant Pathology. 22 Dec 1989. 139p. Available 
from NTIS, PC AO7/MF A01. 

Original contains color plates; All DTIC and NTIS reproductions 
will be in black and white. 

Methods of analysis for T-2 toxin, HT-2 and T-2-tetraol in blood 
and urine were developed using hybrid tandem mass spectrometry, 
more specifically, Multiple Reaction Monitoring (MRM). Essentially, 
the mass spectra of the above toxins were obtained in electron im- 
pact, the fragments studied for selection of appropriate parent and 
daughters were generated with the objective of using them analyti- 
cally. As an example, m/z 478 of the trifluoroacetate derivative of 
T-2 toxin was reacted in the collision chamber (field free region 
three) with argon and 23 eV to produce daughters 12, 138 and 
180. These were used in method development so that T-2 was de- 
tected in a biological matrix with a sensitivity of 1 part per billion. A 
field method of urine collection was developed for the analysis of T- 
2 toxin. An attempt was made to find toxic isolates of Fusarium in 
soils of the Arctic of Norway that would explain some of the hemor- 
rhagic activity noted with this genus. More specifically, descriptions 
of toxicity of biological warfare agents originating in Southeast Asia 
included extreme hemorrhaging. To this end, toxic isolates were 
found that caused extreme hemorrhaging in rats. The natural 
product responsible for the toxicity was isolated, purified and char- 
acterized as wortmannin. Wortmannin was shown to cause 
hemorrhaging in the heart, bladder, stomach and thymus. The 
chemistry, NMR and mass spectra of wortmannin are presented. 


35726 (PB—90-197419/XAB) Safety program for chemical 
agents and weapon systems. Instruction. Leake, J. Office of the 
Assistant Secretary of Defense (Force Management and Person- 
nel), Washington, DC (USA). 9 Jul 1987. 8p. (DOD-I-4120.13). 
Available from NTIS, PC A02/MF A01. 

The Instruction reissues DoD Instruction 4120.13, April 30, 1970, 
to update DoD policies and procedures and assigns responsibilities 
for minimizing the potential and severity of DoD chemical agent ac- 
cidents through the application of safety management and system 
safety principles. 


35727 (PB—90-864943/XAB) Chemical and Biological war- 
fare: Protection, decontamination, and disposal. January 
1979-April 1990 (A Bibliography from the NTIS data base). Re- 
port for January 1979-April 1990. National Technical Information 
Service, Springfield, VA (USA). Apr 1990. 216p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB-89-873988. 

This bibliography contains citations concerning the means to 
defend against chemical and biological agents used in military op- 
erations, and to eliminate the effects of such agents on personnel, 
equipment and grounds. Protection is accomplished through pro- 
tective clothing and masks, and in buildings and shelters through 
filtration. Elimination of effects includes decontamination and re- 
moval of the agents from clothing, equipment, buildings, grounds, 
and water, using chemical deactivation, incineration, and controlled 
disposal of material in injection wells and ocean dumping. Other 
Published Searches in this series cover chemical warfare detec- 
tion; defoliants; general studies; biochemistry and therapy; and 
biology, chemistry, and toxicology associated with chemical warfare 
agents. (This updated bibliography contains 389 citations, 14 of 
which are new entries to the previous edition.) 


35728 (PB-90-864950/XAB) Chemical and biological war- 
fare: Biology, chemistry, and toxicology. May 1988-April 1990 


(A Bibliography from the NTIS data base). Report for May 1988- 
April 1990. National Technical Information Service, Springfield, VA 
(USA). Apr 1990. 221p. Available from NTISPC NO1/MF NO1. 

Supersedes PB-89-873954. 

This bibliography contains citations concerning the toxicology of 
chemical and biological agents; general biological and medical 
studies; and the properties, synthesis, and reactions of chemical 
agents and related compounds. Other Published Searches in this 
series cover detection and warning, defoliants, protection, general 
studies, and biochemistry and therapy for chemical agents. (This 
updated bibliography contains 337 citations, 89 of which are new 
entries to the previous edition.) 
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35729 (DOE/ER-0461P) Laser spectroscopy: Assessment 
of research needs for laser technologies applied to advanced 

oscopic methods. Hurst, G.S. Consultec Scientific, Inc., 
Knoxville, TN (USA). May 1990. 73p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC01-88ER30131. Order Number 
DE90011788. Available from NTIS, PC A05/MF A01; OSTI; INIS; 
GPO Dep. 

This report is organized as follows. Section 2 summarizes the 
current program of DOE's Office of Health and Environmental Re- 
search (OHER) and provides some remarks on low laser science 
and technology could beneficially impact most of the research pro- 
grams. Section 3 provides a brief global perspective on laser 
technology and attempts to define important trends in the field. 
Similarly, Section 4 provides a global perspective on laser spec- 
troscopy and addresses important trends. Thus, Section 5 focuses 
on the trends in laser technology and spectroscopy which could 
impact the OHER mission in significant ways and contains the ba- 
sis for recommendations made in the executive summary. For 
those with limited familiarity with laser technology and laser 
spectroscopy, reference is made to Appendix 1 for a list of abbrevi- 
ations and acronyms. Appendix 2 can serve a useful review or 
tutorial for those who are not deeply involved with laser spec- 
troscopy. Even those familiar with laser spectroscopy and laser 
technology may find it useful to know precisely what the authors of 
this document mean by certain specialized terms and expressions. 
Finally, a note on the style of referencing may be appropriate. 
Whenever possible a book or review articles is referenced as the 
preferred citation. However, we frequently found it useful to refer- 
ence a number of individual papers of recent origin or those which 
were not conveniently found in the review articles. 


35730 (DOE/OR/21400-T422) Agenda and Abstracts for the 
Annual information Meeting of the Environmental Sciences Di- 
vision, May 2-3, 1990. Van Hook, R.I. Oak Ridge National Lab., 
TN (USA). 1990. 19p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400. Order Number DE90011869. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This document contains the agenda and abstracts from the An- 
nual Information Meeting of the Environmental Sciences Division 
held on May 2-3, 1990 Topics include: role of ESD Carbon Dioxide 
Information Analysis and Research Program in the ORNL Center 
for global environmental studies; relationships between pattern, 
process, and predictability; whole-plant physiology in a National 
R&D Program on cellulosic energy crop systems; the Walker 
Branch Watershed Project: spatiotemporal integration of ecosys- 
tem processes; NAPAP after ten years: summary of ESD 
contributions to state-of-science reports; regulatory context for 
waste management and environmental restoration; environmental 
restoration; the challenge for scientists; waste R&D: new opportuni- 
ties for development; and environmental biotechnology research 
related to waste remediation. 
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Refer also to citation(s) 33921, 33931, 33979, 34095, 34166, 
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34599, 34707, 34721, 34725, 34732, 34749, 35171, 35174, 35210, 
35844, 35848, 35942, 36093, 36245 
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35731 (AD-A-218153/5/XAB) Volatile organic components 
of air samples collected from Vertical Launch Missile cap- 
sules. Summary report. Tappan, D.V.; Knight, D.R.; Heyder, E.; 
Weathersby, P.K. Naval Submarine Medical Research Lab., Gro- 
ton, CT (USA). 27 Sep 1988. 23p. (NSMRL-1124). Available from 
NTIS, PC AO3/MF A01. 

Gas chromatographic/mass spectroscopic analyses are pre- 
sented for the volatile organic components found in air samples 
collected from the inboard vents from Vertical Launch System 
(VLS) missile capsules aboard a 688 class submarine. Similar 
analyses were also conducted for a sample of the ship’s high pres- 
sure air used to fill the missile tubes. A wide variety of organics 
was detected in the air from the missile capsules; and while no 
unique components have yet been identified, a significant contribu- 
tion has been shown to be made by pressure-ventilation of the 
VLS capsules into the submarine atmosphere which is already 
heavily laden with volatile organic compounds. The most apparent 
conclusion from these preliminary analyses is that the mixtures of 
organic components in the air within VLS missile capsules vary 
greatly from capsule to capsule (and probably from time to time). 
Many such samples need to be investigated to provide sufficient in- 


formation to judge the seriousness of the possibility of venting toxic - 


components into the submarine atmosphere during the mainte- 
nance or firing of VLS missiles. 


35732 (BNL-44557) Air quality measurements and charac- 
terizations for vegetation effects research. Lefohn, A.S. (A.S.L. 
and Associates, Helena, MT (USA)); Benkovitz, C.M. Brookhaven 
National Lab., Upton, NY (USA). Apr 1990. 38p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76CH00016. 
(CONF-900676-7: 83. annual meeting and exhibition of the Air 
and Waste Management Association, Pittsburgh, PA (USA), 24-29 
Jun 1990). Order Number DE90011151. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The purpose of this paper is to summarize exposures to SOo, 
NO2, O3 received by vegetation in the United States. Sulfur dioxide 
and nitrogen dioxide monitoring is carried out throughout the year. 


Because Oz levels decrease significantly in the colder parts of the 
year in many areas, O3 is only monitored during the “ozone sea- 
son,” which has been defined by EPA (Environmental Protection 
Agency). 51 refs., 10 figs., 7 tabs. 


35733 (CM-78) Proceedings, Nordic symposium on atmo- 
spheric chemistry. Ross, H.B. (ed.). Stockholm Univ. (Sweden). 
Dept. of Meteorology. Mar 1990. vp. (CONF-891293—: Nordic sym- 
posium on atmospheric chemistry, Silja Line Ferry (Sweden), 6-8 
Dec 1989). Available from Library, Department of Meteorology, 
University of Stockholm, S-106 91, Stockholm, Sweden. 

Extended abstracts of the papers presented on the ferry travel- 
ling between Stockholm-Helsinski-Stockholm are given under the 
session headings: regional scales - transport and deposition; char- 
acterisation of the atmosphere - past? characterisation of the 
atmosphere - present; biogeochemical cycles; and chemical trans- 
formations. 


35734 (DOE/BP-1339) Radon monitoring results from 
BPA’s Residential Conservation Programs: Report No. 12. US- 
DOE Bonneville Power Administration, Portland, OR (USA). Feb 
1990. 35p. Sponsored by U.S. DOE Bonneville Power Administra- 
tion. Order Number DE90011816. Available from NTIS, PC A03/MF 
A01i - OSTI; GPO Dep. 

Listed in this report are the accumulated results of the Bonneville 
Power Administration regionwide Residential Conservation Pro- 
grams radon monitoring received as of January 1, 1990. This data 
represents only those readings within the service areas of utilities 
who participate in the Residential Weatherization, Super Good 
Cents, and Northwest Energy Code Programs. Several areas in 
the Pacific Northwest are excluded in this evaluation. In addition, 
the amount of results received is heavily weighted by the number 
of homes monitored through large utility conservation programs lo- 
cated in Western Oregon and Washington. This report provides a 
summary of all the data collected for weatherized existing homes 
(WXN) and new homes built to model conservation standards 
(MCS) in the States of Oregon, Washington, Idaho, Montana, and 
Wyoming. Specific data is listed by US Department Survey desig- 
nated range and township locations. The specific data listed by 
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range and township includes only those townships with a minimum 
of five radon readings. This has been done to protect the privacy 
of those residences participating in the program. The radon mea- 
surement results contained in this report were conducted by 
passive alpha-track radon detectors. Histograms of the radon con- 
centrations and of the natural logarithm of the radon concentrations 
are included for the Northwest Region and each of the states. Un- 
usually high readings for certain areas has prompted remonitoring 
of specific homes to identify anomolous data. The database has 
been corrected by replacing the anomolous data with the remoni- 
tored value. 15 figs. 


35735 (DOE/ER/12018-T6, pp. 19-32) A review of reported 
relationships linking solar variability to weather and climate. 
Goldberg, R.A. (NASA/Goddard Space Flight Center, Greenbelt, 
MD (USA)). National Academy of Sciences - National Research 
Council, Washington, DC (USA). Geophysics Research Board. 
1982. In Solar variability, weather, and climate. Studies in geo- 
physics. Order Number DE90010448. Available from NTIS, PC 
AO6/MF A01. 

This chapter is intended as a summary of the types of correla- 
tions between solar variability and tropospheric weather or climate 
that have been reported in the literature. Here, the author calls at- 
tention to a sampling of modern results that typify the types of 
connections reported in the literature and to the uncertainties that 
in many cases accompany them. The work reviewed here is re- 
stricted mainly to correlations with tropospheric phenomena. Little 
is said about the stratosphere and its response to solar activity, al- 
though some believe that it may be of strategic importance as a 
buffer zone, where highly variable solar ultraviolet and corpuscular 
(energetic particle) radiations modulate local chemistry and meteo- 
rology. The reported connections presented here are divided into 
two general categories - long- and short-term relationships - to cor- 
respond roughly with climate and weather as customarily defined. 
Purported associations within each of those domains are grouped 
according to specific solar processes or meteorological effects. A 
section on a possible electrical connection is appended as an 
example of modern investigations that make use of reported corre- 
lations to attempt to define a physical connection between solar 
variability and tropospheric processes. 


35736 (DOE/ER/12018-T6, pp. 33-47) The nature of solar 
variability. Newkirk, G.A. Jr. National Academy of Sciences - Na- 
tional Research Council, Washington, DC (USA). Geophysics 
Research Board. 1982. In Solar variability, weather, and climate. 
Studies in geophysics. Order Number DE90010448. Available 
from NTIS, PC AO6/MF A01. 

Solar variability is now known to be primarily a magnetic phe- 
nomenon, yet the possibility of climatically important variations still 
remains to be settled. Modern theory enables construction of mod- 
els of the interior structure of the sun, but the understanding of the 
fundamental mechanisms driving the solar cycle is still elementary. 
The paper discusses the sun as a star; structure of the solar inte- 
tior; the solar-magnetic cycle; solar outputs; and terrestrial inputs. 


35737 (DOE/ER/12018-T6, pp. 48-52) The nature and origin 
of weather variability. Holton, J.R. (Univ. of Washington, Seattle 
(USA)). National Academy of Sciences - National Research Coun- 
cil, Washington, DC (USA). Geophysics Research Board. 1982. In 
Solar variability, weather, and climate. Studies in geophysics. Or- 
der Number DE90010448. Available from NTIS, PC AO6/MF A01. 
The paper discusses the spectrum of weather disturbances; gen- 
eral circulation; weather disturbances; mesoscale disturbances; 
and predictability. The author concludes that even if some subtle 
influence of solar variability on short-term weather processes were 
to be proven, the. consequences for operational forecasting would 
be small for at least two reasons: only a tiny part of the total 
weather variance could possibly be solar controlled and current 
forecast models have large rates of error growth because of im- 
proper handling of first-order physical and numerical effects. 


35738 (DOE/ER/12018-T6, pp. 53-63) The nature of climatic 
variability. Gilman, D.L. National Academy of Sciences - National 
Research Council, Washington, DC (USA). Geophysics Research 
Board. 1982. In Solar variability, weather, and climate. Studies in 
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geophysics. Order Number DE90010448. Available from NTIS, PC 
AO6/MF A01. 

Climatic variations (or fluctuations) might be said to begin where 
day-to-day weather variations leave off. Madden (1976) and others 
have noted that there is no clear boundary between the two types 
of variations but rather a gradual blending of weather into climate 
as increasingly longer time spans are considered. For purposes of 
this discussion, the author examines the temporal fluctuations of 
such elements as pressure, rainfall, or wind on all time scales 
longer than a few days. In so doing, he excludes the direct effects 
of the recurring, familiar cyclones and anticyclones of midlatitudes 
whose movements bring the most noticeable local weather 
changes. Four fluctuations are considered: (1) within a year; (2) 
between a year and a decade; (3) between a decade and a cen- 
tury; and (4) beyond a century. 


35739 (DOE/ER/12018-T6, pp. 64-75) Assessment of evi- 
dence of the effect of solar variations on weather and climate. 
Pittock, A.B. (CSIRO, Mordialloc (Australia)); Shapiro, R. National 
Academy of Sciences - National Research Council, Washington, 
DC (USA). Geophysics Research Board. 1982. In Solar variability, 
weather, and climate. Studies in geophysics. Order Number 
DE90010448. Available from NTIS, PC AO6/MF A01. 

There is at present little or no convincing evidence of statistically 
significant or practically useful correlations between sunspot cycles 
and weather or climate on intermediate time scales. This conclu- 
sion seems justified despite massive literature on the subject. On 
these time scales the evidence suggests that if in the future more 
data and better analyses should succeed in verifying statistically 
significant relationships, they will nevertheless account for so little 
of the total variance in the meteorological record as to be of little 
practical value. This conclusion might be obviated if a more com- 
plex hypothesis were developed capable of accounting more subtly 
for a greater proportion of the variance, at least on a regional ba- 
sis. Such a hypothesis would not be established as a viable theory, 
however, until such time that it can be used to make detailed pre- 
dictions that are verified in independent data. 


35740 (DOE/ER/12018-T6, pp. 79-82) Possible physical 
mechanisms: Dynamic coupling. Holton, J.R. (Univ. of Washing- 
ton, Seattle (USA)). National Academy of Sciences - National 
Research Council, Washington, DC (USA). Geophysics Research 
Board. 1982. in Solar variability, weather, and climate. Studies in 
geophysics. Order Number DE90010448. Available from NTIS, PC 
AO6/MF A01. 

Since the work of Charney and Drazin (1961), it has been recog- 
nized that the upper and lower atmospheres are dynamically 
coupled on the meteorological time scale primarily through the so- 
called planetary waves. Planetary waves are disturbances in the 
atmospheric pressure, velocity, and temperature fields, which are of 
global horizontal extent. They are primarily generated by flow over 
topography and by longitudinally dependent heat sources. Under 
suitable conditions, such waves can propagate energy and mo- 
mentum vertically over many scale heights. In summary, there are 
possible dynamic processes involving planetary waves and convec- 
tive clouds that might provide coupling between solar variability and 
short-term fluctuations in weather and climate. However, in both 
cases the arguments at present involve considerable speculation. 


35741 (DOE/ER/12018-T6, pp. 83-91) Coupling through ra- 
diative and chemical process. Ramanathan, V. (National Center 
for Atmospheric Research, Boulder, CO (USA)). National Academy 
of Sciences - National Research Council, Washington, DC (USA). 
Geophysics Research Board. 1982. In Solar variability, weather, 
and climate. Studies in geophysics. Order Number DE90010448. 
Available from NTIS, PC AO6/MF A01. 

This paper discusses the direct effects of solar variability in the 
middie atmosphere (i.e., the stratosphere and mesosphere) that 
may occur through coupling between radiative and photochemical 
processes. The significant solar-driven processes in the middie 
atmosphere involve the chemistry of neutral trace species (particu- 
larly the ozone chemistry) and the heating that results from solar 
absorption by ozone (O3) and oxygen. Another important energy 
source for the middie atmosphere is the deposition of mechanical 
energy by planetary-scale pressure disturbances (also referred to 
as planetary waves) propagating vertically from the troposphere. 
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The magnitude of energy deposited by these waves depends on 
the transmissivity of the middie atmosphere to the propagating 
waves, which in turn is strongly influenced by some of the general- 
circulation characteristics of the middie atmosphere, i.e., the zonal 
winds, the vertical temperature gradient, and the radiative dissocia- 
tion processes. The general circulation of the middie atmosphere is 
maintained by mutual interactions of radiation, chemistry, and 
troposphere-stratosphere dynamic coupling. Of particular interest to 
this discussion is the fact that these interactive processes give rise 
to the possibility that the effects of solar variation in the strato- 
sphere can be transmitted down to the troposphere. The 
radiative-dynamic coupling between the mesosphere and the tropo- 
sphere seems negligible; hence, their discussion focuses on the 
troposphere. 


35742 (DOE/ER/12018-T6, pp. 92-106) Solar-terrestrial ef- 
fects on the global electrical circuit. Roble, R.G. (National 
Center for Atmospheric Research, Boulder, CO (USA)); Hays, P.B. 
National Academy of Sciences - National Research Council, Wash- 
ington, DC (USA). Geophysics Research Board. 1982. In Solar 
variability, weather, and climate. Studies in geophysics. Order 
Number DE90010448. Available from NTIS, PC AO6/MF A01. 

Recently, atmospheric electricity has received renewed interest 
as a solar-terrestrial coupling mechanism (and a possible sun- 
weather coupling mechanism) because it may bypass many of the 
theoretical difficulties associated with dynamic coupling between 
the upper and lower atmosphere. The entire chain from solar- 
terrestrial electrical effects to changes in tropospheric forcing is 
complex and difficult to establish. This report considers the evi- 
dence of a solar-terrestrial effect through changes in atmospheric 
electric fields and currents but not the connection to cloud micro- 
physics or possible changes in tropospheric forcing. 


35743 (DOE/ER/60292-6) Operation and research at the 
Ithaca MAP3S Regional Precipitation Chemistry Site: Annual 
progress report for 1990. Butler, T.J.; Likens, G.E. Institute of 
Ecosystem Studies, Millbrook, NY (USA). May 1990. 34p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
85ER60292. Order Number DE90011546. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The Ithaca MAP3S Regional Precipitation Chemistry Site has 
been in continuous operation since September 1976. Event sam- 
pling was upgraded to daily sampling in March of 1989. Recent 
research by MAP3S personnel includes an investigation of the rela- 
tionship between declining emissions of SOz and NO,, and their 
impact on precipitation chemistry. Recent research, relating the 
effects of changing SO2 and NO, emissions on precipitation chem- 
istry addresses the DOE program objective of understanding the 
consequences of energy use and development. 46 refs., 4 figs., 3 
tabs. 


35744 (EC/V/PMD-89-15) Measurement of volatile organic 
compounds in the Greater Vancouver Regional District, 
August-December 1988. Dann, T. (Pollution Measurement Div., 
Environment Canada, West Vancouver, BC (Canada)); Wang, D. 
Environment Canada, West Vancouver, BC (Canada). Pollution 
Measurement Div. Apr 1989. 27p. (MICROLOG—89-06370). Avail- 
able from PC Environment Canada, Departmental Library, Ottawa, 
ON, CAN K1A OH3; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

During the summer and fall of 1988 a measurement program for 
volatile organic compounds was carried out at 11 sites within the 
Greater Vancouver Regional District (GVRD). There were three 
major objectives for the program: to provide information on volatile 
organic species of importance to ozone formation within the GVRD; 
to provide information on concentrations of potentially, toxic volatile 
organic compounds within the GVRD; and to investigate the impact 
of emissions from a pipeline distribution and storage facility (Trans 
Mountain Pipe Lines) on air quality in the GVRD. The program was 
similar to one conducted within the GVRD in 1987. A total of 82 
hydrocarbons and 8 chlorinated hydrocarbons were identified and 
quantified in each sample. Additionally, approximately half of the 
samples were analyzed for C2 hydrocarbons (ethylene, ethane and 
acetylene). Some details of the analytical methodology, results of 





quality assurance analyses, and conversion factors for each com- 
pound are provided. 12 tabs. 


35745 (EGG—10617-7008) [Turbulence and diffusion in the 
atmospheric boundary layer]: Foreign trip report, April 28—May 
4, 1990. Baskett, R.L. EG and G Energy Measurements, Inc., 
Pleasanton, CA (USA). 10 May 1990. 33p. Sponsored by U.S. 
DOE Environment Health & Safety. DOE Contract AC08s- 
88NV10617. Order Number DE90011582. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

This conference addressed recent theoretical advancements of 
turbulence and diffusion in the atmospheric boundary layer (ABL). 
My activities centered on the technical sessions of the conference. 
Sessions addressed clouds and the marine atmospheric boundary 
layer, field experimental techniques, physical and numerical simula- 
tions, transport and diffusion, surface properties, general boundary 
layer, stratified turbulence and turbulence in complex terrain. | pre- 
sented a jointly authored poster on an evaluation of the ARAC 
emergency response models with and without on-site sound detec- 
tion and ranging systems (sodars) which measure vertical wind 
profiles. Several scientists commented on our work and some re- 
quested further information. In addition, there was a workshop on 
dispersion around groups of buildings and a tour of Riso National 
Laboratory. Developments relevant to our work included work on 
dispersion model evaluation, especially using Monte Carlo random 
walk techniques, parameterizations of mixing height and turbulence 
from remote sensing systems such as sodars and radars, and 
measurements and parameterizations of enhanced turbulence 
around groups of buildings. 


35746 (EPRI-EN-6786) The phytosystem as a sink for car- 


bon dioxide. Kulp, J.L. (Kulp (J.L.), Federal Way, WA (USA)). 
Electric Power Research Inst., Palo Alto, CA (USA); Kulp (J.L.), 
Federal Way, WA (USA). c May 1990. 19p. Sponsored by Electric 
Power Research Institute. Available from Research Reports Cen- 
ter, Box 50490, Palo Alto, CA 94303. 

This report presents the result of a preliminary study of the po- 


tential use of forests as a global sink for atmospheric carbon 
dioxide and as an energy source to displace fossil fuel. Additional 
carbon storage in the phytosphere and its products may be 
achieved by increases in the forested area of the earth, the pro- 
ductivity per hectare and the volume of solid wood and paper 
products. Phytomass may also be used to displace fossil fuel in 
boilers and other energy applications. It is technically possible to 
increase the growth and use of phytomass to offset a significant 
fraction of the current annual input of carbon dioxide from the com- 
bustion of fossil fuels over the next half century or more. Most 
importantly, it appears that the enhanced development and utiliza- 
tion of the phytosphere can be economically driven although at the 
outset further research and demonstrations, revised governmental 
policies, capital from international sources and some subsidies 
would be required. 36 refs., 5 tabs. 


35747 (IFIN-FT—354-1989) APUD - User’s manual. Vamanu, 
D. (Central Inst. of Physics, Bucharest (Romania). Inst. of Physics 
and Nuclear Engineering). Central Inst. of Physics, Bucharest (Ro- 
mania). Inst. of Physics and Nuclear Engineering. Apr 1989. 48p. 
Order Number DE90630589. Available from NTIS (US Sales Only), 
PC A03/MF A01; OSTI; INIS. 

APUD is a computed code designed for rough, expeditious as- 
sessments of the dispersal of airborne radioactivity discharged, 
either normally or accidentally, from nuclear facilities. In particular 
codes such as APUD may aptly complement the tool-kit required in 
the adoption of informed contingency plans in case of abnormal 
nuclear occurences that are accompanied by atmospheric releases 
of radioactivity. Apart from such extreme circumstances, APUD 
may profitable be used a a simulation/drill facility. Given adequate 
inputs, APUD may also work on any sort of industrial atmospheric 
emissions.(author). 


35748 (LUTKDH-TKKT—1008-1-65-1989) Selective catalytic 
reduction of nitrogen oxides. Andersson, L.H. Lund Inst. of Tech. 
(Sweden). Dept. of Chemical Engineering. 12 Jun 1989. 25p. (in 
Swedish). Order Number DE90796218. Available from NTIS (US 
Sales Only), PC A03/MF A01. 
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This licentiate thesis is a study of the selective catalytic reduc- 
tion (SCR) of nitrogen oxides. Three objectives are treated. The 
first objective was the investigation of NO-reduction with NH3 over 
a catalyst of 20% V2Os on a carrier of homogeneously co- 
precipitated SiO2-TiO2. The investigation included the study of the 
influence of intra particle mass transfer on the reduction rate under 
stationary conditions. The side reactions studied were the oxidation 
of NO, and the oxidation of NH3. In the interval 470-580K side re- 
actions do not interfere with the reduction of NO. Kinetics from this 
interval are presented. The second part of this thesis was the 
study of NO2-reduction over the same vanadia catalyst. Other in- 
vestigated reactions, possibly interfering with the main reaction, 
were NHgz oxidation by NO2 forming NO, and the decomposition of 
NOz. The potential of forming deposists of NH4NOz in the reaction 
system was studied. The third issue was NO,-reduction over de- 
aluminated mordenites. The reduction of NO, NO2, and NO-NO2 
were studied in an intergral reactor. Catalytic activites of mordenite 
and V20;3/SiO2-TiO2 were compared. 


35749 (N-90-17227) Nimbus 7 solar backscatter ultrayiolet 
(SBUV) ozone products user’s guide. Fleig, AJ.; McPeters, 
R.D.; Bhartia, P.K.; Schiesinger, B.M.; Cebula, R.P.; Klenk, K.F.; 
Taylor, S.L.; Heath, D.F. National Aeronautics and Space Adminis- 
tration, Greenbelt, MD (USA). Goddard Space Flight Center. Jan 
1990. 117p. (NASA-RP—1234;REPT-—636;NAS—1.61:1234). Avail- 
able from NTIS, PC AO6/MF A01. 

Three ozone tape products from the Solar Backscatter Ultraviolet 
(SBUV) experiment aboard Nimbus 7 were archived at the National 
Space Science Data Center. The experiment measures the fraction 
of incoming radiation backscattered by the Earth’s atmosphere at 
12 wavelengths. In-flight measurements were used to monitor 
changes in the instrument sensitivity. Total column ozone is derived 
by comparing the measurements with calculations of what would 
be measured for different total ozone amounts. The altitude distri- 
bution is retrieved using an optimum statistical technique for the 
inversion. The estimated initial error in the absolute scale for total 
ozone is 2 percent, with a 3 percent drift over 8 years. The profile 
error depends on latitude and height, smallest at 3 to 10 mbar; the 
drift increases with increasing altitude. Three tape products are de- 
scribed. The High Density SBUV (HDSBUV) tape contains the final 
derived products - the total ozone and the vertical ozone profile - as 
well as much detailed diagnostic information generated during the 
retrieval process. The Compressed Ozone (CPOZ) tape contains 
only that subset of HDSBUV information, including total ozone and 
ozone profiles, considered most useful for scientific studies. The 
Zonal Means Tape (ZMT) contains daily, weekly, monthly and quar- 
terly averages of the derived quantities over 10 deg latitude zones. 


35750 (OE-90-00216) Final report on the determination of 
APIOS precipitation chemistry from the climatology of regional 
precipitation episodes. Hudak, D.R. (KelResearch Copp., 
Downsview, ON (Canada)); Low, T.B. Ontario Ministry of the 
Environment, Toronto, ON (Canada). Nov 1987. 139p. 
(MICROLOG-—90-00216). Available from PC Ontario Ministry of the 
Environment, Public Information Office, 135 St. Clair Ave. West, 
Toronto, ON, CAN M4V 1P5; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada KiA 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The objective of this report was to investigate the feasibility of 
deriving long-term acid deposition estimate through the develop- 
ment of a climatology of precipitation episodes for a given 
geographic region, with subsequent derivation of physical/statistical 
relationships between the precipitation climatology and observed 
precipitation chemistry. A comprehensive climatology of daily pre- 
cipitation events for 4 Ontario regions for 1982 and 1983 was 
produced. Using 1982 as the base year, statistical comparisons 
were made to the Acid Precipitation in Ontario Study (APIOS) ob- 
served daily precipitation chemistry data. For each of the regions, 
the best climatological parameters for representing precipitation 
chemistry within that region were selected and statistical models 
for estimating sulfate and nitrate precipitation concentrations were 
produced. These statistical models were then used to classify the 
precipitation periods in each region into 8 categories ranging low to 
high sulfate or nitrate concentrations. The final step was to com- 
pare predicted annual and seasonal sulfate/nitrate deposition at 
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individual stations with the observed precipitation at that station. It 
was found that the statistical models incorporating the best 2 dis- 
crete and the best 2 continuous meteorological descriptors gave 
correlation coefficients for each region which ranged from 0.44 to 
0.83 for sulfate and 0.56 to 0.82 for nitrate. The best climatological 
variables for sulfate were not necessarily the best for nitrate. Com- 
parisons of deposition extrapolated from a limited data set versus 
actual observations showed good overall agreement. The main fac- 
tor affecting accuracy of the extrapolation was the percentage of 
the precipitation cases and of the precipitation amount included in 
the limited data set. 9 figs., 57 tabs. 


35751 (OE-90-00217) Countdown Acid Rain after two 
years: Summary and analysis of the fifth progress reports by 
Ontario's four major sources of sulphur dioxide. Ontario Min- 
istry of the Environment, Toronto, ON (Canada). Nov 1988. 16p. 
(MICROLOG—90-00217). Available from PC Ontario Ministry of the 
Environment, Public Information Office, 135 St. Clair Ave. West, 
Toronto, ON, CAN M4V 1P5; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 
Ontario’s Countdown Acid Rain program will reduce province- 
wide SO. emissions limits to 885 kilotonnes by 1994, from the 
1980 base level of 2,194 kilotonnes. This is to be accomplished by 
means of non-appealable regulations for the corporate sources Inco 
and Falconbridge (nickel and copper smelters in Sudbury), Algoma 
Steel (iron sintering plant in Wawa). and Ontario Hydro (all its 
fossil-fuel generating plants). These major sources produce about 
80% of Ontario’s SO2 emissions. The regulations specify emission 
reductions to start in 1986 and require the companies to file 
progress reports on their technology developments semiannually. 
Summaries of these progress reports are presented, along with re- 
sponses from the government. Inco’s report includes progress on 
increased pyrrhotite rejection for removing sulfur before smelting, 
choice of a new sulfuric acid plant, and a new flash converter. Fal- 
conbridge has met most of the program requirements to date and 
is focusing on removing most of the sulfur in its smelter concen- 
trate during roasting. Algoma Steel had decreased its production 
capacity, with a consequent reduction in SO2 emissions, and its 
position to meet the program requirements remains the same. On- 
tario Hydro operates coal-burning power plants at 5 locations, and 
produced 332 kilotonnes of SOz2 in 1987. It is forecast that 1988 
acid gas emission levels will be below 1987 levels. An environmen- 
tal assessment program for retrofitting flue gas desulfurization 
equipment on selected generating units has been submitted. Other 
ways to reduce acid gas emissions are being examined, including 
use of low sulfur fuels, improving efficiency of electrostatic precipi- 
tators, demand mangement, and clean energy supply alternatives. 


35752 (PB—90-182544/XAB) Air/Superfund national techni- 
cal guidance series. Superfund air-pathway analyses review 
criteria checklists. Final report. Letkeman, J.E. Radian Corp., 
Austin, TX (USA). 17 Jan 1990. 68p. (DCN-90-203-080-61-02). 
Available from NTIS, PC A04/MF A01. 

See also PB-90-113374, PB-89-180053, PB-89-180061 and 
PB-90-113382. 

The EPA has responsibility for assessment and cleanup of su- 
perfund sites. Because air emissions pose a potential human 
health risk at these sites, the EPA has developed a set of proce- 
dures for evaluating these risks. The four checklists presented 
provide a systematic approach for air reviewers to apply the air 
pathway assessment procedures. The background, purpose, and 
application of the checklists are discussed. 


35753 (PB-90-182759/XAB) Handbook: Hazardous-waste- 
Incineration measurement guidance manual. Volume 3 of the 
hazardous-waste-incineration guidance series. Environmental 
Protection Agency, Washington, DC (USA). Office of Solid Waste 
and Emergency Response. Jun 1989. 52p. (EPA-625/6-89/021). 
Available from NTIS, PC A04/MF A01. 

The document provides general guidance to permit writers in 
reviewing the measurement aspects of incineration permit applica- 
tions and trial burn plans. It is oriented to how measurements are 
made, not what measurements to make. The guidance deals 
specifically with commonly required measurement parameters and 
measurement methods for process monitoring, sampling and 
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analysis aspects of trial burns and subsequent operation of the in- 
cinerator, and quality assurance/quality control (QA/QC) associated 
with these activities. As a guidance tool, the document introduces 
the major elements of incineration measurements via sample 
checklists, general discussion, and technical references. 


35754 (PB-—90-183393/XAB) Efficiency of dioxin recovery 
from fly-ash samples during extraction and process, 
March 1989. Final report, 1 August 1987-30 September 1988. 
Finkel, J.M.; James, R.H.; Baughman, K.W. Southern Research 
Inst., Birmingham, AL (USA). Mar 1989. 49p. Available from NTIS, 
PC A03/MF A01. 

See also PB—-89-221311. 

The work supported Environmental Monitoring Systems Labora- 
tory, U.S. Environmental Protection Agency in its effort to monitor 
the hazardous composition, if any, of fly ash from various types of 
incinerators using different types of combustible materials. The an- 
alytical determination of dioxins in environmental samples in the 
parts per billion, trillion, and quadrillion levels requires meticulous, 
time-consuming, and very complex sample preparation and analy- 
sis procedures. A major part of the task was devoted to the 
evaluation of various extraction techniques of fly ash and cleanup 
of sample extracts by column chromatography. Several chromato- 
graphic media and eluting solvents were investigated. Each step in 
the sample preparation was evaluated by using '4C-radiolabeled 
2,3,7,8-tetrachlorodibenzo-p-dioxin and octochlorodibenzo-p-dioxin 
as a tracer. Radiolabeled dioxin allows the analyst to stop and 
evaluate each step of the procedure, each extract, and each col- 
umn eluate fraction by liquid-scintillation computing. To validate the 
radiometric assay, dioxin was confirmed by gas chromatography/ 
mass spectrometry. The report contains recovery data of spiked 
2,3,7,8-tetrachlorodibenzo-p-dioxin and octochlorodibenzo-p-dioxin 
in carbon-free fly ash and fly ash containing from 0.1% to 10% car- 
bon. 


35755 (PB-90-185067/XAB) Receptor model technical se- 
ries. Volume 3 (1989 revision): CMB7 user’s manual. Watson, 
J.G.; Henry, R.C.; Nguyen, Q.T.; Meyer, E.L.; Pace, T.G. Environ- 
mental Protection Agency, Research Triangle Park, NC (USA). 
Office of Air Quality Planning and Standards. Jan 1990. 125p. 
(EPA-450/4-90/004). Available from NTIS, PC AO6/MF A01. 

See also PB—-87-206496, PB—87-206504 and PB-89-181101. 

The Chemical Mass Balance (CMB) receptor model uses chemi- 
cal composition measured in the source and receptor samples to 
estimate the relative contributions of different source categories to 
ambient particulate concentration. The manual describes the CMB7 
receptor model software. It is designed to allow users to use the 
CMB receptor model constructively with a few hour's learning time. 
Emphasizing rapid command of modeling procedures, the manual 
covers primarily the mechanical aspects of operating the model. In- 
formation on the theoretical basic principles of CMB receptor 
modeling is also briefly explained in the appendices. The manual is 
intended for wide use by State and local air pollution control 
agency personnel in developing State Implementation Plans for 
PM10. The U.S. Environmental Protection Agency has published a 
companion document to this manual that should be consulted for 
this application. The Protocol for Applying and Validating the CMB 
Model, EPA-450/4-87-010, provides guidance on applicability, as- 
sumptions and interpretation of results. This protocol provides a 
practical strategy for obtaining valid results. 


35756 (PB-90-185232/XAB) Ozone production from irradia- 
tion of acetylene/chiorine mixtures in air. Gay, B.W.; Edney, 
E.0. Environmental Protection Agency, Research Triangle Park, 
NC (USA). Atmospheric Research and Exposure Assessment Lab. 
c 1989. 4p. (EPA-600/J-89/285). Available from NTIS, PC A01/MF 
A01. 

Pub. in Air and Waste Management Association, Vol. 39, No. 11, 
1467-1468(Nov 1989). 

The reaction of chlorine radicals with acetylene in air in the ab- 
sence of oxides of nitrogen result in the formation of ozone. No 
ozone is observed when chlorine radicals react with methylacety- 
lene or ethylacetylene under similar conditions. Formyl chloride is 
observed in all systems. A mechanism is proposed for the major 
products observed in the acetylene reaction. The addition of chlo- 
rine to acetylene followed by molecular oxygen addition results in 





the formation of the peroxychloroethylene radical. A possible expla- 
nation for O3 production is elimination of an oxygen atom from 
such radicals with excess energy, followed by reaction with molec- 
ular oxygen. In the case of substituted acetylenes the larger 
radicals formed may be able to dissipate the excess energy. With- 
out the formation of atomic oxygen, ozone is not formed. The study 
demonstrates another mechanism through which ozone may be 
formed in addition to NO2 photolysis. More work is required to 
more fully clarify the mechanism for O3 production. 


35757 (PB—90-185422/XAB) Compiling air-toxics emission 
inventories. Second edition. Safriet, D.W. Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Office of Air 
Quality Planning and Standards. Feb 1990. 80p. (EPA-450/4- 
86/010). Available from NTIS, PC AO5/MF A01. 

See also PB—-86-238086. 

The report contains technical materials that will assist state and 
local control agencies in compiling air toxics emission inventories. 
It contains a discussion of various considerations that should be 
made in planning and beginning an inventory and various tools an 


agency can use to locate potential sources and to estimate emis- . 


sions therefrom. The appendices contain the data needed to use 
these inventory tools and some example applications of them. 


35758 (PB-90-185646/XAB) National Acid Precipitation As- 
sessment Program annual report, 1988, to the President and 
Congress. Council on Environmental Quality, Washington, DC 
(USA). 13 Jan 1989. 98p. Available from NTIS, PC AO5/MF A01. 

See also report for 1987, PB—89-135099. 

The Acid Precipitation Act of 1980 (Title VII of the Energy Secu- 
rity Act of 1980, Public Law 96-294) established the Interagency 
Task Force on Acid Precipitation to develop and implement the Na- 
tional Acid Precipitation Assessment Program (NAPAP). The 
purpose of NAPAP is to increase the authors understanding of the 
causes and effects of acidic deposition, and to produce scientific 
information to support decisionmaking regarding acidic deposition 
control and abatement strategies. The Report, the Program's sev- 
enth, is divided into three major sections. The first section 
describes the Program's organizational structure, external coordi- 
nation activities, peer reviews, and budgetary status. It also 
includes a discussion of the NAPAP assessment process, and pro- 
vides a synopsis of NAPAP’s plan and schedule for 1989 and 1990 
assessment reports. 


35759 (PB-90-185653/XAB) SASEM: Simple Approach 
Smoke Estimation Model. Technical note. Sestak, M.L.; Riebau, 
A.R. Bureau of Land Management, Cheyenne, WY (USA). 
Wyoming State Office. Aug 1988. 36p. (BLM/YA/PT-88/003+7300). 
Available from NTIS, PC A03/MF A01. 

This Note presents a simple, easy-to-use, computer model of 
smoke dispersion from controlled burns. It contains background on 
why such a computer program has been developed by the Buruea 
of Land Management (BLM), the theoretical basis for the model, a 
guide on how to run the model, and suggestions for its use in prac- 
tical prescribed burning applications. The Simple Approach Smoke 
Estimation Model was designed to provide a tool for the analysis of 
smoke dispersion from prescribed burns. In particular, it was in- 
tended to serve as a screening level model which provides a 
conservative estimate of the possibility that a given burn will cause 
an exceedence of air-quality standards or be a public nuisance due 
to visibility impairment of public highways or residential areas. By 
comparison with currently available dispersion models which 
include line sources, SASEM appears to fulfill this purpose. Fur- 
thermore, because of the extremely simple data requirements, all 
of which are already being collected for purposes or making fire 
accessible. 


35760 (PB—90-186362/XAB) Flow and dispersion of pollu- 
tants within two-dimensional valleys: Summary report on joint 
Soviet-American study. Khurshudyan, L.H.; Snyder, W.H.; 
Nekrasov, |.V.; Lawson, R.E.; Thompson, R.S. Glavanya Geofizich- 
eskaya Observatoryiya, Leningrad (USSR). Dec 1989. 93p. 
Available from NTIS, PC AOS/MF A01. 

Wind-tunnel experiments and a theoretical model concerning the 
flow structure and pollutant diffusion over two-dimensional valleys 
of varying aspect ratio are described and compared. Three model 
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valleys were used, having small, medium, and steep slopes. Mea- 
surements of mean and turbulent velocity fields were made 
upstream, within, and downwind of each of these valleys. Concen- 
tration distributions were measured downwind of tracer sources 
placed at an array of locations within each of the valleys. The data 
are displayed as maps of terrain amplification factors, defined as 
the ratios of maximum ground-level concentrations in the presence 
of the valleys to the maxima observed from sources of the same 
height located in flat terrain. Maps are also provided showing the 
distance to locations of the maximum ground-level concentrations. 
The concentration patterns are interpreted in terms of the detailed 
flow structure measured in the valleys. These data were also com- 
pared with results of a mathematical model for treating flow and 
dispersion over two-dimensional complex terrain. The model used 
the wind-tunnel measurements to generate mean flow fields and 
eddy diffusivities, and these were applied in the numerical solution 
of the diffusion equation. Measured concentration fields were pre- 
dicted reasonably well by the model for the valley of small slope 
and somewhat less well for the valley of medium slope. Because 
flow separation was observed within the steepest valley, the model 
was not applied in this case. 


35761 (PB—90-186370/XAB) Remote sensing of hydrocar- 
bons and toxic pollutants: Workshop minutes. Held in Las 
Vegas, Nevada on April 6-7, 1989. Hall, F.-. Nevada Univ., Las 
Vegas, NV (USA). Environmental Research Center. Mar 1990. 71p. 
Available from NTIS, PC A04/MF A01. 

A number of remote-sensing techniques are now available for 
monitoring hydrocarbons and toxic airborne pollutants. Filter and 
dispersive spectroradiometers (line integral in ppb range; cost 
about $35K) with restricted versatility are sold commercially. The 
more versatile FTIR’s (line integral in ppb range; cost $50-100K) 
and DIAL's (range-resolve in ppm range; cost $100-200K) are now 
becoming commercially available. Automatic, unattended field oper- 
ation has been successfully demonstrated for several types of such 
adaptable remote sensing systems. FTIR’s and DIAL’s complement 
each other in identifying a pollutant’s presence and its spatial ex- 
tent; there is potential for improving their performance by a factor 
of ten or more in the next ten years. Much of the promise for 
FTIR’s lies in their reliance on computer software and hardware to 
perform the frequency analyses and to access the stored libraries 
of reference spectra. If avalanche photodiodes for the thermal in- 
frared can be made feasible for field work, there is a potential for 
an additional order of magnitude or more of performance improve- 
ment. Rapid line-tuning will be easier as the development of optical 
modulators for the infrared progresses. 


35762  $(PB-—90-186438/XAB) Neurotoxic effects of controlled 
exposure to a complex mixture of volatile organic compounds. 
Final report. Otto, D.A.; Molhave, L.; Hudnell, H.K.; Goldstein, G.; 
O'Neil, J. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Health Effects Research Lab. Mar 1990. 105p. 
(EPA-600/1-90/001). Available from NTIS, PC AO6/MF A01. 
Subjective reactions of discomfort, impaired air quality, irritation 
of mucosal membranes, and impaired memory have been reported 
in chemically sensitive subjects during exposure to volatile organic 
compounds (VOCs) found in new buildings. 66 normal healthy 
male subjects aged 18-39 were exposed for 2.75 hrs to a complex 
VOC mixture at O and 25 mg/cu m. Each subject completed 
control and exposure sessions at one week intervals in counterbal- 
anced order. Measurements included comfort ratings of eye, nose 
and throat irritation, symptom questionnaire and computerized be- 
havioral tests. Subjects found the odor of VOCs unpleasant and 
strong and reported that VOC exposure degraded air quality, 
increased headache and produced general discomfort. VOC expo- 
sure did not affect performance on any behavioral tests. Results 
indicate that subjective reactions to VOCs are not limited to chemi- 
cally sensitive individuals since the study population is a subgroup 
that is probably least likely to be affected by chemical exposure. 


35763 (PB-90-187014/XAB) Technical assistance document 
for sampling and analysis of toxic organic compounds in am- 
bient air. Final report. Elam, D. ATC, Inc., Auburn, AL (USA). Feb 
1990. 133p. Available from NTIS, PC A07/MF A01. 

The guidance document was originally issued in June 1983. 
Since then significant changes have occurred in the regulations 
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that cover volatile and semivolatile organic air pollutants. There 
have also been significant advances in the collection and analysis 
of organic compounds and in the quality and availability of calibra- 
tion and QC samples for them. The present version of the 
guidance document has been revised to reflect these changes so 
that the new information can be readily available to the monitoring 
community. Because the document covers regulatory issues, sam- 
pling and analytical methods, monitoring plan development and 
quality assurance it will be useful to both governmental and indus- 
trial personnel concerned with monitoring the ambient air for 
organic compounds. It should be useful as an aid for planning and 
establishing such air monitoring programs, but it should not be 
used as the sole source for such a program. 


35764 (PB—-90-187154/XAB) Characterization of municipal- 
waste combustion ash, ash extracts, and leachates. Coalition 
on resource recovery and the environment. NUS Corp., 
Gaithersburg, MD (USA). Mar 1990. 337p. Available from NTIS, 
PC A15/MF A02. 

Portions of this document are not fully legible. 

The report was prepared to enhance the data base on the 
characteristics of municipal waste combustion ashes, laboratory ex- 
tracts of the MWC ashes, and leachates from HWC ash disposal 
facilities. As incineration has grown in popularity, so has concern 
over the management of increasing volumes of ash. 


35765 (PB-90-187162/XAB) Quality-assurance support for 
the National Atmospheric Deposition Program and National 
Trends Network monitoring activities: 1987-1990. Second in- 
terim report. Bigelow, D.S. Colorado State Univ., Fort Collins, CO 
(USA). Natural Resources Ecology Lab. Feb 1990. 62p. Available 
from NTIS, PC AO4/MF A01. 

See also PB-89-155220. 

The report summarizes the quality assurance activities of the 
NADP/NTN Quality Assurance Manager from mid-1988 through 
mid-1989. The report presents some accomplishments and makes 
recommendations for the network. The report outlines the progress 
being made by the NADP/NTN monitoring program in completing 
documentation of standard operating procedures, responding to 
field operation and siting deficiencies and discusses data quality is- 
sues relating to the handling of TRACE samples and the quality 
coding of daily rain amounts. The report also contains an evalua- 
tion of a second laboratory’s participation in the network and 
reports on a preliminary evaluation of Nipher-shielded Belfort rain 
gauge performance in the network. Recommendations emphasize 
the continued support of the quality assurance manager's role in 
coordinating quality assurance activities and the need for more sup- 
port for the gathering and interpretation of quality assurance data. 


35766 (PB-90-187188/XAB) National Performance Audit 
Program: Ambient air audits of analytical proficiency, 1988. 
Project report. Hunike, E.T.; Mitchell, W.J. Environmental Protec- 
tion Agency, Research Triangle Park, NC (USA). Atmospheric 
Research and Exposure Assessment Lab. Feb 1990. 25p. (EPA- 
600/3-90/014). Available from NTIS, PC A03/MF A01. 

The report presents the results of the U.S. Environmental Protec- 
tion Agency's 1988 National Ambient Air Performance Audit 
Program. Semiannual audits were conducted for lead, nitrate and 
sulfate on filter strips. One audit was conducted for high volume/ 
PM-10 size selective inlet (SSI) sampler flow rate and carbon 
monoxide. Continuous sulfur dioxide monitors were audited 
throughout the year. Pilot-scale audits conducted for dichot sam- 
pler flow, continuous nitrogen dioxide monitors, and ozone 
monitors in 1988 were successful. These audits were initiated on a 
full-scale basis in 1989. The results of each 1988 audit are pre- 
sented in tabular form for each concentration level. The overall 
performance for all participants for each audit conducted since the 
beginning of the program (with the exception of sulfur dioxide and 
high volume/PM-10 (SSI)) is also shown graphically. 


35767 (PB—-90-187204/XAB) Role of grid-based, reactive 
air-quality modeling in policy analysis: Perspectives and im- 
plications, as drawn from a case study. Final report. Roth, 
P.M.; Blanchard, C.E.; Reynolds, S.D. Princeton Univ., NJ (USA). 
Center for Energy and Environmental Studies. Mar 1990. 115p. 
Available from NTIS, PC AO6/MF A01. 
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A primary objective of the study is to improve the understanding 
of the role of performance quality in determining a model's accept- 
ability and usefulness to the policy maker, and thus to aid in 
developing soundly-based expectations of the modeling process. 
The vehicle for pursuing this objective is examining the historical 
evolution of the Urban Airshed Model (UAM), a grid-based photo- 
chemical model whose basic formulation is similar to the Regional 
Acid Deposition Model, and its application to policy analysis in the 
South Coast Air Basin of California. A derivative objective is to 
draw implications from the findings to aid in appraising the merits 
of future pursuits, notably the mounting of comprehensive field pro- 
grams to support the evaluation of regional acid deposition models. 
The report describes the UAM, examines its predictive capability 
through scrutiny of historical performance statistics, assesses its 
degree of acceptance in the scientific and regulatory communities, 
based on information and viewpoints solicited through question- 
naires and interviews, examines the influence on the policy-making 
community of the UAM studies and, based on these ‘findings’, at- 
tempts to develop a perspective on the expectations of current 
regional acid deposition models. 


35768 (PB-90-187246/XAB) Validation of emission test 
method for PCDs and PCDFs: Work assignment No. 23. Final 
report. Coates, J.T. Midwest Research Inst., Kansas City, MO 
(USA). Mar 1990. 598p. Available from NTIS, PC A25/MF A04. 

The precision and accuracy of the Modified Method Five (MM5) 
sampling and analysis scheme for polychlorinated dibenzo-p- 
dioxins and dibenzofurans (PCDD/PCDF) in municipal waste 
combustor stack gas have been determined. This was accom- 
plished using a dynamic spiking system designed to continuously 
deliver stable isotopic PCDD/PCDF congeners into the MM5 sam- 
pling train upstream of the particulate filter during sampling of 
incinerator stack gas. Field validation tests to measure the recov- 
ery of statically and dynamically spiked PCDD/PCDF during stack 
gas sampling indicated that the resin effectively retained the static 
spike during operating conditions. Dynamic spike recoveries were 
inadequate, partially due to the use of dichloromethane as the ex- 
traction solvent. Toluene was subsequently shown to be more 
appropriate than dichloromethane for obtaining enhanced recover- 
ies of PCDD/PCDF. The overall sampling and analysis scheme as 
recommended in the report was estimated as at better than 80% 
for the accuracy and as at + or - 35% for the precision. 


35769 (PB-90-188699/XAB) Across North America Tracer 
Experiment (ANATEX). Volume 3. Sampling at tower and re- 
mote sites. Technical memo. Heffter, J.L.; Draxler, R.R. National 
Oceanic and Atmospheric Administration, Silver Spring, MD (USA). 
Air Resources Lab. Oct 1989. 72p. (NOAA-TM-ERL-ARL-175). 
Available from NTIS, PC A04/MF A01. 

The Across North America Tracer Experiment (ANATEX) was de- 
signed to provide a comprehensive data base for assessing the 
performance of long-range transport and diffusion models. Three 
distinct perfluorocarbon tracers (PMCH, oPDCH, and PTCH) were 
released simultaneously for a 3-h duration every 2 1/2 days from 2 
sites; PTCH from Glasgow, Montana, and oPDCH and PMCH (ev- 
ery fifth day) from St. Cloud, Minnesota for the 84-day period 
January 5, 1987 through March 29, 1987. The report describes the 
experimental design of the sampling programs at the tower and re- 
mote sites, discusses the measured data and how they were 
analyzed and quality assured, summarizes data characteristics, dis- 
cusses data use, and presents complete data tables for both tower 
and remote sites. The report also describes the characteristics, for- 
mat, and accessibility of data sets created from the data analysis. 


35770 (PB-90-188772/XAB) Users guide for the conversion 
of Navy paint-spray-booth particulate emission-control 
systems from wet to dry operation. Final report, January- 
September 1989. Ayer, J.; Tate, D. Acurex Corp., Mountain View, 
CA (USA). Environmental Systems Div. Mar 1990. 85p. Available 
from NTIS, PC AO5/MF A01. 

The report is a guide for converting U.S. Navy paint-spray-booth 
particulate emission control systems from wet to dry operation. The 
use of water curtains for air-pollution-control of paint-spray booths 
is considered a major source of water and solid-waste pollution 
from industrial painting operations. It is possible, however, to elimi- 
nate this water-pollution problem and significantly reduce the 





solid-waste load by converting the booth to utilize a dry-filter 
pollution-control system. The conversion, however, requires exten- 
sive planning prior to actual facility modification. The report 
describes requirements to facilitate the planning and preparation 
for conversion of typical spray booths. Although the report ad- 
dresses modifications of Navy spray booths, the basic engineering 
requirements discussed apply also to other Department of Defense 
installations and to commercial industrial facilities. 


35771 (PB-90-188855/XAB) Effects of anthropogenic hy- 
drocarbon emission reductions in urban areas with high 
biogenic hydrocarbon emission rates: Tampa and St. Peters- 
burg case study. LAA Report No. p137-1. Report for November 
1988-November 1989. Dimitriades, B.; Lurmann, F. Lurmann and 
Associates, Santa Barbara, CA (USA). Mar 1990. 316p. Available 
from NTIS, PC A14/MF A02. 

Literature review and modeling studies were performed to as- 
sess the role of biogenic VOC emissions in the photochemical 
ozone problem of urban areas. The assessment effort focused 
specifically on recent research results reported by Georgia Institute 
of Technology (GIT) scientists indicating that biogenic VOC's in At- 
lanta reduce substantially the effectiveness of VOC controls in 
reducing ambient ozone. The GIT findings were checked for 
accuracy and for consistency with previous studies and also for ap- 
plicability in other urban areas. EPA and SAI modelers replicated 
the GIT modeling study and verified its results and conclusions. A 
conflict between the GIT study and an earlier study by others was 
resolved, further establishing the validity of the GIT results. Factors 
affecting the strength of the biogenic VOC role in the urban ozone 
problem were found to be the abundance and reactivity of biogenic 
emissions, the prevailing wind speeds during ozone episodes, the 
maximum afternoon mixing height, the size of the urbanized area 
and perhaps other factors also. 


35772 (PB-90-188871/XAB) Rocky 
deposition model assessment: 


Mountain _acid- 
ARM3 model performance 


evaluation. Final report. Moore, G.E.; Morris, R.E.; Douglas, 


S.G.; Kessler, R.E. Systems Applications, Inc., San Rafael, CA 
(USA). Mar 1990. 303p. Available from NTIS, PC A14/MF A02. 

See also PB-89-124408. 

In general, the model performance statistics indicate that the 
performance of the ARM3 is as good or better than the other 
mesoscale air quality models. However, care should be taken in 
the interpretation of these statistical measures. As noted in the 
analysis, the performance of a model varies depending on which 
measures of model performance are used: the model’s ability to 
predict observations matched in time and location or the ability to 
predict peak observations. Because resources were limited, the 
evaluation of ARM3 was limited in scope. In particular, because of 
a lack of an appropriate data base, the ARM3 could not be evalu- 
ated for its primary purpose, i.e., calculating source-specific acid 
deposition impacts in complex terrain. However, the fact that the 
model performs as good or better than existing mesoscale air qual- 
ity simulation models indicates that the model shows some promise 
for use as a regulatory decision-making tool and should be further 
evaluated and refined. 


35773 (PB—90-191784/XAB) Analysis of acid-precipitation 
samples collected by state agencies: January-December 1988. 
Annual report. Shepard, L.S. Global Geochemistry Corp., Canoga 
Park, CA (USA). Mar 1990. 250p. Available from NTIS, PC A11/MF 
Ao2. 

See also report for 1987, PB—89-155279. Portions of this docu- 
ment are not fully legible. 

This report presents analytical data from the 30 acid-precipitation 
collection sites in the State-Operated Network. Samples are col- 
lected weekly in plastic bag liners and shipped in 500 mL 
polyethylene bottles to Global Geochemistry Corporation (the cen- 
tral laboratory for the network). The report contains maps showing 
the location of each site, plots of analytical data, tables of all field 
and analytical data, plots comparing field and laboratory pH and 
conductivity, and information on data quality. Samples are analyzed 
for pH, strong acid, conductivity, fluoride, chloride, nitrite, phos- 
phate, bromide, nitrate, sulfate, ammonium, sodium, potassium, 
calcium, and magnesium. The central laboratory renders technical 
assistance to the collection sites on problems concerning pH and 
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conductivity. Each of the 11 participating state agencies receives 
analytical reports for the samples analyzed the previous month. 
Analyte concentration data are sent to the Acid Deposition System 
(ADS) for inclusion in the National Acid Precipitation Data Base. 


35774 (PB—90-192014/XAB) Field demonstration for mobile 
FT-IR for detection of volatile organic chemicals. Fateley, W.G.; 
Hammaker, R.M.; Gurka, D.F. Environmental Protection Agency, 
Las Vegas, NV (USA). Environmental Monitoring Systems Lab. Mar 
1990. 116p. (EPA-600/4-90/008). Available from NTIS, PC AO6/MF 
A01. 

A mobile laboratory is now available to measure toxic compounds 
in the atmosphere. The mobility of the unit allows access to many 
sites in the continental United States. When the laboratory arrives 
at a designated site, a high resolution Fourier transform (FT-IR) in- 
strument is used to measure the toxic materials, or volatile organic 
compounds, in the atmosphere. The site could be a landfill, lagoon, 
industrial site, chemical spill or any area where atmospheric pollu- 
tion occurs. The FT-IR instrument is capable of identifying and 
quantifying atmospheric molecules at the parts per billion (ppb) 
level. The path observed by the instrument could be as small as a 
few meters, or as large as 600 meters in length, nearly 2,000 feet. 


35775 (PB-90-192964/XAB) NIOSH testimony on asbestos 
before the Subcommittee on Coast Guard and Navigation, 
House Committee on Merchant Marine and Fisheries by R. A. 
Lemen, February 12, 1980. National Inst. for Occupational Safety 
and Health, Cincinnati, OH (USA). Div. of Surveillance, Hazard 
Evaluation and Field Studies. 12 Feb 1980. 12p. Available from 
NTIS, PC A03/MF A01. 

Testimony concerned the activities of the National Institute for 
Occupational Safety and Health (NIOSH) in regard to asbestos 
hazards in the workplace. Workers have been exposed to asbestos 
while mining, milling, and transporting the mineral and while manu- 
facturing and working with products which contain the substance 
such as protective clothing, mailbags, padding, conveyor belts, 
pipes, roofing shingles and gutters. Exposure to asbestos signifi- 
cantly increases the risk of contracting three serious diseases: 
asbestosis, lung cancer, and mesothelioma. Other causes of death 
associated with asbestos exposure include gastrointestinal cancer 
and laryngeal cancer. While it was not certain how asbestos 
causes disease, there has been thought that the surface proper- 
ties, fiber size, and metallic content of the fibers may influence the 
carcinogenic properties of the substance. Exposures to asbestos 
among shipbuilders and seamen were highlighted in the report with 
mention being made of several epidemiologic studies conducted 
among workers in these occupations. The importance of occupa- 
tional standards for asbestos exposure was discussed, and the 
history traced of the development of the standard. The current oc- 
cupational exposure standard for asbestos permitted a maximum of 
two fibers larger than 5 microns in length per cubic centimeter of 
air. Based on recent evidence, NIOSH has requested that this 
standard be lowered to 0.1 fibers per cubic centimeter. 


35776 (PB—90-193160/XAB) Health-hazard evaluation report 
HETA 88-001-1995, Broward County Library, Ft. Lauderdale, 
Florida. Elliott, L.J.; Gupta, S.; Sinks, T. National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH (USA). Nov 1989. 32p. 
(HETA-88-001-1995). Available from NTIS, PC A03/MF A01. 

In response to a request from the Director of Libraries in 
Broward County, Fort Lauderdale, Florida, an evaluation was un- 
dertaken of possible poor air quality in the Main Library Building 
(SIC-8231). The building was eight stories high, and about 300 
county employees worked in the building. Soon after the building 
was opened in April of 1984, workers began to complain of eye 
and upper airway irritation, difficulty in breathing and headaches. 
Particularly on the fifth floor, where government documents were 
housed, the employees suffered allergy-like symptoms. Some doc- 
uments had visible growths of mold on their covers. The building 
had repeated problems with the heating, ventilation and air condi- 
tioning system, and numerous rainwater leaks occurred. All air 
samples collected for viable aerosols contained very low counts of 
mold, and no thermophilic or mesophilic actinomycetes were found. 
Formaldehyde was found in air samples at levels from less than 
0.01 to 0.07 parts per million. Measurements were taken of tem- 
perature, relative humidity, and carbon-dioxide. The carbon-dioxide 
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measurements in some places in the library approached the point 
which indicated that inadequate quantities of fresh air were being 
distributed to an occupied space. The study concluded that the 
employees’ symptoms were not the result of exposure to molds re- 
leased through the ventilation system. 


35777 (PB-90-193186/XAB) Health-hazard evaluation report 
HETA 89-213-1992, Blue Range Engineering Co., Butte, 
Montana. Daniels, W.; Hales, T.; Gunter, B. National inst. for Oc- 
cupational Safety and Health, Cincinnati, OH (USA). Oct 1989. 
25p. (HETA-89-213-1992). Available from NTIS, PC A03/MF A01. 

In response to a request from the Blue Range Engineering Com- 
pany, Butte, Montana, an evaluation was undertaken of employee 
exposure to lead in the fire assay operations. One stage in fire as- 
say involved separating noble metals in ore samples from lead in a 
process called cupeliation. An 8-hour time-weighted average lead 
concentration of 170 micrograms/cubic meter of air (microg/m®*) 
was noted for the personal breathing zone sample for the assayist, 
which exceeded the limit of 50 microg/m*® recommended by OSHA. 
The actual exposure may have been less since the employee was 
wearing respiratory protection. The result of area air sample analy- 
sis indicated that no other metals were present in significant 
amounts when compared to their environmental criteria. A medical 
survey indicated that workers were experiencing increased 
frequencies and intensities of symptoms consistent with lead poi- 
soning compared to nonassay laboratory workers. Blood lead 
levels were significantly higher in assay laboratory workers than in 
other workers; one of two assay laboratory workers had a blood 
lead level about 50 micrograms/deciliter. The study concludes that 
a potential for lead exposure did exist at the time of the study and 
provides recommendations for lowering this exposure. 


35778 (PB-90-193194/XAB) Health-hazard evaluation report 
mHETA 88-269-1993, Meyersdale Manufacturing Co., Meyers- 
dale, Pennsylvania. Kuliman, G.J. National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). Oct 1989. 23p. (MHETA- 
88-269-1993). Available from NTIS, PC A03/MF A01. 

In response to requests from the Amalgamated Clothing and 
Textile Workers Union, Local 393, investigations were made of 
formaldehyde exposures, lead exposures from drinking water, and 
occupational exposures during winter operating conditions at Mey- 
ersdale Manufacturing Company, Meyersdale, Pennsylvania. 
Time-weighted average formaldehyde concentrations from area im- 
pinger samples of facility air ranged from 0.03 to 0.23 parts per 
million (ppm). None of these was over the OSHA Permissible Ex- 
posure Limit of 1 ppm. The levels of formaldehyde measured were 
in the range associated with eye and upper respiratory tract irrita- 
tion. Other organic compounds detected in the atmosphere at the 
site included dioxane, methylene chloride, perchloroethylene, and 
trichloroethane which were attributed to dry cleaning compounds 
from the shirt cleaning area. The concentrations of these com- 
pounds did exceed NIOSH recommended exposure levels based 
on potential carcinogenic effects. An unidentified source of lead 
contamination in the sampling materials invalidated the water sam- 
ples collected for lead analysis. The study concludes that 
formaldehyde concentration did not exceed the OSHA limits. Dry- 
cleaning solvent exposures in the shirt-cleaning area exceeded 
NIOSH lowest feasible limits for potential carcinogens. 


35779 (PB-90-193202/XAB) Health-hazard evaluation report 
HETA 898-262-1994, Chapman Corporation, Albright Power Sta- 
tion, Albright, West Virginia. Stephenson, R.L. National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA). Nov 1989. 
30p. (HETA-89-262-1994). Available from NTIS, PC A03/MF A01. 
In response to a request from the International Brotherhood of 
Electrical Workers, Local 425, an evaluation was made of possible 
asbestos exposures to electrical workers employed by Chapman 
Corporation engaged in electrical rewiring tasks on a boiler at the 
Albright Power Station, Albright, West Virginia. At the time the sur- 
vey was undertaken, a complete refurbishing of boiler number 3 
was being performed, part of which included an asbestos- 
abatement project. The electricians in question did not work inside 
the asbestos-containment area during the survey, but they did per- 
form work outside and around the asbestos-containment area. Air 
sampling results indicated that asbestos-fiber releases did occur 
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outside the containment area. Bulk samples of settled dust re- 
vealed asbestos contamination in the work areas surrounding the 
boiler. There were several deficiencies in the abatement program, 
including the lack of adequate containment and breaches in the 
enclosure. The study concludes that workers in the vicinity of this 
boiler had potential exposure to airborne asbestos fibers. Recom- 
mendations are made to help management representatives 
minimize potential risks through the establishment of a comprehen- 
sive asbestos-abatement program and policies. 


35780 (PB—90-193822/XAB) NIOSH testimony on indoor air 
quality before the Subcommittee on Natural Resources, Agri- 
culture Research and Environment Committee on Science, 
Space, and Technology, US House of Representatives by P. J. 
Bierbaum, September 27, 1989. National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). 27 Sep 1989. 28p. Avail- 
able from NTIS, PC A03/MF A01. 

Testimony considered the activities of the National Institute for 
Occupational Safety and Health (NIOSH) in the area of indoor air 
quality. Energy conservation concerns in the 1970s forced the 
construction of buildings with the key element being preventing in- 
filtration of untempered outside air. Many buildings were effectively 
sealed against air entry. Requests for health-hazard evaluations 
due to a suspected poor quality of indoor air have increased dra- 
matically in recent years. Indoor-air-quality problems may arise 
from a variety of sources including human metabolic activity, smok- 
ing, structural components of the building and contents, biological 
contamination, office and mechanical equipment, and outside air 
pollutants that enter the building. Many times the symptoms and 
health compiaints reported by workers were diverse and not spe- 
cific enough to readily identify the causative agent. The results 
from the health hazard evaluations have enabled NIOSH to classify 
the findings by primary type of problem: contamination from the 
building materials, 4%; microbial contamination, 5%; other contami- 
nation from inside the building, 15%; contamination from outside 
the building, 10%; inadequate ventilation, 53%; and unknown, 13%. 
Ergonomic and psychosocial issues often complicated the findings. 


35781 (PB—90-195108/XAB) Recommended approach to re- 
circulation of exhaust air, January 1978. Research report. 
Partridge, L.J.; Nayak, P.R.; Stricoff, R.S.; Hagopian, J.H. Little 
(Arthur D.), Inc., Cambridge, MA (USA). Jan 1978. 196p. Available 
from NTIS, PC A09/MF A02. 

Also available from Supt. of Docs. See also PB-83-142729. 

A method for the design, installation, and operation of recirculat- 
ing systems that ensures the health of employees within the 
workplace was proposed. It was suggested that these goals can be 
achieved by systematic review and discussion of the various fac- 
tors that bear upon the successful implementation of a recirculation 
system. Topics addressed included a feasibility assessment, and 
discussion of, contaminant characteristics, air cleaning, design of a 
recirculation system, surveillance and response strategies, system 
performance validation, and system maintenance and inspection. 
Both qualitative and quantitative design approaches are discussed. 


35782 (PB—90-195744/XAB) Risk-assessments methodol- 
ogy. Environmental Impact Statement. NESHAPs (National 
Emission Standards for Hazardous Air Pollutants) for Re- 
dionuclides. Background information document. Volume 1. 
Office of Radiation Programs, Washington, DC (USA). Sep 1989. 
269p. (EPA-520/1-89/005). Available from NTIS, PC A12/MF A02. 

See also Volume 2, PB—90-195751. Also available in set of 4 re- 
ports PC E99/MF E99, PB—90-195736. 

The publication contains information on hazard identification, 
movement of radionuclides through environmental pathways, radia- 
tion dosimetry, estimating the risk of health effects resulting from 
exposure to low levels of ionizing radiation, and a summary of the 
uncertainties in calculations of dose risks. 


35783 (PB—90-196601/XAB) Stratospheric ozone depletion: 
Implications for marine ecosystems. Hardy, J.; Gucinski, H. 
Western Washington Univ., Bellingham, WA (USA). c 1989. 6p. 
(EPA-600/J-89/301). Available from NTIS, PC A02/MF A01. 

Pub. in Oceanography(Nov 1989). 

The stratospheric ozone layer shields the earth from biologically 
damaging solar ultraviolet radiation. Chlorofluorocarbons (CFCs), 





used in refrigerants, etc. and halons, used in fire extinguishers, es- 
cape into the lower atmosphere and migrate to the stratosphere, 
destroying the ozone layer by photochemically catalyzing the con- 
version of ozone to oxygen. Global decreases in stratospheric 
ozone have been observed in recent years. As a result, UV-B radi- 
ation is likely to increase over the next few decades, having a very 
real potential for significant impacts on marine ecosystems. It 
would take decades to complete all the research necessary for a 
definitive assessment of the overall long-term effects of strato- 
spheric ozone depletion. However, a research program focusing on 
the major uncertainties could provide an assessment adequate for 
informed decision-making within five years. 


35784 (PB-90-196676/XAB) 2,4-dinitrophenylhydrazine- 
coated silica gel cartridge method for determination of 
formaldehyde in air: Identification of an ozone interference. 
Arnts, R.R.; Tejada, S.B. Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Atmospheric Research and 
Exposure Assessment Lab. c 1989. 5p. (EPA-600/J-89/286). Avail- 
able from NTIS, PC A01/MF A01. 

Pub. in Environmental Science Technology, Vol. 23, No. 
11(1988). 


Two versions of the 2,4-dinitrophenylhydrazine method, a coated - 


silica gel cartridge (solid) and acetonitrile impinger (solvent based), 
were used simultaneously to sample varied concentrations of ozone 
(0-770 ppb) and formaldehyde (20-140 ppb). Ozone was found to 
be a negative interference in the determination of formaldehyde by 
the 2,4-dinitrophenylhydrazine-coated silica gel cartridge method. 
At 120 ppb of ozone, formaldehyde at 40 ppb was under-reported 
by the cartridge method by 34% and at 300 ppb of ozone, 
formaldehyde measurements were 61% low. Greater losses were 
seen at higher ozone concentrations. Impinger sampling (2,4-DNPH 
in acetonitrile) showed no formaldehyde losses due to ozone. 


35785 (PB-90-197724/XAB) Review of EPA materials pro- 
gram: Environmental testing. Spence, J.W.; Edney, E.O.; 
Haynie, F.H. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Atmospheric Research and Exposure Assessment 
Lab. c 1989. 11p. (EPA-600/J-89/298). Available from NTIS, PC 
A03/MF A01. 

Pub. in Jnl. of Protective Coatings and Linings, 19-23, 99 
102(Sep 1989). 

The Clean Air Act Amendments of 1970 authorized the U.S. En- 
vironmental Protection Agency (EPA) to conduct research on the 
effects of air pollutants on the service life of materials. Information 
from the materials effects research program will be used by the 
Agency to conduct cost-benefit studies and to establish criteria for 
developing secondary air quality standards. The report provides an 
overview of the materials effects research program that EPA con- 
ducts for the National Acid Precipitation Assessment Program 
(NAPAP) and the testing facilities and technological procedures 
that are being developed for characterizing environmental degrada- 
tion of materials, especially coatings. As such it is in the national 
interest to share this knowledge and these new capabilities with in- 
dustry. Because the NAPAP research is to be completed by 1990, 
the testing facilities at EPA will be available for use and funding 
support by organizations outside the Agency. In 1986, Congress 
passed the Federal Technology Act, Public Law No. 99-502, that 
permits EPA to enter into Cooperative Research and Development 
Agreements with private industry and other organizations, thereby 
utilizing their facilities for environmental testing and development of 
materials. 


35786 (PB-90-197732/XAB) Accuracy assessment of EPA 
protocol gases in 1988. Wright, R.S.; Wall, C.V.; Decker, C.E.; 
von Lehmden, D.J. Research Triangle Inst., Research Triangle 
Park, NC (USA). ¢ 1989. 5p. Available from NTIS, PC A01/MF A01. 

Pub. in Jnl. of the Air Pollution Control Association, Vol. 39, No. 
9, 1225-1227(Sep 1989). 

The U.S. Environmental Protection Agency (EPA) has estab- 
lished quality-assurance procedures for air pollution measurement 
systems. Among the areas of EPA’s concern is the accuracy of 
compressed gas standards used for calibration and audits of con- 
tinuous emission monitoring systems and ambient air quality 
analyzers. EPA’s regulations specify that the certified values for 
these standards be traceable to National Institute of Standards and 
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Technology (NIST) Standard Reference Materials (SRMs) or to 
NIST/EPA-approved Certified Reference Materials via two trace- 
ability protocols. The results of an audit of all commercial gas 
manufacturers of sulfur dioxide, nitric oxide and carbon monoxide 
at ppm concentration levels are provided, as well as showing how 
each gas manufacturer complied with the reporting requirements to 
the customers as stated in the traceability protocols. 


35787 (PB—90-197740/XAB) Atmospheric weathering 
caused by dry deposition of acidic compounds. Cheek, S.F.; 
Edney, E.0.; Spence, J.W.; Haynie, F.; Corse, E.W. NSI Technol- 
ogy Services Corp., Research Triangle Park, NC (USA). c 1989. 
21p. Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Environmental Science and Health, Vol. A24, No. 
5, 439-457(1989). _ 

The study was conducted to investigate the effects of deposition 
on galvanized steel and painted panels using mobile covering/ 
deionized spray devices at exposure sites located at Steubenville, 
OH and Research Triangle Park (RTP), NC. Ambient rain and 
deionized spray runoff samples from the panels were collected on 
an event basis for seven months and underwent detailed chemical 
analysis. The analysis indicated that the dry deposition of acid 
gases at the sites increased the dissolution rate of galvanized steel 
corrosion products. Although the average SO2 level in Steubenville 
was ten times the RTP value, the rate of Zn dissolution was only 
1.9. This result in conjunction with the presence of large amounts 
of Ca in the Steubenville runoff samples suggest that neutralization 
of acidic gases by dry deposited basic particulates may be impor- 
tant at the Steubenville site. At the RTP site low levels of anions 
were found in the runoff from the painted panel with H(1+) as the 
most abundant cation. This result is consistent with the lack of re- 
activity towards acidic gases due to the absence of alkaline paint 
components. 


35788 (PB-90-197765/XAB) Sampling and analysis experi 
ments for improved characterization of products of incomplete 
combustion. Fuerst, R.G.; Logan, T.J.; Midgett, M.R.; Sykes, A.L.; 
Buedel, T. Radian Corp., Research Triangle Park, NC (USA). c 
1989. 8p. Available from NTIS, PC AO2/MF A01. 

Pub. in Jnl. of Air Pollution Control Association, Vol. 39, No. 7, 
969-974(Jul 1989). 

Laboratory and field experiments were conducted to evaluate the 
Volatile Organic Sampling Train (VOST) methodology for the sam- 
pling and analysis of products of incomplete combustion (PICs). A 
pilot-scale incinerator was used to incinerate several volatile chiori- 
nated organic compounds which were known to produce PICs. 
Approximately 300 ppm of 1,2-dichloroethane, 1,1,1-trichloroethane, 
and trichloroethane were individually incinerated at 700 deg C. 
Standard VOST sampling apparatus was used to collect samples 
for determinations of precision and for distributive volume studies. 
A series of experiments was conducted to establish whether PICs 
were being formed at concentration levels which could be mea- 
sured by the VOST methodology. Samples were collected at 1 L/ 
min for 20 min with standard pairs of Tenax-Tenax/charcoal 
cartridges. The major PICs found were vinyl chloride from 1,2- 
dichloroethane, 1,1-dichloroethene from 1,1,1-trichloroethane, and 
carbon tetrachloride from trichloroethene. Chloromethane was also 
formed at significant levels for all of the compounds incinerated. 
Additional field samples that were collected and analyzed showed 
that the precision of the PIC generation was fairly constant. 


35789 (PB-90-197831/XAB) Diagnostic studies of ozone in 
the northeastern United States based on applications of the 
regional oxidant model (ROM). Final report. Lamb, R.G. Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Atmospheric Sciences Research Lab. May 1989. 22p. (EPA- 
600/D-89/011). Available from NTIS, PC A03/MF A01. 

The paper deseribes the diagnostic study of the ozone problem 
in the Northeastern United States based on simulations performed 
with the Regional Oxidant Model (ROM) and numerical evaluation 
of individual terms in the equations that form the basis of the model. 
The study delineates where and in what quantity ozone is gener- 
ated and where and in what quantities ozone and its precursor 
species are transported. The relative merits of various emissions 
control plans are assessed by comparing how each alters the mag- 
nitudes and spatial patterns of ozone generation and transport. 
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35790 (PB—90-197955/XAB) Hydrocarbon emissions from 
vegetation found in California's Central Valley. Final report. 
Winer, A.M.; Arey, J.; Aschmann, S.M.; Atkinson, R.; Long, W.D. 
California Univ., Riverside, CA (USA). Statewide Air Pollution Re- 
search Center. Nov 1989. 456p. (ARB-R-90/435). Available from 
NTIS, PC A20/MF AO3. 

An essential database for modeling photochemical air pollution in 
California's Central Valley is a reliable gridded emission inventory 
for reactive organic gases (ROG). To date, however, there has 
been a lack of quantitative information concerning the amounts of 
organic gases emitted from natural sources, particularly vegetation, 
in the Sacramento Valley and San Joaquin Valley Air Basins. The 
authors measured the rates of emission of speciated hydrocarbons 
from more than thirty of the most important (based on acreage) 
agricultural and natural plant types relevant to California’s Central 
Valley. Some four dozen individual compounds were identified as 
emissions from the agricultural and natural plant species studied. 
In addition to isoprene and the monoterpenes, sesquiterpenes, al- 
cohols, acetates, aldehydes, ketones, ethers, esters, alkanes, 
alkenes and aromatics were all observed. 


35791 (PB—90-198581/XAB) Temporal variability measure- 
ment of specific volatile organic compounds. Pleil, J.D.; 
McClenny, W.A.; Oliver, K.D. Environmental Protection Agency, 
Research Triangle Park, NC (USA). Atmospheric Research and 
Exposure Assessment Lab. ¢ 1989. 16p. (EPA-600/J-89/313). 
Available from NTIS, PC A03/MF A01. 

Pub. in international Jnl. of Environmental Analytical Chemistry, 
Vol. 37, 263-276(1989). 

Methodology was developed to determine unambiguously trace 
levels of volatile organic compounds as they vary in concentration 
over a variety of time scales. This capability is important because 
volatile organic compounds (VOCs) are usually measured by time- 
integrative techniques that average peak exposures to 
insignificance. The specific method involves a preprogrammed se- 
quential syringe sampler that can fill 150-cu cm syringes with air at 
rates of 2 to 90 min per syringe. The 12 collected samples are 
then transported to the laboratory for fully automated gas- 
chromatographic separation with mass spectrometric detection. 
The instrumentation and method are described, and representative 
results are given to document the variability in VOC concentrations 
in situations such as use of household products and water out- 
gassing in residential air, automobiles during driving, and office 
indoor air that is subject to ventilation system cycling. The method 
is shown to perform automatically in both sampling and analytical 
modes. Contamination and sample integrity tests show typical pre- 
cision to be about 10% relative standard deviation. Field tests 
show that VOC concentrations can vary by greater than an order 
of magnitude on different time scales. 


35792 (PB-90-198599/XAB) Gas chromatography/matrix 
isolation-infrared spectrometry for the identification of poly- 
cyclic aromatic hydrocarbons in urban-air particulate matter. 
Childers, J.W.; Wilson, N.K.; Barbour, R.K. Northrop Services, Inc., 
Research Triangle Park, NC (USA). c 1989. 8p. Available from 
NTIS, PC A02/MF A01. 

Pub. in Applied Spectroscopy, Vol. 4, No. 8, 1344-1349(1989). 

The capabilities of gas chromatography/matrix isolation-infrared 
(GC/MI-IR) spectrometry for detecting and identifying polycyclic 
aromatic hydrocarbons (PAHs) in urban air particulate matter are 
demonstrated. The ability of GC/MI-IR to discriminate between PAH 
isomers that are difficult to distinguish by conventional electron- 
impact ionization gas chromatography/mass spectrometry is 
shown. The MI-IR spectra of PAHs obtained under GC/MI-IR condi- 
tions are comparable to those reported in the literature that were 
obtained by using slow-spray-on matrix deposition techniques. 


35793 (PB—90-198607/XAB) Development and evaluation of 
instrumentation for measurement of indoor air quality. Lewis, 
R.G. Environmental Protection Agency, Research Triangle Park, 
NC (USA). Atmospheric Research and Exposure Assessment Lab. 
c 1989. 8p. (EPA-600/J-89/311). Available from NTIS, PC A02/MF 
A01. 

Under its Indoor Air Quality research program, the U. S. Environ- 
mental Protection Agency (EPA) has developed several new air 
monitoring systems for assessment of nonoccupational exposures 
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to chemicals found primarily in indoor air. Integrating and real-time 
(continuous) instruments for nitrogen dioxide, carbon monoxide, 
formaldehyde and a broad spectrum of volatile organic chemicals 
have been designed and field tested for indoor air and/or personal 
exposure monitoring. Samplers capable of collecting sufficient 
quantities of semivolatile organic chemicals for ultra-trace analysis 
and bioassay, which are also quiet and unobtrusive, have been de- 
veloped and evaluated. 


35794 (PB-90-198623/XAB) Atmospheric dispersion in the 
Arctic: Winter-time boundary-layer measurements. Guenther, 
A.; Lamb, B. Washington State Univ., Pullman, WA (USA). c 1989. 
30p. Available from NTIS, PC A03/MF A01. 

Pub. in Boundary-Layer Meteorology, Vol. 49, 339-366(1989). 

In the paper, the authors present measurements of turbulence 
and boundary-layer structure over open winter-time tundra with an 
emphasis upon the implications of these observations for pollutant 
dispersion modeling. Vertical profiles of mean wind speed, wind di- 
rection and temperature are described, in addition to fluctuations in 
these quantities. Dispersion coefficients are estimated and com- 
pared with the open terrain tracer plume measurements. The work 
is part of an arctic dispersion modeling program supported by the 
EPA Cold Climate Research Program. In other aspects of the pro- 
gram, they have investigated plume downwash and dispersion at 
an arctic industrial site using wind-tunnel model studies and atmo- 
spheric tracer field studies. 


35795 (PB-90-198722/XAB) Preprocessing, variable selec- 
tion, and classification rules in the application of SIMCA 
pattern recognition to mass spectral data. Dunn, W.J.; Emery, 
S.L.; Graham Glen, W.; Scott, D.R. Illinois Univ., Chicago, IL 
(USA). ¢ 1989. 9p. Available from NTIS, PC AO2/MF A01. 

Pub. in Environmental Science and Technology, Vol. 23, No. 
12(1989). 

In a recent report a strategy was proposed for the classification 
and identification of toxic organic compounds observed in ambient 
air from mass spectra using computational pattern recognition 
based on SIMCA principal components modeling of the autocorre- 
lation transformed mass spectra. With this technique very good 
classification and identification results (87% and 84%, respectively) 
were obtained with GC/MS from training and calibration data for 
the 78 toxic compounds targeted for routine monitoring in ambient 
air. However, when applied to GC/MS ambient air field data, a 
number of hydrocarbons were incorrectly classified as chlorocar- 
bons indicating that the training sets were not optimal for 
discriminating between these classes. A new strategy for data re- 
processing, variable selection and class model optimization has 
been developed to solve this problem. Only the sixteen most in- 
tense ions in each mass spectrum are retained. The MS data are 
scaled by taking the square root of the intensities and the autocor- 
relation transform is then taken. A training class has been 
introduced for hydrocarbons in addition to three other classes. The 
original SIMCA classification rule has been modified to give a more 
reasonable approximation of the training set pattern structure and 
object distances from the class models. 


35796 (PB—90-198730/XAB) Advanced methodologies for 
sampling and analysis of toxic organic chemicals in ambient 
outdoor, indoor, and personal respiratory air. Lewis, R.G. Envi- 
ronmental Protection Agency, Research Triangle Park, NC (USA). 
Atmospheric Research and Exposure Assessment Lab. c 1989. 
19p. (EPA-600/J-89/315). Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of the Chinese Chemicai Society, Vol. 36, No. 4, 
261-277(1989). 

Many different kinds of sampling devices and analytical tech- 
niques are required to assess the potential adverse effects of toxic 
air pollutants on human health and the ecosystem. The U.S. Envi- 
ronmental Protection Agency has an on-going research and 
development program designed to provide the necessary tools to 
monitor air quality both outdoors and indoors and to measure per- 
sonal respiratory exposures. Particular emphasis in recent years 
has been placed on real-time and integrative methods for neutral 
and polar volatile organic chemicals (e.g., chlorinated hydrocar- 
bons, single-ring aromatics, alcohols, aldehydes, ethers, thiols, 
nitriles) and semivolatile organics (e.g., polynuclear aromatics, 





nitrated aromatics, pesticides, phenols). Samplers capable of ob- 
taining sufficient quantities of chemicals for ultratrace analyses and 
sometimes bioassay, that are also quiet, unobtrusive and user- 
friendly, are being developed and evaluated for indoor, outdoor, 
and personal monitoring. New analytical techniques such as 
matrix-isolation GC/FTIR, and supercritical fluid extraction and chro- 
matography are being adapted to characterize collected samples. 


35797 (PB-90-199266/XAB) National air pollutant emission 
estimates, 1940-1988. Final report. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Office of Air Quality 
Planning and Standards. Mar 1990. 74p. (EPA-450/4-90/001). 
Available from NTIS, PC A04/MF A01. 

See also PB—89-184709. 

The report presents estimates of trends in nationwide air pollutant 
emissions for six major pollutants: particulate (PM/TSP), sulfur ox- 
ides, nitrogen oxides, reactive volatile organic compounds, carbon 
monoxide, and lead. Estimates are provided for major categories of 
air pollution sources. A short analysis of emission trends is given, 
along with a discussion of methods used to develop the data. 


35798 (PB—90-200114/XAB) National air quality and emis- 
sions trends report, 1988. Curran, T.C.; Faoro, R.; Fitz-Simons, 
T.; Frank, N.; Freas, W. Environmental Protection Agency, Re- 
search Triangle Park, NC (USA). Office of Air Quality Pianning and 
Standards. Mar 1990. 153p. (EPA-450/4-90/002). Available from 
NTIS, PC AO8/MF A01. 

See also report for 1987, PB—90-130352. 

The report presents national and regional trends in air quality 
from 1979 through 1988 for total suspended particulate, sulfur 
dioxide, carbon monoxide, nitrogen dioxide, ozone and lead. Air 
pollution trends were also examined for the 5-year period (1984- 
88). Both national and regional trends in each of these pollutants 
are examined. National air quality trends are also presented for 
both the National Air Monitoring Sites (NAMS) and other site cate- 
gories. In addition to ambient air quality, trends are also presented 
for annual nationwide emissions. The emissions are estimated us- 
ing the best available engineering calculations; the ambient levels 


presented are averages of direct measurements. The report also 
includes a section, Air Quality Levels in Metropolitan Statistical Ar- 
eas (MSAs). Its purpose is to provide interested members of the 
air pollution control community, the private sector and the general 
public with greatly simplified air pollution information. Air quality 
statistics are presented for each of the pollutants for all MSAs with 
data in 1988. 


35799 (PB-90-200221/XAB) Workshops dealing with the 
PCB issue. Topical report, January 1982. Gaynor, A.J.; Johnson, 
D.O. IIT Research Inst., Chicago, IL (USA). Jan 1982. 28p. Avail- 
able from NTIS, PC A03/MF A01. 

The Electric Power Research Institute (EPRI) conducted a semi- 
nar on PCB at the AMFAC Hotel-Dalias, Texas on December 1, 2, 
and 3, 1981. There were approximately 300 attendees with the 
majority of people representing their respective electric utility. The 
other attendees were consultants or representatives of companies 
that handle or treat PCB materials for disposal. The various ses- 
sions for the 3-day meeting were entitled: PCB detection and 
analysis; PCB spill cleanup—analysis and treatment; PCB liquids— 
destruction and handling; Capacitors—rupture prevention and 
disposal; Contaminated oilaboratory; and Contaminated oilfield 
trials. 


35800 (PB—90-200288/XAB) Compendium of methods for 
the determination of air pollutants in indoor air. Winberry, W.T.; 
Forehand, L.; Murphy, N.T.; Ceroli, A.; Phinney, B. Engineering- 
Science, Inc., Cary, NC (USA). Apr 1990. 845p. Available from 
NTIS, PC A99/MF E06. 

Determination of pollutants in indoor air is a complex task be- 
cause of the wide variety of compounds of interest and the lack of 
standardized sampling and analysis procedures. To assist agencies 
and persons responsible for sampling and analysis of indoor 
pollutants, the methods compendium provides current, technically- 
reviewed sampling and analysis procedures in a standardized 
format for determination of selected pollutants of primary impor- 
tance in indoor air. Each chapter contains one or more active or 
passive sampling procedures along with one or more appropriate 
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analytical procedures. The ten chapters of the compendium cover 
determination of volatile organic compounds, nicotine, carbon 
monoxide and carbon dioxide, air exchange rate, nitrogen dioxide, 
formaldehyde, benzo(a)pyrene and other polynuclear aromatic hy- 
drocarbons, acid gases and aerosols, particulate matter, and 
pesticides. As further advancements are made, the procedures 
may be modified or updated, or additional methods may be added 
as appropriate. 


35801 (PB—90-201062/XAB) Laboratory and field evalua- 
tions of extrasensitive sulfur dioxide and nitrogen dioxide 
analyzers for acid deposition monitoring. for 1 
January-10 August 1988. Richman, E.E.; Green, A.H.; Wright, 
R.S.; Sickles, J.E. Research Triangle Inst., Research Triangle Park, 
NC (USA). May 1989. 127p. Available from NTIS, PC AO7/MF A01. 

Studies of environmental acid deposition require monitoring of 
very low levels of several atmospheric pollutants. Various passive 
and active samplers have been used to collect integrated atmo- 
spheric samples for such studies. Continuous analyzers offer an 
advantage because of their capability to provide more detailed in- 
formation on the diurnal concentration patterns of the pollutants of 
interest. The U. S. EPA acquired two continuous NO2 analyzer 
models (CS! 1600 and Scintrex LMA 3) and one SO2 analyzer 
model (TECO 43S) with sufficient sensitivity to be potentially useful 
in studies of acid deposition. In the laboratory evaluation, perfor- 
mance parameters such as precision, limit of detection and 
interferences were quantitated. In the 31-day field evaluation, zero 
and span factor drafts and precision were quantitated. The results 
of the laboratory and field evaluations are given in the report. Al- 
though EPA has not established performance specifications for 
extrasensitive analyzers, the results of the laboratory and field 
evaluations suggest that the analyzers, generally, will perform in an 
acceptable fashion for the intended application. Nevertheless, sev- 
eral specific areas needing improvement were uncovered in the 
evaluations. 


35802 (PB-90-202201/XAB) Training series on environmen- 
tal technologies promotion No. 1: Tools for ambient air quality 
management. Graber, M. United Nations Industrial Development 
Organization, Vienna (Austria). 1989. 66p. (UNIDO/IPCT— 
88(SPEC)). Available from NTIS, PC EE04/MF A01. 

The contents include Lectures on: emission standards vs. 
ambient air quality standards; emission factors and emission inven- 
tories; air pollution and properties of hydrocarbon fuels; air quality 
dispersion modeling; ambient air quality monitoring; source moni- 
toring of emissions; particulate matter filtration by electrostatic 
precipitation; and air quality evaluation through environmental im- 
pact assessment. 


35803 (PB—90-204603/XAB) Guidance on applying the data- 
quality objectives process for ambient-air monitoring around 
Superfund sites (stages 1 and 2). Research Triangle Inst., Re- 
search Triangle Park, NC (USA). Aug 1989. 52p. Available from 
NTIS, PC A04/MF A01. 

See also PB—90-204611. 

The document provides direction and assistance on how the 
data-quality objectives process is used to design an ambient-air- 
monitoring system around a Superfund site. Examples are given 
for Stage | (preliminary decision) and Stage Il (refinement of the 
decision and requirements) for monitoring during remedial action at 
a hypothetical Superfund site. 


35804 (PB-90-204611/XAB) Guidance on applying the data- 
quality objectives process for ambient-air monitoring around 
Superfund sites (Stage 3). Smith, F.; Salmons, C.; Messner, M.; 
Shores, R. Research Triangle Inst., Research Triangle Park, NC 
(USA). Mar 1990. 66p. Available from NTIS, PC A04/MF A01. 

See also PB—90-204603. 

The document along with a previous document (EPA-450/4-89- 
015, August 1989) covering Stages | and Il, provides an illustration 
of how the data quality objectives (DQO) process is used to design 
an ambient air monitoring system that will be adequate for the in- 
tended use of the data. The two documents combined are intended 
to serve as a bridge between the Quality Assurance Management 
Staff's (QAMS) DQO guidance and an actual application of the 
DQO process at a Superfund site. The document illustrates the 
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process of developing a monitoring system for volatile organic 
compounds in the ambient air to the point of submitting the design 
to the decision maker for approval. 


35805 (PB-90-864265/XAB) Atmospheric aerosols: Mathe- 
matical modeling and computerized simulation. December 
1982-March 1990 (A Bibliography from the international 
Aerospace Abstracts data base). Report for December 1982- 
March 1990. National Technical Information Service, Springfield, 
VA (USA). Apr 1990. 95p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—84-867027. U.S. sales only. 

This bibliography contains citations concerning mathematical 
modeling and computerized simulation of atmospheric aerosols of 
various compositions from a wide variety of sources. The optical, 
chemical, and physical properties, and the effects of aerosols are 
modeled and physical interpretations rendered. Some attention is 
given to extraterrestrial planetary aerosols. (This updated bibliogra- 
phy contains 198 citations, 133 of which are new entries to the 
previous edition.) 


35806 (PB-90-864273/XAB) Atmospheric aerosols: Mathe- 
matical modeling and computerized simulation. December 
1982-March 1990 (A Bibliography from the NTIS data base). 
Report for December 1982-March 1990. National Technical Infor- 
mation Service, Springfield, VA (USA). Apr 1990. 111p. Available 
from NTISPC NO1/MF N01. 

Supersedes PB—84-855063. 

This bibliography contains citations concerning mathematical 
modeling and computerized simulation of air-polluting and 
light-obstructing atmospheric aerosols. The compositions and char- 
acteristics, and the thermal, radiative, and various other effects of 
the aerosols are considered. Attention is also given to analyses of 
models. Atmospheric modeling of air pollution in general, excluding 
aerosols, is examined in a separate published bibliography. (This 
updated bibliography contains 178 citations, 102 of which are new 
entries to the previous edition.) 


35807 (PB—90-864778/XAB) Effluent treatment in the paint 
and coating industry. January 1980-January 1990 (A Bibliogra- 
phy from World Surface Coatings Abstracts). Report tor 
January 1980-January 1990. National Technical Information Ser- 
vice, Springfield, VA (USA). Apr 1990. 107p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB—89-863583. 

This bibliography contains citations concerning the analysis and 
treatment of effluents from the coating industry. Filters used for sol- 
vent absorption and recovery, activated carbon absorption of paint 
fumes, hydrogen peroxide treatment of wastes, effluent heat recov- 
ery, and biological treatments are discussed. (This updated 
bibliography contains 286 citations, 185 of which are new entries to 
the previous edition.) 


35808 (PB—90-865197/XAB) Gas scrubbers used in pollu- 
tion control. August 1987-March 1990 (A Bibliography from the 
COMPENDEX data base). Report for August 1987-March 1990. 
National Technical Information Service, Springfield, VA (USA). Apr 
1990. 68p. Available from NTISPC NO1/MF N01. 

Supersedes PB—89-865786. 

This bibliography contains citations concerning particle and gas 
scrubbers. Topics include design aspects, performance evaluations, 
gas flow analyses, and pollutant chemistry. Pollution control of 
$02, NOX, CO, CO2, hydrocarbons, and particulates is discussed. 
(This updated bibliography contains 122 citations, 26 of which are 
new entries to the previous edition.) 


35809 (PB-90-865734/XAB) Electrostatic precipitators. Jan- 
uary 1979-April 1989 (A Bibliography from the NTIS data base). 
Report for January 1979-April 1989. National Technical Informa- 
tion Service, Springfield, VA (USA). Apr 1990. 226p. Available from 
NTISPC NO1/MF NO1. 

See also PB-90-865742. 

This bibliography contains citations concerning the use of elec- 
trostatic precipitators for air pollution control in industrial plants and 
electrical power generating facilities. Topics include theoretical 
analyses, field investigations of specific installations, and perfor- 
mance comparisons with other particulate removal systems. 
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Economic evaluations and system design considerations are pre- 
sented. (This updated bibliography contains 400 citations, none of 
which are new entries to the previous edition.) 


35810 (PB—-90-865742/XAB) Electrostatic precipitators. May 
1989-April 1990 (A Bibliography from the NTIS data base). Re- 
port for May 1989-April 1990. National Technical Information 
Service, Springfield, VA (USA). Apr 1990. 46p. Available from 
NTISPC NO1/MF NO1. 

Supersedes PB-89-860910. See also PB-90-865734. 

This bibliography contains citations concerning the use of elec- 
trostatic precipitators for air pollution control in industrial plants and 
electrical power generating facilities. Topics include theoretical 
analyses, field investigations of specific installations, and perfor- 
mance comparisons with other particulate removal systems. 
Economic evaluations and system design considerations are pre- 
sented. (This updated bibliography contains 59 citations, all of 
which are new entries to the previous edition.) 


35811 (PB-90-866310/XAB) Toxic-material measurement, 
monitoring, and control in the metal joining and finishing in- 
dustries. January 1978-February 1990 (A Bibliography from 
Pollution Abstracts). Report for January 1978-February 1990. 
Nationa! Technical Information Service, Springfield, VA (USA). Apr 
1990. 45p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning the measure- 
ment, monitoring, and control of toxic exposure to workers in the 
metal joining and finishing industries. Topics include measurement 
methods and monitoring studies of the workplace solvents and 
electroplating baths used in degreasing and painting of the metal 
surfaces involved in joining or finishing. Coverage includes ac- 
cepted control procedures relating to toxic exposure that meet 
health guidelines and regulations. Welding safety and health guide- 
lines from several sources are detailed, including air contamination 
and welding fumes standards. References to recovery and recy- 
cling of waste metals are covered in a separate Published Search. 
(Contains 88 citations fully indexed and including a title list.) 


35812 (SNV-3633) Discharge of nitrogen dioxide (NO>) 
from automobiles, trucks, and buses. Laveskog, A. (Statens 
Naturvaardsverk, Stockholm (SE). Bilavgaslaboratoriet). Statens 
Naturvaardsverk, Stockholm (Sweden). Jul 1987. 98p. (in 
Swedish). Order Number DE90796229. Available from NTIS (US 
Sales Only), PC AO5/MF A01. 

During a long time regulated as well as unregulated automobile 
exhaust emissions have been measured at the Automobile Exhaust 
Emissions Laboratory. Among the unregulated, NO2 has been 
measured. As NOz is the most harmful nitrogen oxide to man as 
well as to nature and materials, it is considered important to report 
results from both published and unpublished emission tests. Pas- 
senger cars are included as well as heavy trucks and buses with 
diesel engines. Some literature background is also included. The 
results show that the fraction of NO2 is 5-10% of the NO,- 
emission, but, at low road, at high excess air, with certain filter/ 
catalysts and from a diesel passenger car, the NO2-fraction can 
amount to 25 to almost 100%. For gasoline fueled passenger cars 
conforming to Swedish A10-regulations (US-72/73) it can be seen 
strong negative correlation between fuel consumption per time unit 
and the percentage of NO, being NO2. This means that high loads 
are associated with low NOz fractions and idle, light cruising and 
decellerations give low fractions of NO2. For other cars and param- 
eters correlations are low or not existing. It is recommended that 
NOz-measurements should always be included when testing filters/ 
catalysts on heavy diesel engines. It is further recommended to 
perform a broader study of passenger diesel cars. A last study 
area to be included in comming research programmes is the NO2- 
emissions from catalysts equipped cars running, at least part time, 
in lean burn mode. 


35813 (UCRL-—101837-Rev.1) Greenhouse gases: Changing 
the global climate: Revision 1. MacCracken, M.C. Lawrence Liv- 
ermore National Lab., CA (USA). Apr 1990. 16p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-48. 
(CONF-8907191—2-Rev.1: Workshop on global climate change and 
its effects on California, Davis, CA (USA), 10-12 Jul 1989). Order 





54 ENVIRONMENTAL SCIENCES 


5401 Environmental Sciences, Atmospheric 


Number DE90011459. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

The increasing atmospheric concentrations of carbon dioxide and 
other radiatively active gases will enhance the ability of the atmos- 
phere to trap infrared radiation and thereby lead to warming of 
Earth's climate. Numerical models suggest that the global average 
surface air temperature can be expected to increase a few degrees 
during the twenty-first century. This estimate is probably uncertain 
by a factor of at least two. The uncertainties in estimates of re- 
gional changes of temperature and precipitation are even greater. 
Despite these uncertainties, however, there is broad agreement 
that the persistence and rapidity of such changes would be un- 
precedented in historical times. To moderate the projected climatic 
and environmental changes, the rate of emissions of greenhouse 
gases must be slowed while alternative energy technologies are 
developed. 31 refs., 2 figs., 2 tabs. 


35814 The role of atmospheric chemistry in climate change. 
Volume 5. Wuebbles, D.J. (California Univ., Livermore, CA (USA)); 
Grant, K.E.; Connell, P.S. 16p. Air Pollution Control Assoc., Pitts- 
burgh, PA (USA) (1988). (CONF-880679-—: 81. annual meeting of 
Air Pollution Control Association, Dallas, TX (USA), 19-24 Jun 
1988). 

Report 88-87.7. 

Surface emissions and concentrations of globally important trace 
gases are increasing. Climate models indicate significant tempera- 
ture increases could occur in the next century due to increasing 
CO. concentrations. However, the combined direct radiative effects 
from other trace gases could be as large as those estimated for 
CO. Many of these gases also have indirect effects on climate 
through their chemical interactions with other radiatively important 
atmospheric constituents. For example, within the troposphere, 
emissions of CH,, CO, and NO, may increase concentrations of 
ozone, an important radiatively active gas. These emissions may 
also effect concentrations of hydroxyl (OH), which, while not radia- 
tively important, has an important impact on tropospheric chemistry 
and on the concentrations of long-lived gases reaching the strato- 
sphere. In the stratosphere, dissociation of CH,, N2O, and the 
CFCs can lead to changes in the ozone distribution. Oxidation of 
increasing CH, concentrations would increase stratospheric con- 
centrations of radiatively important water vapor. Climate change 
can, on the other hand, alter tropospheric H2O concentrations, fur- 
ther affecting chemistry impacts on climate. In this paper. 


35815 Determination of polychlorinated dibenzo-p-dioxins 
and dibenzofurans and associated health risks in ambient air 
in Ohio. Volume 5. Edgerton, S.A. (Battelle Columbus Div., OH 
(USA)); Czuczwa, J.M.; Rench, J.D.; Egan, D.A.; Hodanbosi, R.F.; 
Koval, P.J. 16p. Air Pollution Control Assoc., Pittsburgh, PA (USA) 
(1988). (CONF-880679-: 81. annual meeting of Air Pollution Con- 
trol Association, Dallas, TX (USA), 19-24 Jun 1988). 

Report 88-77.1. 

Concentrations in the environment of polychlorinated dibenzo-p- 
dioxins (PCDD), and related compounds such as polychlorinated 
dibenzofurans (PCDF), have recently been the cause of great con- 
cern due to their suspected high toxicity. General low background 
concentrations of PCDD/PCDF are found in the atmosphere, the 
sediments, aquatic organisms and the human population. Evidence 
in the sediment record suggest that there have been increases in 
PCDD/PCDF pollution since 1940. In this study, the authors 
present the results of a program to determine the sources, occur- 
rence and effects of PCDD and PCDF concentrations in ambient 
air in Ohio at several locations. 


35816 Particle size analyzers for air quality studies. Chen, 
B.T. (Inhalation Toxicology Research Institute, Lovelace Biomedical 
Environmental Research Institute Albuquerque, NM (US)); Yeh, 
H.C.; Cheng, Y.S.; Newton, G.J. pp. 453-514 of Encyclopedia of 
environmental control technology. Cheremisinoff, D.N. Gulf Publish- 
ing Company, Houston, TX (USA) (1989). 

The article discussed a variety of methods and instruments that 
can be used to measure particles size distributions ranging rom 
0.005 to 50 um in diameter. Note that no single instrument can be 
used to make size measurements over the entire range of particle 
sizes. Microscopic (optical and electronic) methods can be used for 
both micron and submicron particles. However, the applicable size 


ranges of instruments measuring equivalent diameter depend on 
size-related properties. Inertia-type instruments are generally good 
for particles greater than 0.3 to 20 um. Optical instruments are suit- 
able for sizes between 0.1 and 10 um. Devices based on diffusion 
and electrical mobility are appropriate for submicrometer particles, 
especially those smaller than 0.1 um that cannot be measured 
easily by either inertia- or the optical-type instruments. In this chap- 
ter, emphasis is placed on the principles, descriptions, applicable 
size ranges, advantages or disadvantages, and suitability for field/ 
laboratory usage of each instrument. For more detailed information 
about aerosols in general, several references are recommended. 


35817 Environmental chamber test methodology for charac- 
terizing organic vapors from solid emission sources. 
Matthews, T.G. (Health and Safety Research Div., Oak Ridge Na- 
tional Lab., Oak Ridge, TN (US)). pp. 921-934 of Encyclopedia of 
environmental control technology. Cheremisinoff, D.N. Gulf Publish- ° 
ing Company, Houston, TX (USA) (1989). 

The development of environmental chamber test methodology is 
strongly tied to a comprehensive plan for characterization or or- 
ganic emitters including sample selection, chamber design, test 
protocols and analytical methods and data analysis and modeling. 
Sample selection can minimally reflect the most commonly used 
subpopulations in a chosen product line. The physical design of 
the environmental chamber test system should minimally consider 
the size and lining of the chamber and the range and control of 
environmental, air exchange and product loading conditions. Mea- 
surement and control of mixing and face velocities across the test 
specimens may be required for non-source-limited emissions. The 
author recommends that the test protocol describe procedures for 
product handling and conditioning, system calibration and the se- 
lection of test conditions. 


35818 AES and TDS study of the adsorption of NH, and NO 
on V20s and TiO2 surfaces: Mechanistic implications. Odrio- 
zola, J.A. (Lawrence Berkeley Laboratory, CA (USA)); Heinemann, 
H.; Pereira, P.; Somorjai, G.A.; de la Banda, J.F.G. Journal of 
Catalysis (USA), 119(1): 71-82 (Sep 1989). 

The adsorption of NH3 and NO on pure V2Os and on TiO 
samples at pressures (ca. 25 Torr) and temperatures (room tem- 
perature to 675 K) close to those used in industry with V20</TiO2 
catalysts to carry out the NO reduction with NH3 has been studied 
by Auger electron spectroscopy (AES) and thermal desorption 
spectroscopy (TDS), using a UHV chamber equipped with a built-in 
high pressure cell (up to 1 atm). NHg adsorption takes place over 
the whole range of temperatures studied on TiO2 and on V2Os as 
well as on reduced V2Os5 surfaces. NO adsorption occurs only on 
TiOz and on reduced V2Os but not on oxidized V2Os surfaces. It is 
shown that NH3 reduces the vanadium pentoxide surface resulting 
in the production of N20. The presence of N2O, NO, and Oo re- 
sults in the reoxidation of the vanadium surface with the nitrogen 
oxides being converted into No. No evidence for the NO + NHg re- 
action has been obtained on the TiO2 surface. However, NO 
adsorption on TiO. appears to be a main factor for the catalyst ef- 
fectiveness in V2Os5TiO2 samples since it may provide a source of 
NO at the interface of vanadia islands on TiO2 in the actual cata- 
lyst. Finally, from TDS and AES data a reaction mechanism is 
suggested that may explain the reduction of NO to Nz as well as 
the side reaction responsible for the production of N2O. 


35819 Kinetics and thermochemistry of the equilibrium CC 
+ Op = CCl3zO02. Russell, J.J. (Catholic Univ. of America, Wash- 
ington, DC (USA)); Seetula, J.A.; Gutman, D.; Danis, F.; Caralp, 
F.; Lightfoot, P.D.; Lesclaux, R.; Melius, C.F.; Senkan, S.M. Jour- 
nal of Physical Chemistry (USA), 94(8): 3277-3283 (19 Apr 1990). 

The equilibrium CCl, + O2 = CCl,O2 has been studied experi- 
mentally between 351 and 461 K, the temperature range in which 
it could be clearly observed and characterized. Equilibrium 
constants were measured as a function of temperature at two labo- 
ratories using different techniques and different experimental 
conditions. In both investigations, CClz was produced by pulsed 
UV photolysis, and CCl3z relaxation to equilibrium, in the presence 
of O2, was monitored in time-resolved experiments, using either 
photoionization mass spectrometry or UV absorption spectrometry. 
The results indicate a considerable weakening of the CH3-O2 bond 
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caused by chlorine substitution on the CH; group, from 32.4 kcal 
mol—" [DH°298(CH3-O2)] to 19.9 kcal mol—' [DH°29g(CClg-O2)). 


35820 Calculation of rate constants for the reactions of 
OP) with olefins using a nonadiabatic electronic tunneling 
model. Smalley, J.F. (Brookhaven National Lab., Upton, NY 
(USA)); Klemm, R.B. Journal of Physical Chemistry (USA), 94(8): 
3358-3361 (19 Apr 1990). DOE Contract ACO2-76CH00016. 

A model that explains the remarkable non-Arrhenius behavior of 
the rate constants for the reactions of O(°P) with olefins is pre- 
sented. In this model, the oxygen atom initially and reversibly 
forms a ground-state intermediate charge-transfer complex with the 
olefin. This ground-state complex subsequently reacts to form the 
oxygen atom-olefin adduct. The second feature of this model is 
that the formation and dissociation of the ground-state complex are 
both mediated by nonadiabatic electronic (tunneling) transitions to 
the excited charge-transfer state of this complex. 


5402 Environmental Sciences, Terrestrial 


Refer also to citation(s) 33926, 33929, 33930, 33935, 33937, 
34029, 34129, 34133, 34137, 34138, 34139, 34166, 34168, 34169, 
34506, 35170, 35171, 35201, 35799, 35859, 35909, 35915, 35916, 
35917, 35923, 35927, 35931, 35938, 36683 


35821 (AECL-8834) Radiological monitoring in the envi- 
ronment at the Chalk River Nuclear Laboratories. Cooper, E.L. 
Atomic Energy of Canada Ltd., Chalk River, ON (Canada). Chalk 
River Nuclear Labs. Aug 1985. 45p. Order Number DE90629759. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

The Chalk River Nuclear Laboratories (CRNL) are located in a 
sparsely populated area on the Ontario bank of the Ottawa River, 
approximately 150 km upstream from Ottawa. The site contains di- 
verse facilities including research reactors, research laboratories 
and support facilities, isotope production facilities, a heavy-water 
upgrading plant and waste management areas. Due to the nature 
of operations at CRNL, the range of radionuclides potentially or ac- 
tually released to the environment is greater than that in normal 
releases from operating power reactors. The monitoring program 
for routine releases (which are much below prescribed limits) at 
CRNL has evolved over many years and it has been designed to 
measure adequately the releases of radionuclides and assess their 
concentrations along environmental pathways. The major effluent 
streams from CRNL are sampled continuously with automatic sam- 
plers. These samples are analysed for total beta and gross alpha 
activities, while composite samples are analysed for specific ra- 
dionuclides by liquid scintillation counting, gamma-ray spectrometry 
and radiochemical analysis. Releases from the waste management 
areas are monitored by routine sampling of surface waters on site. 
Groundwater and subsurface sediment samples are collected peri- 
odically to map active plumes and to provide data for research 
studies. The off-site effects of airborne releases are monitored with 
a network of TLD’s. Monthly composite samples from the Ottawa 
River are collected both upstream and downstream of CRNL, while 
other offsite surface waters are sampled annually. The concentra- 
tions of radionuclides in precipitation and local milk are also 
routinely measured. Routine meteorological measurements are 
also included in the monitoring program at CRNL. The data are 
used to calculate doses from airborne releases under both normal 
and accident conditions. 


35822 (CCIW/RRB-89-62) Major ion chemistry of the pre- 
melt snowpack, Turkey Lakes Watershed, 1980 - 1988. Semkin, 
R.G.; Jeffries, D.S.; Neureuther, R.; Seymour, M. Canada Centre 
for Inland Waters, Burlington, ON (Canada). Rivers Research 
Branch. Aug 1989. 2ip. (MICROLOG-90-02448). Available from 
PC National Water Research Institute (Canada), 867 Lakeshore 
Rd., Box 5050, Burlington, ON, CAN L7R 4A6; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; 
MF $10 CAN. 

The Turkey Lakes Watershed, located on the Precambrian 
Shield 60 km north of Sault Ste. Marie, Ontario, is the site of multi- 
disciplinary studies into the aquatic and terrestrial effects of the 
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long range transport of air pollutants. As a consequence of the sig- 
nificant contribution of snowmelt to the hydrological flux and to the 
biogeochemical cycling of major ions and nutrients in the basin, 
long-term research was established to clarify the physical and 
chemical properties of the parent snowpack. Composite cores from 
the pre-melt snowpack were collected at 11 sites from 1981-88. 
Anrual mean water equivalence ranged from 159-377 mm. The 
chemical composition of the snow cover reflected the anthro- 
pogenic source of the major ions as shown by levels of H+, NO3— 
and SO4~-*which constituted about 70% of the total ionic content. 
Both concentrations and ion loadings were influenced by the water 
equivalence: peak snowpack concentrations paralleled minimum 
water content whereas maximum loadings coincided with high wa- 
ter equivalence values. The annual trend in the equivalent ratios of 
$04?- /NO3-, H*+/SO4-2 and H*+/NO3~ supported the hypothesis 
that H+ and NO3~" levels in snowfall have increased in relation to 
SO4-? since 1980. Snowpack concentrations averaged over the 
basin were generally less than levels in cumulative wet-only depo- 
sition, a discrepancy attributable primarily to inter-site variability in 
the snow cover. 7 refs., 6 figs., 3 tabs. 


35823 (DOE/ER/60664—-4) Benchmark and application of 
the RAETRAD [RAdon Emanation and TRAnsport into 
Dwellings] model. Rogers, V.C.; Nielson, K.K. Rogers and Asso- 
ciates Engineering Corp., Salt Lake City, UT (USA). [1990]. 10p. 
Sponsored by U.S. DOE Energy Research; Environmental 
Protection Agency. DOE Contract FG02-88ER60664. Contract IAG- 
RWFL933783. (CONF-900224-5: International symposium on 
radon and radon reduction technology, Atlanta, GA (USA), 19-23 
Feb 1990). Order Number DE90011419. Available from NTIS, PC 
AO2/MF A01; OSTI; INIS; GPO Dep. 

Field measurements were used to benchmark a simple new pre- 
dictive correlation between soil has permeability and soil grain size, 
moisture, and porosity. The correlation was incorporated with a 
previous diffusion correlation into the new Radon Emanation and 
Dwellings (RAETRAD) code, that calculates radon generation and 
two-dimensional transport in soils, and radon entry into structures. 
RAETRAD generalizes the one-dimensional Radon Emanation and 
Transport (RAETRAN) model, combining advective and diffusive 
radon transport with radon emanation, decay, absorption, and 
adsorption. RAETRAD calculations suggest 0.3 liter/minute normal- 
ized radon entry rate for slab-on grade homes on low-permeability 
soils increasing to 7 liter/minute for sandy soils. Soil or fill properties 
in the first few feet dominate radon entry efficiency and limiting ra- 
dium concentrations for prescribed indoor radon levels. For indoor 
radon concentrations of 2 pCi/liter, sandy soils may contain only 2— 
3 pCi/g radium compared to 10-20 pCi/g for more clayey soils. 
This paper has been reviewed in accordance with US Environmen- 
tal Protection Agency's peer and administrative review policies and 
approved for presentation and publication. 10 refs., 4 figs., 2 tabs. 


35824 (EGG-M-90102) The role of quality assurance in the 
monitoring of terrestrial ecosystems. Breckenridge, R.P. (EG 
and G Idaho, Inc., Idaho Falls, ID (USA)); Olson, G.L.; Wiersma, 
G.B.; Jones, K.B. EG and G Idaho, Inc., Idaho Falls, ID (USA). 
[1990]. 7p. Sponsored by U.S. DOE Nuclear Energy; Environ- 
mental Protection Agency. DOE Contract AC07-761D01570. 
(CONF-9004200-1: 3. ecological quality assurance workshop, On- 
tario (Canada), 24-26 Apr 1990). Order Number DE90010986. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Quality assurance in ecosystem monitoring helps reduce the 
variability associated with human factors, and increase the proba- 
bility that if the work is duplicated by other scientists, the results 
will be comparable. This paper addresses quality assurance issues 
related to program design, field work, and subjective measure- 
ments in terrestrial monitoring. The purpose of this paper is to 
provide topics for discussion for participants at the Ecological Qual- 
ity Assurance Workshop, and is not intended to be an exhaustive 
study of these topics. 11 refs., 1 fig., 1 tab. 


35825 (E-X42) Acid rain control: Potential commercial 
forestry benefits to Canada. Fraser, G.A. (Economics Branch, 
Forestry Canada, Ottawa, ON (Canada)). Canadian Forestry Ser- 
vice, Ottawa, ON (Canada). Economics Branch. 1989. 31p. 
(MICROLOG-—90-02467). Available from PC Forestry Canada, 
Place Vincent Massey, 351 St. Joseph Bivd., Ottawa, ON, CAN 





K1A 1G5; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

This study develops a preliminary estimate of the commercial 
forestry benefits resulting from long range air pollution control. Two 
alternative pollution control options are evaluated against a base 
case in which no further pollution control measures are imple- 
mented. The first program of additional controls and regulations 
simply maintains long range air pollution at recent (1984) levels 
into the indefinite future. The second program of controls and regu- 
lations is much more extreme and can achieve a 50% reduction in 
long range air pollution levels by 1994 and maintain these new 
lower pollution levels into the indefinite future. These control pro- 
grams were not chosen because they accurately reflect actual 
pollution control initiatives on the part of Canadian and/or American 
governments, but because they reflect a subjective assessment of 
the feasible range of policy options. This analysis is only a partial 
benefit evaluation, since noncommercial forestry values are uneval- 
uated and annual tree-cropping activities are not taken into 
consideration. A survey of expert scientists in the field of air pollu- 
tion and forest interactions identified potential percentage changes 
in forest productivity both with and without further pollution control 
actions. The relationship between the percentage changes in forest 
productivity under the alternative pollution scenarios and future 
commercial harvest rates is also investigated. 15 refs., 3 tabs. 


35826 (GSCAN-P-88-13) A review of geophysical investi- 
gations at the site of Chalk River Nuclear Laboratories, 
Ontario. Thomas, M.D.; Hayles, J.G. Geological Survey of Canada, 
Ottawa, ON (Canada). 1988. 35p. Order Number DE90629770. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 
The site of the Chalk River Nuclear Laboratories was one of the 
first research areas located on crystalline rocks to be extensively 
investigated under the Canadian Nuclear Fuel Waste Management 
Program. A large contribution to meeting the geoscientific objec- 
tives of the program has been made using a suite of geophysical 
techniques. Many of them are standard, though sometimes 
modified in terms of instrumentation and/or experimental and/or an- 
alytical procedures, to meet the particular needs of the waste 
management program. Relatively new techniques have also been 
employed. Much of the early evaluation and development of the 
various techniques took place at the Chalk River site. Standard 
methods such as gravity, magnetics and seismic sounding have 
been used to investigate bedrock structure, and the seismic 
method has also been used to estimate overburden thickness. 
Standard geophysical borehole logging has been used to obtain in 
situ estimates of physical properties, to locate fracture zones and 
to make hole to hole correlations that have helped define local 
structure. Several standard electrical (e.g. resitivity) and electro- 
magnetic (e.g. VLF-EM) techniques have proven successful in 
identifying water-filled fractures and faults. Relatively new tech- 
niques introduced into the geophysics at Chalk River were: ground 
probing radar; to investigate overburden; borehole TV and acoustic 
televiewer and VLF-EM, to locate fractures; studies of seismic 
tube-waves, well tides and temperature logs, to investigate fracture 
location and permeability. Most of these methods have been suc- 
cessful and are now routinely employed at other research sites. 


35827 (INFO-0221) An evaluation of hydrogeologic data of 
crystalline rock systems. Raven, K.G. (INTERA Environmental 
Consultants Ltd., Ottawa, ON (Canada)); Lafleur, D.W. Atomic En- 
ergy Control Board, Ottawa, ON (Canada). Dec 1986. 141p. Order 
Number DE90629777. Available from NTIS (US Sales Only), PC 
A07/MF A01; OSTI; INIS. 

This report presents a detailed review of hydrogeologic data col- 
lected as part of various research programs investigating fractured 
crystalline rock around the world. Based on the available informa- 
tion describing the test equipment, test methods and analytical 
techniques, the data have been assessed in terms of their reliabil- 
ity and representativeness, and likely error ranges have been 
assigned. The data reviewed include both hydrogeologic parame- 
ters, such as permeability, storage coefficient components 
(principally porosity), and fracture characteristic data. 


35828 (IVO-A-11/89) Vitality of forests surrounding the 
Inkoo coal-fired power plant: a follow-up study 1988-89. Jukola. 
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Sulonen, E.L. (Metsaentutkimusiaitos, Helsinki (Finland)); Korho- 
nen, M.; Noejd, P.; Raitio, H. Imatran Voima Oy (IVO), Helsinki 
(Finland). 1989. 88p. (in Finnish). Order Number DE90796148. 
Available from NTIS (US Sales Only), PC AO5/MF A01. 

The objective of the study was to examine the vitality and growth 
of the forests surrounding the Inkoo power plant of Imatran Voima 
Oy. From the test area (30 km*), 35 sample stands were selected 
by systematic sampling and a permanent sample plot laid out in 
each. Indicators of forest vitality were evaluated from all of the 35 
sample stand plots. A growth study was performed on 25 of the 
stands, of which 10 were selected for needle analyses. The vitality 
of a total of 629 test conifers was measured a evaluated. The 
growth study covered 750 test trees and needle analyses were 
made from 600 samples. There was no difference in needle bio- 
mass between the test area and a reference area on the southern 
coast. Colour defects in pine needles were more common in the 
reference area than in the test area. The situation was the oppo- 
site in the case of spruce, i.e. tip yellowing of spruce needies was 
more common in the test area than than in the reference area. 
There were no differences in the occurrence of forest damage be- 
tween the two areas. The results of the needle analyses showed 
deficiencies in the nutrient status of conifers associated with the 
phosphorus and nitrogen economy. The sulphur content of the 
needles and its increase with needle age indicated a significant sul- 
phur deposition load in the test area. After the establishment of the 
power plant, the growth development of conifers in the test area 
was shown to be quite similar to that in the more distant reference 
area. In a few of the sample stand plots the growth did clearly dif- 
fer from model predictions. However, in the majority of sample 
stand plots located nearer to the power plant the growth was still 
quite normal, and the investigation found no clear indications of 
forest growth decline caused by emissions from the power plant. 


35829 (LA-UR-90-1930) Bioremediation of explosives. Un- 
kefer, P.J.; Alvarez, M.A.; Hanners, J.L.; Unkefer, C.J.; Stenger, 
M.; Margiotta, E.A. Los Alamos National Lab., NM (USA). [1990]. 
16p. Sponsored by U.S. DOE Management & Administration. DOE 
Contract W-7405-ENG-36. (CONF-9006188-1: JANAF conference 
on explosives remediation, Panama City, FL (USA), 21-24 Jun 
1990). Order Number DE90011989. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The extensive manufacture, packing, and the use of explosives 
has often resulted in significant contamination of soils and ground 
waters near these activities. Congressional mandate has now re- 
quired that such sites be remediated. An especially promising 
technology for this explosives problem is biotechnology. When ap- 
plicable, biotechnology is cheap and provides complete conversion 
of hazardous compounds to harmless biomass or carbon dioxide. 
The focus of this paper will be on our present understanding of the 
microbial metabolism of the explosives, TNT and RDX, which have 
been used most extensively in the United States. To assure that an 
efficient process is developed for TNT biodegradation, we are con- 
ducting appropriate lab scale tests with TNT contaminated soil. 
First, we are testing their efficiency in soil/water slurries; we are 
also testing their efficiency in a column system designed to simulate 
composting conditions. A pilot scale test of this bacterial degrada- 
tion will be conducted as soon as weather permits. 36 refs., 5 figs. 


35830 (ORNURASA-88/19) Results of the radiological sur- 
vey at 14 Long Valley Road, Lodi, New Jersey (LJ070). Foley, 
R.D.; Carrier, R.F. Oak Ridge National Lab., TN (USA). Dec 1989. 
13p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC05-840R21400. Order Number DE90011368. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Maywood Chemical Works (MCW) of Maywood, New Jersey, 
generated process wastes and residues associated with the pro- 
duction and refining of thorium and thorium compounds from 
monazite ores from 1916 to 1956. MCW supplied rare earth metals 
and thorium compounds to the Atomic Energy Commission and 
various other government agencies from the late 1940s to the mid- 
1950s. At the request of the US Department of Energy (DOE), a 
group from Oak Ridge National Laboratory conducts investigative 
radiological surveys of properties in the vicinity of MCW to deter- 
mine whether a property is contaminated with radioactive residues, 
principally 252Th, derived from the MCW site. The survey typically 
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includes direct measurement of gamma radiation levels and soil 
sampling for radionuclide analyses. The survey of this site, 14 
Long Valley Road, Lodi New Jersey (LJ070), was conducted during 
1987. Survey measurements indicate that the property contained 
radioactive contamination primarily from the 252Th decay chain. The 
radionuclide distributions are typical of the type of material originat- 
ing from processing operations at the MCW. 5 refs., 5 figs., 3 tabs. 


35831 (ORNL/TM-10561) Laboratory measurement of ra- 
dionuclide sorption in solid waste storage Area 6 soll/ 
groundwater systems. Friedman, H.A.; Kelmers, A.D. Oak Ridge 
National Lab., TN (USA). Jun 1990. 22p. Sponsored by U.S. DOE 
Nuclear Energy. DOE Contract AC05-840R21400. Order Number 
DE90010370. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Batch contact sorption tests were completed to measure the 
sorption of several radionuclides in Oak Ridge National Labora- 
tory’s Solid Waste Storage Area saturated zone soil/groundwater 
system at a pH of near neutral. In the linear region of the sorption 
isotherms, sorption ratios for cesium, cobalt, and europium were 
typically near the analytical detection limit of >3000 L/kg. Strontium 
and uranium sorption ratios were lower, ranging from 50 to 75 L/ 
kg. The soil had a high sorption capacity for these elements; and 
competition for sorption sites, as evidenced by decreased sorption 
ratios, was not observed in tests with cesium, cobalt, and eu- 
ropium. Minor competition effects were noted for strontium and 
uranium. Several unsaturated zone soils were tested; the sorption 
was markedly reduced in the case of cesium and cobalt. Scouting 
tests were performed to explore the effects of pH on europium and 
uranium and the effects of added organic reagents on europium 
sorption. Provisional sorption ratio values are recommended for 
use in modeling the mobility of these radionuclides in the saturated 
zone. 7 refs., 14 tabs. 


35832 (PB—90-187048/XAB) Process-design manual: Land 
application of municipal sludge. Final report. Environmental 
Protection Agency, Cincinnati, OH (USA). Center for Environmental 
Research Information. Oct 1983. 438p. (EPA-625/1-83/016). Avail- 
able from NTIS, PC A19/MF A03. 

The manual presents a rational procedure for the design of 
municipal-sludge land-application systems. The utilization of sludge 
in agriculture, forestry, the reclamation of disturbed and marginal 
lands, and dedicated high-rate surface disposal practices are dis- 
cussed in detail, with design concepts and criteria presented where 
available. A two-phased planning approach to site identification, 
evaluation, and selection along with information on field investiga- 
tions are also presented. The manual includes examples of each 
land-application option and case studies of sludge utilization in 
agriculture and for reclamation of disturbed mining lands. 


35833 (PB-90-187113/XAB) Background document for 
Third wastes to support 40 CFR Part 268 land-disposal restric- 
tions. Environmental Protection Agency, Washington, DC (USA). 
Office of Solid Waste. Nov 1989. 826p. Available from NTIS, PC 
EE99/MF E99. 

Set includes PB—90-187121 through PB—90-187147. 

A separate abstract is included for each of the 3 volumes of this 
set. 


35834 (PB—90-187121/XAB) Background document for 
Third Third wastes to support 40 CFR Part 268 land-disposal 
restrictions. Proposed rule. Third Third waste volumes, char- 
acteristics, and required and available treatment capacity. 
Volume 1. Executive summary: Chapter 1 and chapter 2. Envi- 
ronmental Protection Agency, Washington, DC (USA). Office of 
Solid Waste. Nov 1989. 139p. (EPA-530/SW-90/033A). Available 
from NTIS, PC AO7/MF A01. 

See also Volume 2, PB-90-187139 and PB-89-220552. Also 
available in set of 3 reports PC E99/MF E99, PB-90-187113. 

This document supports the proposed rule for the Third Third of 
the wastes scheduled for restriction from land disposal under Sec- 
tion 3004(m) of RCRA. It presents the estimates of the quantities 
of wastes that will require alternative treatment and recovery prior 
to land disposal. It also presents estimates of alternative treatment 
and recovery capacity available to manage wastes restricted from 
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land disposal, taking into account the demands already placed on 
that capacity by previous land disposal restrictions. 


35835 (PB—90-187139/XAB) Background document for 
Third Third wastes to support 40 CFR Part 268 land-disposal 
restrictions. Volume 2. Proposed rule. Third Third waste vol- 
umes, characteristics, and required and available treatment 
capacity. Chapter 2. Environmental Protection Agency, Washing- 
ton, DC (USA). Office of Solid Waste. Nov 1989. 442p. 
(EPA-530/SW-90/033B). Available from NTIS, PC A19/MF A03. 

See also Volume 1, PB—-90-187121, Volume 3, PB—90-187147 
and PB-89-220560. Also available in set of 3 reports PC E99/MF 
E99, PB-90-187113. 

The document supports the proposed rule for the Third Third of 
the wastes scheduled for restriction from land disposal under Sec- 
tion 3004(m) of RCRA. It presents the estimates of the quantities 
of wastes that will require alternative treatment and recovery prior 
to land disposal. It also presents estimates of alternative treatment 
and recovery capacity available to manage wastes restricted from 
land disposal, taking into account the demands already placed on 
that capacity by previous land disposal restrictions. Volume 2 
presents the results of the analyses of required capacity for each 
alternative technology on a waste-specific basis for the wastes in 
the proposed Third Third rule. 


35836 (PB—90-187147/XAB) Background document for 
Third Third wastes to support 40 CFR Part 268 land-disposal 
restrictions. Volume 3. Proposed rule. Third Third waste vol- 
umes, characteristics, and required and available treatment 
capacity. Chapter 4. Appendices. Environmental Protection 
Agency, Washington, DC (USA). Office of Solid Waste. Nov 1989. 
245p. (EPA-530/SW-90/033C). Available from NTIS, PC A11/MF 
A02. 

See also Volume 2, PB—90-187139 and PB—89-179535. Also 
available in set of 3 reports PC E99/MF E99, PB—90-187113. 

The document supports the proposed rule for the Third Third of 
the wastes scheduled for restriction from land disposal under Sec- 
tion 3004(m) of RCRA. It presents the estimates of the quantities 
of wastes that will require alternative treatment and recovery prior 
to land disposal. It also presents estimates of alternative treatment 
and recovery capacity available to manage wastes restricted from 
land disposal, taking into account the demands already placed on 
that capacity by previous land disposal restrictions. Volume 3 of 
the background document presents a detailed discussion of the 
methodology (approach) and rationale for the capacity analysis 
supporting the proposed rule. 


35837 (PB—90-195272/XAB) Report of the Energy Field In- 
stitute Il on western energy opportunities, problems, and 
policy issues. August 12-17, 1979. Final report. Hepworth, J.C. 
Colorado School of Mines, Golden, CO (USA). Dec 1979. 109p. 
Available from NTIS, PC AO6/MF A01. 

The semi-annual progress report includes: selecting quality 
plants for environmental rehabilitation of mine spoils in the Upper 
Colorado Region; Development of cultural and management tech- 
niques to maintain vegetative cover on mine spoils; development 
and modification of equipment for harvesting, processing, and 
planting seed difficult to handle with conventional equipment; and 
encouragement of commercial production and dissemination of 
seed and pliant materials for mines. 


35838 (PB-90-196593/XAB) Effect of acid treatment on dis- 
solved organic carbon retention by a spodic horizon. Vance, 
G.F.; David, M.B. Illinois Univ., Urbana, IL (USA). ¢ 1989. 9p. 
Available from NTIS, PC A02/MF A01. 

Pub. in Soil Science Society of America Jnl. 53, No. 4, 1242- 
1247(JuV/Aug 1989). 

Processes involving the movement of organic substances in for- 
est soils are not well understood. The study was conducted to 
examine the role of acidic inputs on dissolved organic carbon 
(DOC) mobility, processes affecting the retention of DOC by a B 
horizon, and SO4(2-) adsorption. Using O and B horizon samples 
from a Spodosol collected in a forested watershed in Maine, acid 
solutions leached through O, B, and O over B(O/B) soils in small 
vacuum extractor columns were analyzed for DOC, DOC fractions, 
and anions. For the O and O/B columns, DOC in the leachates 





decreased (7550 to 3350 and 2380 to 850 micro mol C/L, respec- 
tively) with an increase in acidic inputs; for the B horizon, the 
reverse was the case (435 to 1570 micro mol C/L). The DOC in 
leachates from the O horizon was dominated by hydrophobic and 
hydrophilic acids (68 and 20% of DOC with no acid addition), 
which were altered by acidic inputs (46 and 36% of DOC at 
p(H(1+))=2). The hydrophobic acid percentage in leachates from O/ 
B horizon columns decreased from 52 to 28%, whereas hydrophilic 
acids increased from 27 to 47% with H2O and p(H(1+))=2 treat- 
ments, respectively. lonic strength adjustment (l=0.01) of treatment 
solutions reduced C solubilization in O and O/B horizon leachates, 
leading to lower DOC leaching. 


35839 (PB—90-197625/XAB) Superfund Record of Decision 
(EPA Region 8): Monticello Vicinity Properties, UT. (First reme- 
dial action), September 1989. Final report. Environmental 
Protection Agency, Washington, DC (USA). Office of Emergency 
and Remedial Response. 29 Sep 1989. 28p. (EPA/ROD/R-08- 
89/025). Available from NTIS, PC A03/MF A01. 

The Monticello Vicinity Properties site, also known as the Monti- 
cello Radiation Contaminated Properties, is a federally-owned 
abandoned vanadium and uranium mill area in the city of Monti- 
cello, San Juan County, Utah. Milling of vanadium and uranium 
occurred from 1944 to 1960. Throughout the operating period, mill 
tailings were used in the city of Monticello for construction pur- 
poses including fill for open lands; backfill around water, sewer, 
and electrical lines; sub-base for driveways, sidewalks, and con- 
crete slabs; backfill against basement foundations; and as sand 
mix in concrete, plaster, and mortar. The Vicinity Properties were 
formally included on the NPL in 1986 and, therefore, must comply 
with requirements of CERCLA. In October 1989 the milisite itself 
was also listed on the NPL. DOE established an official list of 
Vicinity Properties designated for remedial action based on radio- 
logical surveys conducted from 1971 to 1984. As of March 1989, 
91 properties had been identified to be included in the Monticello 
Vicinity Properties. Of these 91 properties, 53 remedial actions 
have been completed and 12 additional properties are slated for 
remedial action in 1989. Approximately 100,000 cubic yards 
(135,000 tons) of contaminated construction debris and wind blown 
deposited contamination is estimated to be within the Vicinity Prop- 
erties. The primary contaminants of concern in construction 
material and debris are thorium-230, radium-226, and radon-222 
contained in the vanadium and uranium mill tailings. 


35840 (PB-90-198656/XAB) Aluminum precipitation and 
dissolution rates in spodosol bs horizons in the northeastern 
USA. Dahigren, A.; Driscoll, C.T.; McAvoy, D.C. Syracuse Univ., 
NY (USA). Dept. of Civil Engineering. c 1989. 10p. Available from 
NTIS, PC A02/MF A01. 

Pub. in Soil Science Society of America Jnl., Vol. 53, No. 4, 
1045-1052(Jul-Aug 1989). 

The present study was undertaken to verify some of the 
assumptions involved in the modeling of Al geochemistry in Spo- 
dosols of the northeastern USA. Specific objectives were to 
determine if there is a mineral phase in the Bs horizons which reg- 
ulates Al(3+) activities, evaluate the rate at which precipitation and 
dissolution reactions occur with the controlling mineral phase (re- 
ferred to as AI(OH)3 precipitation hereafter, since the specific 
reactions controlling Al(3+) activity in soil solutions are unknown), 
and provide process-level information for the development of simu- 
lation models that depict Al retention/release and the acidification 
of drainage waters. The Bs horizon was chosen because it is the 
soil horizon thought to most influence surface water chemistry in 
these shallow Spodosols. 


35841 (PB-90-198672/XAB) Generation of soil solution 
acid-neutralizing capacity by addition of dissolved inorganic 
carbon. David, M.B.; Vance, G.F. Illinois Univ., Urbana, IL (USA). 
Dept. of Forestry. c 1989. 6p. Available from NTIS, PC A02/MF 
A01. 

Pub. in Jnl. of American Chemical Society, Vol. 53, No. 4, 1242- 
1247(Jul-Aug 1989). 

A Spodosol B horizon (base saturation of 5.4%) collected at the 
Watershed Manipulation Project site at Lead Mountain, ME, was 
used to examine soil solution chemistry in response to increasing 
solution levels of dissolved inorganic carbon (DIC). Acid-neutralizing 
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capacity (ANC), determined by Gran titration, increased from -5 to 
163 mw equiv/L in response to increasing DIC, with a correspond- 
ing increase in base cations (Ca2+, Mg2+, K+, and Na+). For the 
negative ANC solutions, degassing increased solution pH (in equi- 
librium with atmospheric CO2) slightly from 4.94 to 5.14, whereas 
solutions with positive ANC showed large pH shifts (e.g., ANC of 
69, pH shift from 4.73 to 6.81). Under equilibrium assumptions and 
log K(sub A1) determined from 2.66pH-pAl, measured values from 
ANC, sum of cations, pH, and degassed pH were found to be in 
agreement with predictions from a chemical equilibrium model. 


35842 (PB—90-203472/XAB) Superfund Record of Decision 
(EPA Region 4): American Creosote Works, Inc., Pensacola, 
Escambia County, FL (First remedial action), (amendment), 
September 1989. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. 28 Sep. 
1989. 57p. (EPA/ROD/R-04-89/055). Available from NTIS, PC 
A04/MF A01. 

See also PB-86-172491. Portions of this document are not fully 
legible. 

The 18-acre American Creosote Works (Pensacola Plant) site, is 
in a dense moderately commercial and residential area of Pen- 
sacola, Florida, approximately 600 yards from Pensacola Bay and 
Bayou Chico. American Creosote Works, Inc. operated a wood 
preserving facility onsite from 1902 to 1981. EPA signed a Record 
of Decision (ROD) in 1985 requiring all onsite and offsite contami- 
nated solids, sludge, and sediment to be placed in an onsite 
RCRA-permitted landfill. Because the State did concur with the se- 
lected remedy, no remedial action was taken. Consequently, a post 
remedial investigation was conducted in 1988 to characterize the 
extent of contamination. The ROD is the first of two planned opera- 
ble units and addresses remediation of contaminated surface soil. 
The primary contaminants of concern affecting the surface soil are 
organics including dioxins, carcinogenic PAHs, and PCP. 


35843 (PB-90-865361/XAB) Sanitary landfills. May 1988- 
March 1990 (A Bibliography from the NTIS data bese). Report 
for May 1988-March 1990. National Technical Information Service, 
Springfield, VA (USA). Apr 1990. 75p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-89-873582. 

This bibliogrphy contains citations concerning the design, oper- 
ation, and management of sanitary landfills. Topics include liner 
materials evaluations, specific site studies, environmental monitor- 
ing, and solid waste management strategies. Some attention is 
given to waste recycling, gas generation and recovery operations, 
and regulatory issues. Citations pertaining specifically to land 
disposal of hazardous materials are excluded. (This updated bibli- 
ography contains 116 citations, 45 of which are new entries to the 
previous edition.) 


35844 (PEO-RENA-1988) Controllable forms of natural 
background radiation: Research program RENA 1986-1988. 
Stichting Projectbeheerbureau Energieonderzoek (PEO), Utrecht 
(Netherlands). Mar 1988. 16p. (In Dutch). Order Number 
DE90629761. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

RENA is a research programm into the controllable forms of nat- 
ural background radiation, which cover the activities originating 
from the naturally occurring radionuclides enhanced by human in- 
tervention. In the RENA-program emphasis lays upon the policy 
aspects of environmental-hygienic, economical and governmental 
character. (H.W.). 15 refs.; 2 tabs. 


35845 (PI-X91) The acid rain national early warning sys- 
tem (ARNEWS) plot network. Eon, S.P. d’, Power, J.M. 
Petawawa National Forestry Inst., Chalk River, ON (Canada). 
1989. 124p. (MICROLOG—90-00229). Available from PC Forestry 
Canada, Place Vincent Massey, 351 St. Joseph Bivd., Ottawa, ON, 
CAN K1A 1G5; MF CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN. 

Forestry Canada has established a network of forest plots across 
Canada for the Acid Rain National Early Warning System. These 
plots are remeasured on a regular basis to enable detection and 
monitoring of changes in forest health. Measurements made at plot 
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establishment and at subsequent assessment intervals include 
location, dimension, and condition of individual trees; tree regener- 
ation and ground vegetation; offplot trees and pests; and offplot 
samples of soil, foliage, and increment cores. In this report, tree 
and stand characteristics are described, by region, for each of the 
103 plots at the time of plot establishment. For each plot, the de- 
scription is provided in a series of 4 panels: a map of all plot 
locations for the province; the plot coordinates and a narrative de- 
scription of the plot's location and characteristics; a table of tree 
species characteristics; and a 3-dimensional diagram of the plot 
trees, based on tree dimension and locations. 6 refs., 1 fig., 1 tab. 


35846 (TVA/PUB-89/3) Oostanaula Creek watershed data 
report: Aerial inventory of land use and nonpoint sources of 
pollution. Springston, G.L. Tennessee Valley Authority, Chat- 
tanooga, TN (USA). Water Quality Dept. Apr 1990. 100p. 
Sponsored by Tennessee Valley Authority. Order Number 
DE90011873. Available from NTIS, PC AO6/MF A01 - OSTI. 

This data report presents the results of aerial inventory by Ten- 
nessee Valley Authority (TVA) of land use and nonpoint pollution 
sources in the Oostanaula Creek watershed. The report is orga- 
nized into five sections, each detailing selected aspects of the 
aerial inventory results. Section one provides an overview and 
background information of the project. Section two presents 
selected summaries of results of this inventory. Section three pro- 
vides the data, by subwatershed, for the animal waste sites in the 
watershed. Section four provides the data, by subwatershed, for 
the condition of the streambanks. Section five provides the soil 
loss data, by subwatershed, and land use for cropland, pasture- 
land, and disturbed areas. 6 figs., 9 tabs. 


35847 (TVA/WR/WO-90-7) Sand Mountain/Guntersville 
Reservoir: Aerial inventory of land uses and nonpoint poliu- 
tion sources: Data report. Hagerman, J.R. Tennessee Valley 
Authority, Chattanooga, TN (USA). Water Quality Dept. Apr 1990. 
26ip. Sponsored by Tennessee Valley Authority. Order Number 
DE90011884. Available from NTIS, PC A12/MF A01 - OSTI. 

The Sand Mountain portion of the Guntersville Reservoir 
drainage has been identified as an area of concern for nonpoint 
source water pollution. In response, a study of nonpoint potential 
was initiated on this 593 square mile area, which represents 23% 
of the drainage area of Guntersville Reservoir downstream of Nick- 
ajack Dam. Aerial photography was taken in March of 1986. From 
this photography, a map was produced showing land use and land 
cover and locations of animal production facilities. Soil erosion 
rates were estimated for the land uses that have the greatest ero- 
sion potential. This report documents the study and presents the 
data produced by the study. The data are presented as a table of 
land use and erosion rate estimates for each of 6609 fields, and a 
table listing animal type of 2333 animal production sites. Average 
estimated erosion on the land uses considered erosive is 5.7 to 8.4 
tons per acre per year. There are 3.9 animal production sites per 
square mile on the study area. Tables summarize these results as 
totals and averages by hydrologic unit. 5 figs., 18 tabs. 


35848 (WDA-90011573) The drought of 1988. Wisconsin 
Dept. of Administration, Madison, WI (USA). Jul 1989. 65p. Spon- 
sored by Wisconsin Department of Administration. Available from 
OSTI; Wisconsin Department Of Administration, 101 S. Webster 
Street, 6th Floor, Madison, WI 53707. 

By most accounts, the drought of 1988 was the worst drought 
experienced in Wisconsin, and most of the Midwest, since the 
1930s. While precipitation levels rebounded somewhat by late fall 
from the scant levels during the spring and summer months, con- 
siderable detrimental effects were felt in many sectors of the 
state’s economy. The drought also took a toll on much of Wiscon- 
sin’s natural resources and, perhaps most importantly, on the 
economic well-being of many state residents. This report was pre- 
pared to serve as a compendium of information about the effects 
of the 1988 drought and speculates on the effects of continuing 
drought on Wisconsin. It is also a compilation of government action 
in response to the drought and can serve as a guide for use if the 
current drought continues, or in the event of a future drought. Sec- 
tion 2 provides information on the size, scope and duration of the 
weather patterns that created the drought. This is important to doc- 
ument the severity of the problem. Section 3 identifies the effect of 
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the drought on various aspects of Wisconsin's economy, and natu- 
ral and human resources, looking at: permanent and irreversible 
consequences that have already occurred; additional conse- 
quences if drought conditions persist into 1989; and long-term 
adjustments to be considered. Section 4 discusses the state, local 
and federal relief programs available to assist drought victims and 
to respond to the impact on Wisconsin's natural resource base. A 
variety of information is also appended to this report and is to peri- 
odically referenced in the text. 14 figs., 2 tabs. 


35849 (WHC-EP-0253) Animal intrusion field test plan. 
Landeen, D.S. (Westinghouse Hanford Co., Richland, WA (USA)); 
Cadwell, L.L.; Eberhardt, L.E.; Fitzner, R.E.; Simmons, M.A. West- 
inghouse Hanford Co., Richland, WA (USA). Apr 1990. 28p. 
Sponsored by U.S. DOE Office of Environmental Restoration and 
Waste Management. DOE Contract AC06-87RL10930. Order Num- 
ber DE90010367. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

The Protective Barrier and Warning Marker System Development 
Plan identified tasks that need to be completed in order to design a 
final protective barrier to implement in-place disposal. This report 
summarizes the animal intrusion tasks that have been conducted 
by Westinghouse Hanford Company in fiscal year 1989 with respect 
to small mammals and water infiltration. An animal intrusion lysime- 
ter facility was constructed and installed in fiscal year 1988. Small 
burrowing mammals common to the Hanford Site environs are in- 
troduced over a three to four month period and allowed to burrow. 
During the course of each test, supplemental precipitation is added 
to three of the lysimeters with a rainulator at a rate equivalent to a 
100-yr storm. Soil moisture samples are taken before and after 
each test and soil moisture measurements are also taken with a 
hydroprobe during the test period. Two tests have been completed 
and a third test is in progress. Preliminary results from the first test 
indicate that the additional water, which was supplemented by the 
rainulator to the plots with burrowing animals, is being removed. 
Data from the second test, which was conducted during the winter, 
indicate that all the plots gained water. Additional test, scheduled 
to be conducted over the next few years, should substantiate or 
verify these preliminary observations, 7 refs., 10 figs., 8 tabs. 


35850 Aerobic and anaerobic microbial activity in deep sub- 
surface sediments from the Savannah River Plant. Madsen, 
E.L. (Pennsylvania State Univ., University Park (USA)); Bollag, 
J.M. Geomicrobiology Journal (USA), 7(1-2): 93-116 (1989). DOE 
Contract FG02-87ER60556. 

Methanogenesis, sulfate reduction, and rates of carbon mineral- 
ization were determined for samples derived at different depths 
from four cores drilled at the Savannah River Plant, Aiken South 
Carolina. Three gram subsamples of the sediments were dispersed 
to 10-mi serum bottles under 5% Hz 95% No and amended with 0.5 
mL degassed distilled water with or without the following solutes: 
formate plus acetate, bicarbonate, lactate, and radiolabeled sulfate, 
glucose, and indole. After incubating 1 to 5 days, the sediments 
were assayed for methane, H2, 35S, and 14CO2. No methanogen- 
esis was detected at any depth in any core and sulfate was rarely 
reduced. Evolution of 14CO2 from glucose and indole was detected 
in sediments as deep as 262 and 259 m, respectively. At some 
depths the 14COz evolution rate was comparable to that of surface 
soils; however, at other depths no 14CO. evolution could be de- 
tected. Injection of sterile air into anaerobic incubations increased 
rates of carbon mineralization at all depths that had demonstrated 
anaerobic activity and stimulated mineralization activity in sedi- 
ments that were inactive anaerobically, suggesting a predominance 
of aerobic metabolism. Increasing the concentration of added glu- 
cose and indole often increased the resulting rates of 14CO, 
evolved from these substrates. The data indicate that both aerobic 
and anaerobic microorganisms are present and metabolically active 
in samples from deep subsurface environments. 16 refs., 3 figs. 


35851 Biodegradation of vacuum pump oil by naturally oc- 
curring bacteria. Sharp, J.C. (Savannah River Lab., Aiken, SC 
(USA)); Hazen, T.C. Georgia Journal of Science (USA), 47(2): 54- 
64 (1989). 

Bacteria are able to degrade any type of hydrocarbon, given the 
right conditions and enough time. Indeed, many bacteria have 
been isolated that use toxic hydrocarbons as their only carbon and 





energy source. This study examines the biodegradation of vacuum 
pump oil by bacteria. Bacteria that can use vacuum pump oil as 
their sole carbon and energy source were isolated from soil col- 
lected near a waste oil farming site and a fuel oil depot on the 
Savannah River Plant, near Aiken, South Carolina. Degradation 
rates of vacuum pump oil were determined by measuring the 
amount of carbon dioxide produced by the bacteria in a controlled 
microcosm. Both high concentrations and low concentrations of 
vacuum pump oil were inhibitory to vacuum pump oil degradation. 
Phosphorus and nitrogen were found to be significant limiting fac- 
tors to the rate of vacuum pump oil degradation in the microcosms. 
Iron, a common co-factor in hydrocarbon degradation, had no mea- 
surable effect on the rate of vacuum pump oil degradation. High 
concentrations of nitrogen and phosphorus combined, were found 
to have a greater stimulatory effect on vacuum pump oil degrada- 
tion then either one alone. Hydrogen peroxide, an oxygen source, 
at very low concentrations had the greatest stimulatory effect on 
vacuum pump oil degradation of any of the nutrients tested. The 
degradation of vacuum pump oil by bacteria in microcosms shows 
great promise for being a controllable and efficient method for elim- 
inating this common laboratory waste. 


35852 Biomass allocation in an agropyron Smithii-glomus 
symbiosis. Miller, R.M. (Argonne National Lab., IL (USA)); Jarst- 
fer, A.G.; Pillai, J.K. American Journal of Botany (USA), 74(1): 
114-122 (Jan 1987). DOE Contract W-31-109-ENG-38. 

The type of response the steppe grass Agropyron smithii Rydb. 
exhibits to mycorrhizal fungi is dependent upon where along the 
resource gradient the experiment is conducted. At the lower end of 
a soil-phosphorus (P) gradient (2 ug P g-" soil) mycorrhizal A. 
smithii biomass was 35% greater than its nonmycorrhizal counter- 
part; while at the high end of the gradient (20 ug P g~' soil) no 
difference in host biomass production was evident. Mycorrhizal 
plants were shorter in stature and produced more tillers than non- 
mycorrhizal plants. The stature and tiller response was more 
pronounced at the high end of the soil-P gradient. The partitioning 
of the mycorrhizal fungus was influenced by the soil-P gradient. At 
the lower end of the gradient the majority of the fungus was pro- 
duced extramatrically, where over 5,000 cm of hyphae per piant 
were encountered after 10 wk growth. While at the high end of the 
gradient, the majority of fungus was produced internally. The high- 
est mycorrhizal dependency values were measured at the lower 
end of the soil-P gradient where cost to the host (as measured by 
fungus biomass expressed as a percentage of the root system) 
was also highest. Increasing shoot and root-P concentrations were 
correlated with decreasing external fungus biomass. A positive as- 
sociation between tiler production and internal fungus biomass also 
existed. 


35853 Characteristics and stability of a new cytoplasmic- 
nuclear male-sterile source in pearl millet. Hanna, W.W. (Univ. 
of Georgia, Tifton, (USA)). Crop Science (USA), 29(6): 1457-1459 
(Nov-Dec 1989). 

The A; cytoplasm in pearl millet, Pennisetum glaucum (L.) R. 
Br., is widely used buy produces fertile revertants. The objectives 
of this study were to evaluate the stability of male sterility in a cyto- 
plasm (Am) transferred from P. glaucum (L.) R. Br. subspecies 
monodii (Maire) Brunken and to determine if this cytoplasm differed 
from the A;, Ao, and Ag cytoplasms. In 1983, seeds of male-sterile 
Tift 23A, and Tift 23a, were stored at 24, 5, and —5°C. In 1984 to 
1986, seeds of each line were planted in the field and observed 
daily at anthesis for fertile revertants. Male sterility of the line with 
Am cytoplasm is maintained by the maintainer lines of A,, Ao, and 
A3 cytoplasma. Seven tester lines restored full or partial male fertil- 
ity to hybrids with A;, Az, and Ag cytoplasms but only two of the 
testers restored male fertility to hybrids with A, cytoplasm. Plants 
with A; cytoplasm are 2 or 3 earlier than plants with A; cytoplasm 
and have darker red anthers than those with A; cytoplasm. In 3 yr, 
male-sterile plants with A, cytoplasm averaged 0.91 fertile rever- 
tant events per 1000 inflorescences, while no fertile revertants were 
observed for plants with A, cytoplasm. The number of fertile rever- 
tants for A, cytoplasm increased with age of seed from 1 to 3 yr. 
Seeds stored at 24°C produced plants with significantly more fertile 
revertants than seeds stored at 5 or —5°C. Differences in seed ger- 
mination and vigor of seedlings with A, and A, cytoplasms were 
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nonsignificant or of little practical significance. The new cytoplasm, 
designated A,, is different from A;, Az, and A, cytoplasms based 
on fertility of hybrids, morphological characters, and stability. 


35854 Changes in soil aggregation associated with 
tallgrass prairie restoration. Jastrow, J.D. (Argonne National Lab- 
oratory, IL (USA)). American Journal of Botany (USA), 74(11): 
1656-1664 (Nov 1987). DOE Contract W-31-109-ENG-38. 

To investigate the dynamics of soil aggregation associated with 
the restoration of cultivated soil to tallgrass prairie, changes in soil 
aggregation and above ground production were compared in a 
corn field, restored prairie plantings of various ages (second, fifth, 
eighth, and eleventh growing season), and an uncultivated prairie 
remnant. The restored prairie was also compared with a long-term 
(fourteenth growing season) ungrazed pasture dominated by 
Eurasian grasses. All plots were located on similar soils. The re- 
gression model, Y = 95.8 - 56.2/X (R*= 0.93), best described the 
relatively rapid recovery of water-stable soil aggregates > 0.2 mm 
diameter with time (in years) since cultivation. Similar models were 
also found to describe changes in the percentages of aggregates 
> 1 and > 2 mm diameter. Aggregates >0.2 and >2 mm diameter 
were more closely associated with prairie graminoids than with 
other vege.ation categories. However, time without disturbance 
may be a more important factor in soil aggregate formation than 
vegetation type, but it was but it was difficult to separate the effects 
of these two factors in this study. The percentage of aggregates 
>0.2 mm diameter was found to be significantly higher (P = 
0.0553) in the oldest restored prairie than in ungrazed pasture 
although the former had been cultivated more recently. This sug- 
gests that C, prairie graminoids may confer some advantage over 
introduced Cz Eurasian grasses for the development for water- 
stable aggregates in soils of the Prairie Peninsula. 
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Refer also to citation(s) 33926, 33928, 33932, 34033, 34035, 
34116, 34129, 34137, 34161, 34166, 34168, 34169, 34224, 34225, 
34232, 34237, 34238, 34239, 34240, 34241, 34394, 34506, 34811, 
35170, 35172, 35770, 35778, 35799, 35822, 35831, 35839, 35840, 
35844, 35846, 35847, 35848, 35947, 35948, 35949, 35986, 36104, 
36683 


35855 (AD-A-217875/4/XAB) Quality assurance guidelines 
for organic analysis. Technical report. Karn, R.A.; Strong, A.B. 
Army Engineer Waterways Experiment Station, Vicksburg, MS 
(USA). Environmental Lab. Dec 1989. 83p. (WES/TR/EL-89-18). 
Available from NTIS, PC AO5/MF A01. 

The US Army Corps of Engineers has a fundamental responsibil- 
ity to produce analytical data that are precise and accurate and 
meet environmental regulations imposed by the Clean Water Act, 
the Resource Conservation and Recovery Act, the Comprehensive 
Environmental Response, Compensation and Recovery act, the 
Superfund Amendments and Reauthorization Act, the Safe Drink- 
ing Water Act, and the Toxic Substances Control Act. Numerous 
analytical methods for organic analysis are promulgated to provide 
the same basic information with only slight variations in procedure. 
This report was written to provide general quality assurance guide- 
lines for organic analysis with specific quality assurance/quality 
control requirements for the various methods. 


35856 (AD-A-218058/6/XAB) Effects of surfactants on the 
desorption of organic contaminants from aquifer materials. 
Doctoral thesis. Brickell, J.L. Air Force Inst. of Tech., Wright- 
Patterson AFB, OH (USA). Aug 1989. 326p. (AFIT/CV/CIA-89-143). 
Available from NTIS, PC A15/MF A02. 

The efficiency of removing organic contaminants from groundwa- 
ter aquifers by the pump and treat process is adversely affected by 
the retardation of the contaminant’s mobility due to adsorption onto 
aquifer material. The use of surfactants in conjunction with the 
pump and treat process has the potential for improving contami- 
nant mobility by solubilizing the adsorbed contaminant. 


35857 (AD-A-218131/1/XAB) Survey of methods to assess 
the toxicological impact of hazardous-waste disposal sites on 
aquatic ecosystems. Final technical report. Lapota, D.; John- 
ston, R.K.; Rosenberger, D.E. Computer Sciences Corp., San 
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Diego, CA (USA). Jul 1989. 63p. Available from NTIS, PC A04/MF 
AO1. 


This report provides an overview of toxicity testing methods use- 
ful for determining the impact of hazardous-waste-disposal sites on 
aquatic organisms and marine resources. These methods can be 
used in developing the information required by the Comprehensive 
Environmental Response Compensation and Liability Act (CER- 
CLA) during the remedial investigation and feasibility study (RI/FS) 
process. During the RI/FS process, data and information must be 
obtained to determine the nature and extent of hazardous-waste 
impact to the environment. Methods described here will provide a 
basis for developing work plans and sampling protocols designed 
to address if and how coastal hazardous waste disposal sites im- 
pact aquatic resources. 


35858 (AD-A-218791/2/XAB) Waste-water characterization 
and hazardous-waste technical assistance survey, Mather AFB 
California. Final report, 28 November-9 December 1988. Scott, 
S.P.; Hedgecock, N.S. Air Force Occupational and Environmental 
Health Lab., Brooks AFB, TX (USA). Oct 1989. 100p. (AFOEHL— 
89-117EQ0127JSC). Available from NTIS, PC AO5/MF A01. 

Personnel from the AFOEHL conducted a waste-water character- 
ization and hazardous-waste technical assistance survey at MAFB 
from 28 Nov to 9 Dec 1988. The scope of this survey was to char- 
acterize the waste-water, address hazardous-waste-management 
practices, and explore opportunities for hazardous waste minimiza- 
tion. The waste water survey team analyzed the base's industrial 
effluent, effluent from oil/water separators, and storm water. The 
team performed a shop-by-shop evaluation of chemical-waste- 
management practices. Survey results showed that MAFB needs to 
improve its hazardous-waste-management program. Recommenda- 
tions for improvement include: (1) Collecting two additional grab 
samples on separate days from the hospital discharge. Analyze for 
EPA Method 601 to determine if the grab sample from the survey 
gives a true indication of what is being discharged. (2) Locate the 
source and prevent mercury from the hospital from discharging into 
the sanitary sewer. (3) Dilute the soaps used for cleaning at the 
Fuels Lab, Building 7060. (4) Investigate the source of chromium 
from the Photo Lab. (5) Clean out the sewer system manhole di- 
rectly downgradient from the Photo Lab. (6) Locate the source of 
contamination in the West Ditch Outfall. (7) Reconnect the two oil/ 
water separators that discharge into the storm sewerage system. 
(8) Investigate the source of methylene chloride coming on the 
base. (9) Investigate the source of mercury at Fuel Cell Repair, 
building 7005. 


35859 (AD-A-218845/6/XAB) Waste-water characterization 
and hazardous-waste technical assistance survey, Bergstrom 
AFB tTxas. Final report, 6-15 March 1989. Hedgecock, N.S. Air 
Force Occupational and Environmental Health Lab., Brooks AFB, 
TX (USA). Jan 1990. 138p. (AFOEHL—90-008EQ00032AHH). 
Available from NTIS, PC A07/MF A01. 

At the request of 67 Combat Support Group/DEEV the Air Force 
Occupational and Environmental Health Laboratory conducted a 
waste-water characterization and hazardous-waste technical assis- 
tance survey at Bergstrom AFB (BAFB) from 6-15 Mar 89. The 
scope of the waste-water survey was to characterize the effluent 
exiting the base and the effluent from 23 industrial facilities and 10 
food-serving facilities. The scope of the hazardous-waste survey 
was to address hazardous-waste-management practices and ex- 
plore opportunities for hazardous waste minimization. Specific 
recommendations from the survey include: (1) Accompany City of 
Austin personnel during waste-water sampling procedures; (2) 
Sample at the manhole exiting the main lift station rather than at 
the lift station wet well; (3) Split waste-water samples with the City 
of Austin for comparison of results; (4) Ensure that oi/water sepa- 
rators and grease traps are functioning properly and are cleaned 
out regularly; (5) Limit the quantity of soaps and solvents dis- 
charged down the drain to the sanitary sewer; (6) Establish a 
waste disposal contract for the removal of wastes in the Petroleum 
Oils and Lubricants underground storage tanks. (7) Remove, 
analyze, and properly dispose of oil contaminated soil from accu- 
mulation sites. (8) Move indoors or secure, cover, and berm the 
aluminum sign reconditioning tank at 67 Civil Engineering 
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Squadron Protective Coating. (9) Connect 67 Combat Repair 
Squadron Test Cell floor drains to the sanitary sewer. 


35860 (CISTI-90-01555) Analysis of trace elements and 
chlorinated hydrocarbons in fish and common mussels from 
Hardanger Fjord and adjacent fjord areas in fall 1983 and 
spring 1984. Canadian translation of fisheries and acquatic sci- 
ences, No. 5381. Julshamn, K.; Slinning, K.-E.; Haaland, H.; Boe, 
B.; Foyn, L. Canada Inst. for Scientific and Technical Information, 
Ottawa, ON (Canada). 1988. 80p. (MICROLOG-90-01555). Avail- 
able from PC Canada Dept. of Fisheries and Oceans, Canadian 
Translation of Fisheries and Aquatic Sciences, Information Sys- 
tems, 200 Kent St., 14th Floor, Ottawa, ON, CAN K1A OE6; MF 
CANMET/TID, Energy, Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON 
REQUEST; MF $10 CAN. 

Samples of natural common mussels were collected from 36 sta- 
tions as close as possible to the breeding stations, along with 
samples of farmed, common mussels from 15 stations. Samples of 
fillets and liver from pollack and flounder were also used in the 
analysis. Analyses of trace elements in farmed (salmon/rainbow 
trout) from the Hardanger Fjord are also included. All values are 
based on the weight of fresh fish in order to make comparisons 
possible for concentrations in the consumer product. Salinity and 
nutrients were measured in water samples from all stations at 
which the common mussels were collected. Analyses of polycyclic 
aromatic hydrocarbons and chlorinated hydrocarbons showed that 
neither fish nor common mussels are contaminated. The main con- 
clusions on trace elements in the common mussel and fish from 
Hardanger Fjord and adjacent fjords in 1983-84 is that there is a 
high content of cadmium in the common mussels in all part of the 
Hardanger Fjord and there is a high content of mercury in flounder 
in all parts of the Sor Fjord. These levels exhibit little change from 
measurements taken in 1972 and in 1975. 9 tabs., 20 figs., 31 refs. 


35861 (CONF-900171-2) The characterization and bioavail- 
ability of dissolved organic carbon in deep subsurface and 
surface waters. Palumbo, A.V. (Oak Ridge National Lab., TN 
(USA)); Jardine, P.M.; McCarthy, J.F.; Zaidi, B.R. Oak Ridge Na- 
tional Lab., TN (USA). [1990]. 17p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO5-840R21400. From 1. inter- 
national symposium on microbiology of the deep subsurface; 
Orlando, FL (USA); 15-18 Jan 1990. Order Number DE90011705. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We characterized and compared the bioavailability of chemical 
fractions of dissolved organic carbon (DOC) from deep wells at the 
US Department of Energy Savannah River Plant (SRP) site with 
that from South Carolina surface waters. Experiments with three 
bacterial cultures (Corynebacterium sp., Pseudomonas sp., and a 
bacteria included isolated from the surface water) indicated that the 
bioavailability of the carbon in the near surface water may be lim- 
ited by inorganic nutrients. Associated with well-defined organic 
compounds. The purpose of this preliminary investigation was to 
improve our understanding of the organic matter in groundwater by 
characterizing the natural organic matter in water recovered from 
different formations in the Deep Probe Subsurface Microbiology 
program and by determining if the natural organic carbon can sup- 
port growth of bacterial populations. The characterization was 
directed at elucidating the properties of of dissolved or colloidal or- 
ganic matter that are relevant to the transport and mobility of the 
organic matter (and contaminants sorbed to the organic matter) 
and that may also be relevant to the potential role of organic mat- 
ter in groundwater as a nutrient source supporting microbial 
productivity in the deep subsurface. A secondary objective of this 
study was to determine the factors limiting microbial growth in sur- 
face waters and near surface groundwaters and to determine the 
response of the microbial community to a mixing of these waters. 


35862 (DOE/BP/21237-2) Juvenile radio-tag study: Lower 
Granite Dam, 1985-1986: Final report. Giorgi, A.E.; Stuehren- 
berg, L.; Wilson, J. National Marine Fisheries Service, Seattle, WA 
(USA). Coastal Zone and Estuarine Studies Div. Mar 1988. 53p. 
Sponsored by U.S. DOE Bonneville Power Administration; National 
Oceanic and Atmospheric Administration. DOE Contract AI79- 
85BP21237. Order Number DE90011818. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 





A prototype juvenile radio-tag system was developed and tested 
by the National Marine Fisheries Services (NMFS) and Bonneville 
Power Administration (BPA) at John Day Dam in 1984. Results in- 
dicated that the system could provide acceptable estimates of 
powerhouse and spillway passage. Research in 1986 continued 
testing of the tag system to further define its application and limita- 
tions. Field work included releases in the forebay and tailrace under 
a no-spill environment and testing of new systems to improve tag 
detection. Laboratory tests included the response of the tag in hos- 
tile environmental conditions (spillway passage) and the effects of 
the radio tag on fish buoyancy compensation. This report provides 
results of the work along with a summarization of the combined 
1985-86 field and assumption testing. 12 refs., 10 figs., 8 tabs. 


35863 (DOE/BP/93203—1) Yakima/Klickitat natural produc- 
tion and enhancement program: Annual report, FY 1989. Fast, 
D.E.; Hubble, J.D.; Scribner, T.B.; Johnston, M.V.; Sharp, W.R. 
Yakima Indian Nation, Toppenish, WA (USA). Fisheries Resource 
Management. Dec 1989. 123p. Sponsored by U.S. DOE Manage- 
ment & Administration. DOE Contract FC79-88BP93203. Order 
Number DE90011855. Available from NTIS, PC AO6/MF A01 - 
OSTI; GPO Dep. 

The purpose of this study is to develop and implement a detailed 


and comprehensive program for monitoring status and productivity - 


of salmon and steelhead in the Yakima/Klickitat Basins. The proce- 
dures will cover all phases in the data gathering process from field 
work to computer retrievable data files. Sampling locations, sample 
size, sampling frequencies and methods will be described when- 
ever specific information is available. 9 refs., 18 figs., 8 tabs. 


35864 (DOE/EA-0392) Yakima-Klickitat Production Project: 
Environmental assessment. USDOE Bonneville Power Adminis- 
tration, Portland, OR (USA). Apr 1990. 181p. Sponsored by U.S. 
DOE Environment Health & Safety. Order Number DE90011830. 
Available from NTIS, PC AO09/MF A01 - OSTI; GPO Dep. 

The Bonneville Power Administration (BPA) proposes to find the 
construction and operation of the Yakima and Klickitat River 
basins. The Yakima Indian Nation submitted a recommendation to 
the Northwest Power Planning Council (Council) identifying the 
need for these facilities to supplement natural runs. The intent of 
the Yakima-Klickitat Production project is to integrate wild stock 
protection, hatchery production, experimentation, and harvest to 
supplement and enhance natural production of salmon and steel- 
head in both the Yakima and Klickitat basins. Spawning and rearing 
habitat will continue to be protected and enhanced by the manage- 
ment agencies to maximize natural production. The Council has 
stated that the purpose of the project is “ to test the assumption 
that new artificial production in the Yakima and Klickitat subbasins 
can be used to increase harvest and enhance natural production 
while maintaining genetic resources.” 9 refs., 13 figs., 18 tabs. 


35865 (DOE/ER/12018-T8, pp. 23-33) The extent of ground- 
water contamination in the United States. Pye, V.I. (Academy of 
Natural Sciences, Philadelphia, PA (USA)); Kelley, J. National Re- 
search Council, Washington, DC (USA). Geophysics Study 
Committee. 1984. In Groundwater contamination. Studies in geo- 
physics. Order Number DE90010450. Available from NTIS, PC 
AO9/MF A01. 

The summaries of ground water pollution sources completed by 
the U.S. EPA and the Environmental Assessment Council (EAC) 
show that contamination problems from several sources have been 
reported from all parts of the United States and that the problems 
vary from one region to another, depending on climate, population 
density, intensity of industrial and agricultural activities, and the hy- 
drogeology of the region. Some generalizations can be made from 
the combined results of the two surveys. It is clear that human, 
and sometimes animal wastes are a high-priority source of contam- 
ination throughout the country. In the EAC survey, human and 
animal wastes are among the top three contaminants in every 
state except California. Human wastes are ranked as highest- 
priority contaminants in three of the regions surveyed by the U.S. 
EPA - Northeast, Northwest, and Soughwest. In the Northeast, 
both surveys show industrial waste disposal as the biggest source 
of ground water contamination. Beyond industrial, human, and ani- 
mal wastes, the sources of contamination vary considerably from 
one region of the country to another depending on the intensive 
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activities of a particular state. The major sources of contamination 
are nearly all induced by human activity, apart from naturally poor 
quality water caused by dissolution of natural compounds in the 
strata through which ground water flows. 


35866 (DOE/ER/12018-T8, pp. 37-45) Movement of contam- 
inants in groundwater: Groundwater transport - advection and 
dispersion. Anderson, M.P. (Univ. of Wisconsin, Madison (USA)). 
National Research Council, Washington, DC (USA). Geophysics 
Study Committee. 1984. In Groundwater contamination. Studies in 
geophysics. Order Number DE90010450. Available from NTIS, PC 
AO9/MF A01. 

There has been significant progress in quantifying dispersion in 
porous material since 1978. The consensus is that dispersion in 
porous material is non-Fickian near the source of the contaminant, 
and therefore for small times or small distances from the source, 
the standard form of the advection-dispersion equation does not 
apply. There is no consensus regarding the best way to quantify 
dispersion near the source of the contaminant. Theoretical studies 
suggest that for many hydrogeologic settings, dispersion should 
become Fickian for large times or large distances. In this case it is 
possible to express the dispersion parameter known as dispersivity 
in terms of statistical properties of hydraulic conductivity distribu- 
tion. Carefully designed field tracer tests are needed to evaluate 
the applicability of the theory for large times and to refine the the- 
ory for small times. Detailed hydrogeologic information is needed to 
predict dispersion for both small and large times. The concept of 
dual porosity media is currently used for modeling groundwater and 
contaminant flow through fractured rock. However, the difficulties in- 
volved in characterizing the geometry of a fractured-rock system in 
the field complicates the testing of the theory. As a result, none of 
the models developed to simulate dispersion and diffusion of con- 
taminants in fractrued rock have been verified by field equipment. 


35867 (DOE/ER/12018-T8, pp. 46-64) Contaminants in 
groundwater: Chemical processes. Cherry, J.A. (Univ. of Water- 
loo, Ontario (Canada)); Gillham, R.W.; Barker, J.F. National 
Research Council, Washington, DC (USA). Geophysics Study 
Committee. 1984. In Groundwater contamination. Studies in geo- 
physics. Order Number DE90010450. Available from NTIS, PC 
AO9/MF A01. 

The movement of most toxic contaminants in groundwater is af- 
fected by chemical reactions that cause transfer of contaminant 
mass between the liquid and solid phases or conversion of dis- 
solved species from one form to another. The chemical attenuation 
of inorganic contaminants occurs mainly by adsorption, precipita- 
tion, oxidation, or reduction. organic contaminants can be adsorbed 
or degraded by microbiological processes, but at present little is 
known about their behavior, particularly under the anaerobic condi- 
tions that are common in contaminated groundwater. Field and 
laboratory studies have established that various toxic heavy met- 
als, transition metals, metalloids, radionuclides, and other inorganic 
species can be mobile or immobile in the groundwater zone, de- 
pending on the hydrogeochemical conditions represented by the 
pH, the redox condition, the ionic strength, the mineralogy, the 
solid-phase surface area, and the complexing capacity. Although 
the importance of chemical reactions in the attenuation of contami- 
nants is widely recognized, the capabilities for attenuation 
predictions are not well developed. This is the case because the 
chemical processes within dynamic groundwater systems are com- 
plex; consequently, many of the geochemical parameters in 
predictive models are problematic. The prediction problem is com- 
plicated by the fact that the chemical processes are continually 
influenced by the redistribution of dissolved species caused by 
molecular diffusion and mechanical dispersion. The complexities of 
these mixing processes contribute to the difficulties in developing 
reliable methods for predicting the chemical behavior of contami- 
nants in the groundwater zone. 


35868 (DOE/ER/12018-T8, pp. 67-77) Shallow land burial of 
municipal wastes. Cartwright, K. National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1984. In 
Groundwater contamination. Studies in geophysics. Order Number 
DE90010450. Available from NTIS, PC AO9/MF A01. 
Environmental laws and regulations promulgated since the early 
1960s have increased the use of the sanitary landfill and changed 
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its character. Total isolation of wastes from the environment is not 
possible; some migration of leachate from wastes buried in the 
ground will always occur. Disposal sites should be judged on a 
site-by-site basis rather than by rigid criteria for site selection and 
design. The performance should take into account several factors: 
(1) the nature of the wastes; (2) the site hydrogeology, including a 
complete water balance; (3) the attenuation of contaminants by 
geologic materials; and (4) the release rate of unattenuated con- 
taminants to surface waters or groundwaters. In recent years there 
has been a trend away from numerous, small disposal sites toward 
fewer and larger sites. Large disposal sites increase the environ- 
mental stress, since the attenuation capacity of the geologic 
material has a finite, though generally not well-defined, limit. Fine- 
grained geologic materials, which have low hydraulic conductivities 
and attenuating characteristics considered favorable for waste dis- 
posal, are geologic conditions generally considered suitable for 
disposal of wastes. Landfill covers are, perhaps, the least regu- 
lated engineered part of sanitary landfills, yet they are critical in 
controlling leachate migration and the water balance. Also, the role 
of migration in the unsaturated zone is often overlooked, especially 
in humid areas. 


35869 (DOE/ER/12018-T8, pp. 78-89) Deep burial of toxic 
wastes. Davis, S.N. (Univ. of Arizona, Tucson (USA)). National 
Research Council, Washington, DC (USA). Geophysics Study 
Committee. 1984. In Groundwater contamination. Studies in geo- 
physics. Order Number DE90010450. Available from NTIS, PC 
AOS/MF A01. 

Deep burial of toxic wastes provides several advantages over 
disposal in surface structures or by shallow burial. The primary ad- 
vantage of deep burial is the high degree of physical isolation that 
it provides. Some of the hydrogeologic advantages of deep burial 
are (1) increase in length of flow path of contaminants that may 
become dissolved in groundwater; (2) increased protection of 
waste against weathering and erosion; (3) for some wastes and 
waste containers, elimination of free oxygen that may mobilize cer- 
tain constituents; and (4) for plutonic rocks and to some extent all 
rocks, reduction of permeability with depth. Primary disadvantage 
of deep burial is the high cost of exploration, development, and 
monitoring of deep disposal systems. Reduction of permeability 
with depth in metamorphic and plutonic igneous rocks is well de- 
fined to depths of about 300 m. Further reduction of permeability 
with depth probably takes place but is difficult to quantify using 
present data. Most of the reduction in permeability with depth in 
sedimentary rocks is within the upper 100 m. The reduction of per- 
meability is generally at least three orders of magnitude from near 
the land surface to depths of 100 m for all types of indurated 
rocks. Based on hydrogeologic criteria alone, many different rock 
types should provide safe waste repositories at depths greater than 
100 m. Deep repositories in most locations will eventually fill with 
water. However, if zones of significant groundwater circulation are 
either avoided or grouted, repositories at depths of more than 300 
m in granitic rocks should take several hundred years to fill with 
groundwater once they are closed. In a well-placed repository, sev- 
eral thousand years may be needed to accomplish a simple 
piston-flow displacement of all water in the flooded repository. 


35870 (DOE/ER/12018-T8, pp. 93-103) Groundwater con- 
tamination and aquifer reclamation at the Rocky Mountain 
Arsenal, Colorado. Konikow, L.F.; Thompson, D.W. National Re- 
search Council, Washington, DC (USA). Geophysics Study 
Committee. 1984. In Groundwater contamination. Studies in geo- 
physics. Order Number DE90010450. Available from NTIS, PC 
AO9/MF A01. 

Groundwater contamination at the Rocky Mountain Arsenal, Col- 
orado, is related to the disposal of liquid industrial wastes and to 
industrial leaks and spills that have occurred during the 40-yr his- 
tory of operation of the Arsenal. From 1943 to 1956 the liquid 
wastes were discharged into unlined ponds, which resulted in con- 
tamination of part of the underlying alluvial aquifer. Since 1956, 
disposal has been accomplished by discharge into an asphalt-lined 
reservoir, which significantly reduced the volume of contaminants 
entering the aquifer. In the mid-1970s toxic organic chemicals were 
detected outside of the Arsenal in the alluvial aquifer. In the 
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mid-1970s toxic organic chemicals were detected outside of the Ar- 
senal in the alluvial aquifer. The Colorado Department of Health 
issued three orders, which called for (1) a halt to unauthorized 
discharges, (2) cleanup, and (3) groundwater monitoring. Subse- 
quently, a management commitment was made to mitigate the 
problem. A pilot groundwater containment and treatment system 
was constructed in 1978; it consists of (1) a bentonite barrier and 
several withdrawal wells to intercept contaminated groundwater 
along a 1,500-ft length of the northern Arsenal boundary, (2) treat- 
ing the water with an activated carbon process, and (3) injecting 
the treated water on the downgradient side of the barrier through 
several recharge wells. Because of the success of the pilot opera- 
tion, it is being expanded at present to intercept most of the 
contaminated underflow crossing the entire north boundary. How- 
ever, boundary interception alone cannot achieve aquifer 
restoration at the Arsenal. It is anticipated that the overall final pro- 
gram will also have to include elements of source containment and 
isolation, source elimination, process modification to reduce the 
volume of wastes generated, and development of alternative 
waste-disposal procedures that are nonpolluting. 


35871 (DOE/ER/12018-T8, pp. 109-119) Groundwater flow 
modeling study of the Love Canal area, New York. Mercer, J.W. 
(GeoTrans, Inc., Reston, VA (USA)); Faust, C.R.; Silka, L.R. Na- 
tional Research Council, Washington, DC (USA). Geophysics 
Study Committee. 1984. In Groundwater contamination. Studies in 
geophysics. Order Number DE90010450. Available from NTIS, PC 
AOS/MF A011. 

Increasing awareness of the problems presented by hazardous 
waste sites is leading toward an increased interest in, and applica- 
tion of, groundwater models. During the fall of 1980, a groundwater 
modeling study was conducted at the Love Canal area, Niagara 
Falls, New York. Flow models were used to aid in data reduction 
and analysis and to attempt prediction of groundwater movement. 
Both slug tests and aquifer tests were analyzed. The conceptual 
framework for the hydrogeologic units underlying Love Canal con- 
sists of a shallow water-table system of silts and fine sands and a 
deeper confined system in the Lockport Dolomite. The intervening 
confining layers consist of lacustrine and glacial clays. Modeling in 
the dolomite focused on characterizing the aquifer and assessing 
the potential for its contamination. Best judgment indicates that for 
the Lockport to be contaminated, the confining bed would have to 
be breached. Analysis of remedial action for the Lockport Dolomite 
indicates that three interceptor wells at the south end of the canal, 
pumped at only 32.3 m°/day, would reverse the flow of groundwa- 
ter to the river and provide an adequate halt to migration of 
potential contaminants to the river. 


35872 (DOE/ER/12018-T8, pp. 120-126) Nonpoint contami- 
nation of groundwater on Long Island, New York. Kimmel, G.E. 
National Research Council, Washington, DC (USA). Geophysics 
Study Committee. 1984. In Groundwater contamination. Studies in 
geophysics. Order Number DE90010450. Available from NTIS, PC 
AO9/MF A01. 

The data presented in this paper show that the central part of 
Long Island, New York has experienced contamination of one sort 
or another from the surface. Shallow water in this location is critical 
because it flows down and outward through the groundwater flow 
system; thus it recharges the deeper aquifers that are the principal 
water supply for the island. Nitrate and organic chemicals have 
penetrated deep within the system. Both agricultural practices and 
urbanization are responsible for this contamination. In the area 
where people live on the recharge areas of their water supply it 
may be impractical to avoid contamination of that supply. Even 
through the recharge and discharge relations of the groundwater 
were understood previous to the major development of Nassau and 
Suffolk Counties, systems of disposal, land use, and pumpage 
practices were employed that led to the degradation of the water. 
So much of the reservoir is contaminated at this time, particularly 
in the central part of the island, that treatment systems for some 
water supplies may become necessary. 


35873 (DOE/ER/12018-T8, pp. 127-138) Hydrogeochemical 
studies at a landfill in Delaware. Baedecker, M.J.; Apgar, M.A. 
National Research Council, Washington, DC (USA). Geophysics 
Study Committee. 1984. In Groundwater contamination. Studies in 





geophysics. Order Number DE90010450. Available from NTIS, PC 
AO9/MF A01. 

Plumes of leachate have migrated downgradient from the Army 
Creek landfill in Delaware, a site used for disposal of industrial and 
municipal refuse during the 1960s. A series of contaminant- 
recovery wells was installed in the early 1970s between the landfill 
and downgradient water-supply wells to intercept and remove con- 
taminated water. Beneath the landfill and immediately downgradient 
of the landfill large amounts of iron and manganese are dissolved, 
organic matter is oxidized and reduced, oxygen is consumed, am- 
monia is adsorbed, and nitrate is reduced. Farther downgradient 
some of the reactions are altered: iron and manganese precipitate, 
less organic matter is oxidized and reduced, and more ammonia is 
removed by ion exchange. Farther downgradient the water chem- 
istry is controlled largely by mixing. Measurements of chemical 
constituents in water near the landfill show that most constituents 
have decreased in concentration over an 8-yr period (1973-1981). 
As leachate moves downgradient, the attenuation of contaminants 
is controlled by the following processes: (1) operation of the 
recovery-well system that removes contaminated water and 
reverses the local flow, (2) dilution of leachate with native ground- 
water, (3) mixing of anaerobic leachate with oxygenated water that 
facilitates the decomposition of organic matte rand precipitation of 
metals, and (4) interaction of contaminants with aquifer materials. 
Although the recovery-well system has intercepted and removed 
most of the contaminated water and the quality of water from most 
downgradient monitor wells has improved, the leachate remains 
anaerobic, large amounts of gases are generated, and refractory 
organic compounds are present. Continued pumping of 
contaminant-recovery wells has lowered the head in the aquifer 
and wasted a large amount of uncontaminated groundwater. 


35874 (DOE/ER/12018-T8, pp. 139-146) Assessment of the 
potential for radionuclide migration from a nuclear explosion 
cavity. Hoffman, D.C. (Los Alamos National Lab., NM (USA)); 
Daniels, W.R. National Research Council, Washington, DC (USA). 
Geophysics Study Committee. 1984. In Groundwater contamina- 
tion. Studies in geophysics. Order Number DE90010450. Available 
from NTIS, PC AOS/MF A01. 

A field study of the distribution of radionuclides around an under- 
ground nuclear explosion cavity was initiated in 1974, about 9 
years after detonation of the nuclear test. This study is part of the 
Radionuclide Migration (RNM) Project, a broad investigation to de- 
termine the rates of migration underground in various media at the 
Nevada Test Site (NTS) and the potential for movement both on 
and off the NTS of radioactivity from underground nuclear explo- 
sions. It was also envisaged that the study might provide data 
applicable to the underground disposal of radioactive waste. The 
site of the 0.75 kiloton nuclear test Cambric was chosen for a num- 
ber of reasons. The Cambric explosion cavity is within the NTS 
Area 5 water-supply aquifer, and there was particular interest in 
possible contamination of water supplies. Also, the Cambric deto- 
nation point is only 294 meters below the ground surface, and thus 
the re-entry drilling and sampling operations would be less difficult 
and expensive than from some of the more deeply buried tests. 
The Cambric cavity region was re-entered, and a well was com- 
pleted to a depth of 370 meters. Samples were taken to determine 
the radionuclide distribution between the solid material and water 
at the time of the experiment was started. Water was then pumped 
from a nearby satellite well to induce an artificial gradient sufficient 
to draw water from the Cambric cavity and provide an opportunity 
for the study of radionuclide migration under field conditions. 


35875 (DOE/ER/12018-T8, pp. 159-165) Selected variables 
affecting the choice between federal and state regulatory re- 
sponsibility: Groundwater quality as an Illustrative case. 
Goetze, D.B. (Utah State Univ., Logan (USA)). National Research 
Council, Washington, DC (USA). Geophysics Study Committee. 
1984. In Groundwater contamination. Studies in geophysics. Order 
Number DE90010450. Available from NTIS, PC A09/MF A01. 

In this chapter, the author hypothesizes that jurisdictional scope 
and the structural location of decision makers will affect the relative 
efficiency of federa! and state governments in regulating groundwa- 
ter quality. The arguments presented here suggest that the 
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jurisdictional scope of state governments is more conducive to reg- 
ulatory efficiency than the larger scope of the federal goverment 
when the scope of problem effects is confined to state boundaries. 
When the problem effects substantially exceed state boundaries, 
the suggestion is that federal regulation is more efficient, other 
things being equal. The scope of effects of most interstate aquifers 
probably exceeds state boundaries. For these aquifers, an effi- 
ciency advantage is attributed to federal regulation. The closer 
structural distance of state decision makers to problem conditions 
and preference information, so it is reasoned, gives them an effi- 
ciency advantage over federal decision makers when information 
needed for regulatory decisions is subject to distortion as it travels 
across hierarchical channels. Much, though certainly not all, of the 
information needed to make regulatory decisions about groundwa- 
ter quality is of this type. 


35876 (DOE/ER/12018-T8, pp. 166-179) Risk assessment 
for the prevention of groundwater contamination. Haimes, YY. 
(Case Western Reserve Univ., Cleveland, OH (USA)). National Re- 
search Council, Washington, DC (USA). Geophysics Study 
Committee. 1984. In Groundwater contamination. Studies in geo- 
physics. Order Number DE90010450. Available from NTIS, PC 
AO9/MF A01. 

Groundwater, which is a major source of water supply in the US, 
is facing severe quantity and quality problems. Once contaminated, 
the options available for its use are both limited and costly. The im- 
mense risks and costs to the public associated with groundwater 
contamination necessitate the formulation of public policy that is 
conducive to the prevention of this contamination. This chapter ad- 
dresses the prevention of groundwater contamination through the 
use of risk assessment, which embraces both the determination of 
costs, benefits, and levels of risks and the process of their social 
evaluation. Since the US Environmental Protection Agency (EPA), 
mandated by present laws, will eventually promulgate national ef- 
fluent guidelines that should be scientifically and technologically 
sound, economically efficient, and socially equitable, the adoption 
of risk assessment for this purpose seems imperative. Several re- 
cently developed risk-assessment methodologies that integrate 
multiobjective trade-off analysis are evaluated in terms of their 
effective use in the formulation of public policies leading to the pre- 
vention of groundwater contamination. Two risk-assessment 
methodologies - the multiobjective statistical method (MSM) and 
the partitioned multiobjective risk method (PMRM) - are also evalu- 
ated in terms of their specific usefulness to the EPA’s ongoing 
effort in promulgating national effluent guidelines to limit toxic pollu- 
tants. Finally, the applicability of economic incentives discussed in 
the report by the NRC Committee on Groundwater Resources in 
Relation to Coal Mining (1981) is also evaluated within the frame- 
work of risk assessment. 


35877 (DOE/ER/12018-T13, pp. 17-30) Models of runoff 
processes and their significance. Dunne, T. (Univ. of Washing- 
ton, Seattle (USA)). National Academy of Sciences - National 
Research Council, Washington, DC (USA). Geophysics Research 
Board. 1982. In Scientific basis of water-resource management. 
Studies in geophysics. Order Number DE90010505. Available 
from NTIS, PC A07/MF A01. 

Rainwater and meltwater can follow one of several surface or 
subsurface paths down hillsides to stream channels. The migration 
of water along one of these paths is called a runoff process, and 
more than one such process usually operates at any given site. 
The relative magnitude of flows along each path depends on local 
climatic, soil, and geologic characteristics and particularly on 
vegetation cover, as is discussed later. During the past 20 yr an al- 
ternative approach to hydrologic prediction has emerged through a 
combination of field experiments and mathematical models. These 
developments concentrate on the physics of runoff and of the 
erosion and transport for which it is responsible. They permit pre- 
dictions not only of basin outflows but of the spatial distribution and 
characteristics of runoff. This chapter reviews the current status of 
field observation and physically based modeling capability. 


35878 (DOE/ER/12018-T13, pp. 31-40) Hydrology and cli- 
mate. Eagleson, P.S. (Massachusetts Institute of Technology, 
Cambridge (USA)). National Academy of Sciences - National Re- 
search Council, Washington, DC (USA). Geophysics Research 
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Board. 1982. In Scientific basis of water-resource management. 
Studies in geophysics. Order Number DE90010505. Available 
from NTIS, PC AO7/MF A01. 

The global moisture cycle has branches in both the earth and 
the atmosphere. These branches are dynamically coupled across 
the earth's surface (at widely different time and space scales), so 
that a change in one branch produces a change in the other. Hy- 
drologists and atmospheric scientists have achieved a first-order 
understanding of this complex system through independent study 
of their respective, decoupled land-surface and atmospheric com- 
ponents. Emerging problems associated with anthropogenic 
alteration of both components demand a higher order of under- 
standing. This paper describes the importance of earth-atmosphere 
coupling; vertical hydrologic coupling at ocean surfaces, snow and 
ice surfaces, and land surfaces; hydrologic inferences from climate 
modeling; and climatic inferences from hydrologic modeling. 


35879 (DOE/ER/12018-T13, pp. 41-50) Implications of the 
vadose zone to water-resource management. Nielsen, D.R. 
(Univ. of California, Davis (USA)); Biggar, J.W. National Academy 
of Sciences - National Research Council, Washington, DC (USA). 
Geophysics Research Board. 1982. In Scientific basis of water- 
resource management. Studies in geophysics. Order Number 
DE90010505. Available from NTIS, PC A07/MF A01. 

The vadose zone is usually considered the portion of the earth’s 
crust that is positioned between the soil surface and the groundwa- 
ter table, which is usually composed of soil and unconsolidated 
material and is not completely saturated with water. The vadose 
zone is inextrictably involved in many aspects of hydrology - infil- 
tration, evaporation, runoff, groundwater recharge, and water 
quality. Despite its role in the hydrologic cycle, the nature and be- 
havior of the vadose zone remain obscure compared with other 
facets of hydrology. There are two traditional hydrologic views of 
the vadose zone. One is that the vadose zone is a buffer for runoff 
and erosion as the top-soil and underlying vadose zone, through 
the process of infiltration, serve as a sink for water reaching the 
soil surface during rainfall and irrigation. The other view is that of 
the vadose zone as a source of water that reaches the water table 
with a strength equal to the difference between infiltration and 
evapotranspiration. Although both view-points have provided a 
rationale for examining the hydrologic cycle with respect to rainfall- 
runoff and groundwater recharge, it is obvious that such viewpoints 
ignore those properties of the vadose zone that impinge on the 
quality of the water. The quality of the water, in turn, has a direct 
influence on the retention and transmission of water in the vadose 
zone. This paper first describes the nature of the vadose zone, 
then discusses descriptive theoretical concepts. 


35880 (DOE/ER/12018-T13, pp. 51-57) Groundwater: The 
water-budget myth. Papadopulos, S.S. (S.S. Papadopulos and 
Associates, Inc., Rockville, MD (USA)); Bredehoeft, J.D.; Cooper, 
H.H. Jr. National Academy of Sciences - National Research Coun- 
cil, Washington, DC (USA). Geophysics Research Board. 1982. In 
Scientific basis of water-resource management. Studies in geo- 
physics. Order Number DE90010505. Available from NTIS, PC 
A07/MF A01. 

Water-resource scientists are concerned that some basic princi- 
ples are being overlooked by water managers. Rather than discuss 
the scope of groundwater hydrology, the authors have chosen to 
focus on a common misconception to illustrate the point. Perhaps 
the most common misconception in groundwater hydrology is that 
a water budget of an area determines the magnitude of possible 
groundwater development. Several well-known hydrologists have 
addressed this misconception and attempted to dispel it. Some- 
how, though, it persists and continues to color decision by the 
water-management community. The laws governing the develop- 
ment of groundwater in Nevada as well as several other states are 
based on the idea that pumping within a groundwater basin shall 
not exceed the recharge. It is the intent of this paper to re-examine 
the issue. 


35881 


(DOE/ER/12018-T13, pp. 58-71) Quality of water - 
Surface and subsurface. Siever, R. (Harvard Univ., Cambridge, 
MA (USA)); Stumm, W. National Academy of Sciences - National 
Research Council, Washington, DC (USA). Geophysics Research 
Board. 1982. In Scientific basis of water-resource management. 


308 ERA Vol. 15, No. 15 


Studies in geophysics. Order Number DE90010505. Available 
from NTIS, PC AO7/MF A01. 

One of the major concerns of those involved in water manage- 
ment is the maintenance of water quality, the avoidance of 
degradation that may be hazardous to health. The primary threats 
to health come from the chemical loading of surface and subsur- 
face water reservoirs derived from a multitude of sources. These 
chemical loads are in transit to a variety of sinks from which they 
are removed, long- or short-term, from the surface-subsurface wa- 
ter system. The paper discusses first the geochemical cycle and 
water quality, including: weathering, artificial weathering, hydrologic 
networks, outputs of the cycle, anthropogenic sources of chemical 
substances, responses to pollution, trace elements, the problem of 
prediction, and analytical data. The paper then discusses surface 
water quality, including: understanding the natural system, anthro- 
pogenic sources of stream loads, and three case histories. 
Subsurface water quality and strategies for the future are also dis- 
cussed. 


35882 (DOE/ER/12018-T13, pp. 72-84) Predictive and reac- 
tive systems for aquatic ecosystem quality control. Cairns, J. 
Jr. (Virginia Polytechnic Institute and State Univ., Blacksburg 
(USA)). National Academy of Sciences - National Research Coun- 
cil, Washington, DC (USA). Geophysics Research Board. 1982. In 
Scientific basis of water-resource management. Studies in geo- 
physics. Order Number DE90010505. Available from NTIS, PC 
A07/MF A01. 

The sources of pollutants that impact freshwaters in the US are 
thought to be nearly equally divided between point and non-point 
sources. The Federal Water Pollution Control Act Amendments of 
1972 classify nonpoint sources in four categories: agricultural ac- 
tivities, forest-related activities, mining activities, and construction 
activities. Urban runoff is a nonpoint source that does not reach 
the aquatic ecosystem through a pipe. It is now abundantly clear 
that serious damage may result when the intrusion of toxic chemi- 
cals, heated wastewater, degradable organics, and particular 
material exceed the ability of natural ecosystems to cope with 
them. This means managing the intrusion of these potentially 
harmful materials at an ecosystem or regional level so that their 
collective impact will not be deleterious. Besides predictive and 
reactive control, the paper discusses hazard evaluation (environ- 
mental pathways, test organisms, and boundary conditions); 
biological monitoring (single species versus community criteria and 
structural versus functional parameters); the use of biological infor- 
mation; and ecosystem rehabilitation. 


35883 (DOE/ER/12018-T13, pp. 85-94) Robust estimators 
in hydrology. Fiering, M.B. (Harvard Univ., Cambridge, MA 
(USA)); Kucezera, G. National Academy of Sciences - National Re- 
search Council, Washington, DC (USA). Geophysics Research 
Board. 1982. In Scientific basis of water-resource management. 
Studies in geophysics. Order Number DE90010505. Available 
from NTIS, PC A07/MF A01. 

Hydrology serves at least two disjoint clienteles - the scientific 
community and the engineering community. This rift is exacerbated 
by recent emphasis on modeling techniques. The scientific commu- 
nity is concerned primarily with causality and proposes increasingly 
complex and sophisticated models of natural phenomena, whereas 
the engineering community is concerned with water management 
and is closely identified with models involving operations analysis 
and decision theory. As the two groups become more highly spe- 
cialized, interaction and collaboration diminish. Robust statistics 
may be particularly important to help bridge many of the bound- 
aries between these two disciplines. Robustness accommodates 
features of controlled dynamic response - measured rather than 
precipitous changes in parameters and system performance. The 
authors maintain that statistics and economics are the eyes and 
ears of formal and informal decision making, whereupon models of 
hydrologic processes are useful principally to help decide among 
alternatives. The bases for these decisions are the predictions de- 
rived from the models. Hence it is naive to argue whether these 
models are descriptive or prescriptive; in fact, they are both. They 
fit them to observations, attempt to decide if they fit well enough, 
and if so learn and describe something of the hydrology of the 





basin. They then typically use the models to predict performance 
under a new set of circumstances. 


35884 (DOE/ER/12018-T13, pp. 95-104) Empirical and 
causal models in hydrology. Kiemes, V. National Academy of 
Sciences - National Research Council, Washington, DC (USA). 
Geophysics Research Board. 1982. In Scientific basis of water- 
resource management. Studies in geophysics. Order Number 
DE90010505. Available from NTIS, PC A07/MF A01. 

Hydrology is the basic science involved with water-resource 
management and enters into it through the use of models of hydro- 
logic phenomena in water-resource planning, design, and 
operation. It is therefore important to examine the nature of hydro- 
logic models and the relevance of their merits and drawbacks to 
water-management decisions. One of the controversial issues in 
hydrologic modeling has been the merits and demerits of empirical 
models as compared to those of causal models. This paper 
discusses hydrology as a science; the merits and demerits of em- 
pirical modeling; why hydrologic models work; and the drawbacks, 
dangers, and potential benefits of causal modeling. 


35885 (DOE/ER/12018-T13, pp. 105-108) Field data: The in- 
terface between h 
(Univ. of California, Berkeley (USA)). National Academy of Sci- 
ences - National Research Council, Washington, DC (USA). 
Geophysics Research Board. 1982. In Scientific basis of water- 
resource management. Studies in geophysics. Order Number 
DE90010505. Available from NTIS, PC A07/MF A01. 

This paper discusses the method used by US Geological Survey 
geologist, G.K. Gilbert, to research a problem of flood control and 
sedimentation in 1904. It contrasts the methods used today. The 
paper lists six current problems in hydrology related to geomor- 
phology. The author concludes that hydrologic science is making 
only slow progress because of the choice of the questions being 
researched and the methods used. 


35886 § (DOE/ER/12018-T13, pp. 109-117) Geology, deter- 
minism, and risk assessment. Baker, V.R. (Univ. of Arizona, 
Tucson (USA)). National Academy of Sciences - National Research 
Council, Washington, DC (USA). Geophysics Research Board. 
1982. In Scientific basis of water-resource management. Studies in 
geophysics. Order Number DE90010505. Available from NTIS, PC 
AO7/MF A01. 

The paper describes the science of risk assessment; the 
dilemma of catastrophic risk assessment; use of the geologic 
record in assessing long-term risk; and random observation and 
causal explanation. It is concluded that: (1) hydrologic risk assess- 
ment is increasingly concerning itself with very rare events of high 
magnitude; (2) many techniques utilized in normal hydrologic 
science are not adequate for the confident assessment of catas- 
trophic risk; and (3) the geologic record has been underutilized as 
a source of independent data on the magnitude and frequency of 
hydrologic phenomena. 


35887 (DOE/ER/12018-T13, pp. 118-127) Prediction in wa- 
ter management. Wolman, M.G. (Johns Hopkins Univ., Baltimore, 
MD (USA)); Matalas, N.C.; Landwehr, J.M. National Academy of 
Sciences - National Research Council, Washington, DC (USA). 
Geophysics Research Board. 1982. In Scientific basis of water- 
resource management. Studies in geophysics. Order Number 
DE90010505. Available from NTIS, PC A07/MF A01. 

The paper discusses the hydrologic cycle and gives perspectives 
on prediction and on research. It is recommended that research 
must change its focus from its present emphasis on resolving im- 
mediate operational problems, which at best can only refine 
near-term predictive ability, to furthering the study of hydrology on 
a more fundamental level under the active paradigm. The active 
paradigm of the hydrologic cycle is characterized by the three fol- 
lowing tenets: (1) human activity is inseparable from the natural 
system; (2) quality is no less a concern than quantity of the water 
mass as it is distributed and moves through the cycle; and (3) the 
quantity of the water mass affects and is affected by the quality of 
the water. 


35888 


(DSE/CM-001) Wisconsin Coastal Management Pro- 
gram for the Great Lakes: 1987 update. Wisconsin Div. of State 


ydrology and geomorphology. Leopold, L.B. © 
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Energy and Coastal Management, Madison, WI (USA). 1987. 
131p. Sponsored by Wisconsin Department of Administration. 
Available from OSTI; Wisconsin Dept. of Administration, 101 S. 
Webster Street, 6th Floor, Madison, WI 53707. 

This document describes Wisconsin's federally approved Coastal 
Management Program for the Great Lakes. Since the program was 
established in 1978 under the Federal Coastal Zone Management 
Act, some of its specific policies and procedures have been 
changed. This document reflects these federally approved 
changes. It supersedes pages 94-248 of the Wisconsin Coastal 
Management Program — Final Environmental Impact Statement, 
published in 1978 by the State of Wisconsin and US Department of 
Commerce. Topics include coastal issues and policies, implement- 
ing, the Coastal Management Program in Wisconsin and Federal 
government activities in the coastal area. 2 tabs. 


35889 (EC/WSC-90-01285) Historical streamflow summary: 
Ontario, to 1988. Environment Canada, Ottawa, ON (Canada). 
Water Survey of Canada. 1989. 62ip. (MICROLOG—90-01285). 
Available from PC Environment Canada, Document, Text and 
Library Services, Terrasses de la Chaudiere, 10 Wellington St., Ot- 
tawa, Ont., CAN K1A 0H3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 
0G1. Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

A summary is presented of monthly and annual mean dis- 
charges, and annual extremes of discharge, for rivers in Ontario for 
which streamflow data to 1988 inclusive have been collected. Data 
are presented for the entire period of record, as far back as 1912, 
when hydrometric survey operations were carried out by the Hydro- 
Electric Power Commission of Ontario. Current survey data are 
collected by the Water Survey of Canada in cooperation with On- 
tario Hydro and the provincial natural resources and environment 
ministries, and assisted by other public agencies and private orga- 
nizations concerned with water resources. This document also 
contains descriptive information about gauging stations, such as lo- 
cation, drainage area, and whether the flow is natural or regulated. 
Data are arranged alphabetically by name of gauging station. 


35890 (FO/IOC—90-01271) NOGAP B-6. Vol 6. Physical data 
collected in the Beaufort Sea, Summer 1987. Canadian data re- 
port of hydrography and ocean sciences, no. 60. Carmack, E.; 
Papadakis, J.E.; Macdonald, D.M.; Macdonald, R.W. Department 
of Fisheries and Oceans, Sidney, BC (Canada). Inst. of Ocean Sci- 
ences. 1989. 219p. (MICROLOG-90-01271). Available from PC 
Fisheries and Oceans Canada, Scientific Publications, 200 Kent St, 
14th Floor, Ottawa, ON, CAN K1A OE6; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES UPON REQUEST; MF $10 
CAN. 

As part of Canada’s Northern Oil and Gas program, with major 
objectives to determine hydrocarbon pathways and primary produc- 
tivity of the waters overlying the Beaufort Shelf, water properties 
(biological, chemical and physical) were measured across the 
shelf. These measurements were made during summer and com- 
plete a time series commencing in March, 1987. The supporting 
physical oceanographic data are reported including temperature, 
Salinity, light transmission and attenuation, density, departure from 
freezing point, and dynamic height. These data form the bulk of 
this document. The data collection and analysis methods used in 
the marine survey are also described. 6 refs., 3 figs., 3 tabs. 


35891 (IPEN-PUB-282) Evaluation of the radiological im- 
pact in the aquatic system in the surrounding of IPEN-CNEN/ 
SP. Jacomino, V.M.F.; Gordon, A.M.P.L.; Venturini, L. Instituto de 
Pesquisas Energeticas e Nucleares, Sao Paulo, SP (Brazil). Dec 
1989. 36p. (in Portuguese). Order Number DE90626330. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

In order to control the discharges of radioactive material in the 
aquatic system (Jaguare stream and Pinheiros river) in the vicinity 
of IPEN-CNEN/SP an effluent monitoring program was established 
on a routine basis. This control is carried out by measuring the ac- 
tivity of the radionuclides present in the liquid effluents (source 
term) using gamma spectrometry and/or spectrophotometry. The 
results obtained are then compared with the discharge limits 
adopted by CNEN when a decision is made upon the discharge of 
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the effluent under consideration. In 1988 the total activity dis- 
charged by the nuclear installations available was 1997, 9x10°Bq 
in a total volume of 2421,4 m°. The next step was to evaluate the 
effective equivalent dose in the general public by using the results 
of the source term and the information available concerning the en- 
vironment. It was assumed that the only critical pathway is the 
external gamma irradiation of the people that work in the nearby of 
the discharge points in Pinheiros river. The effective equivalent 
dose obtained was 39,47 Sv and the most relevant radionuclides 
that should be considered ®°Co, '9’Cs, '5'1 and @®Ra. This result 
is less than 1/10 of the maximum admissible dose limit adopted by 
the Radiological Protection Standards which is 10-° Sv/year. In 
order to measure the level of radioactivity in the environment, sam- 
ples of ground water, water and sediments of Pinheiros river were 
collected and analyzed by using gamma spectrometry and fluo- 
rimetry. The radionuclides found were **°Ra, 22228Ra, UNat, 4°K 
and ‘Be with activities corresponding to the background levels. 
This analysis shows that the radiological impact in the aquatic sys- 
tems considered is insignificant. 


35892 (MNR/FB-89-11) Summary of fish population data 
from Sipiwesk and Cross lakes, 1988. Green, D.J. Manitoba 
Dept. of Natural Resources, Winnipeg, MB (Canada). Fisheries 
Branch. 1989. 101ip. (MICROLOG-—90-00400). Available from PC 
Manitoba Natural Resources, Public Information Services, 1495 
St-James St, PO Box 22, Winnipeg, MB, CAN R3H OW9; MF CAN- 
MET/TID, Energy, Mines and Resources Canada, 555 Booth St., 
Ottawa, Ont., Canada K1A 0G1. Prices: PC PRICES UPON RE- 
QUEST; MF $10 CAN. 

In 1985 program was initiated to investigate and document the 
possible impact of hydro development on fish populations within 
the Churchill River Diversion and Nelson River Systems in Mani- 
toba. Cross and Sipiwesk lakes were two of the six lakes within 
those systems chosen for annual sampling. The purpose of this re- 
port is to present the fish population data collected from Cross and 
Sipiwesk lakes in 1988 in a form that will make it readily available 
for future reference. Sampling areas and netting locations for the 
1988 program remained consistent with previous years. The most- 
noteworthy change for 1988 was the unusually low water levels 
found in Gross Lake. Catch-per-unit-effort remained highest in East 
Cross Lake. The effects of net mesh size on the various species 
show expected findings, whereby fish caught in progressively 
larger meshes tend to be older and larger in size. Whitefish age 
compositions between Sipiwesk and Cross Lakes tend to be dis- 
similar. However sample sizes were small and it is not possible to 
tell whether the differences were significant. Separate comparisons 
of age compositions for each species (cisco, walleye and pike) be- 
tween lakes indicate similar groupings, especially for modal 
cohorts. Species specific fork length frequencies were also con- 
structed for non-quota species where fish numbers were adequate. 
Length-weight regression correlations were low for longnose sucker 
and freshwater drum from Sipiwesk Lake and are probably a reflec- 
tion of a small sample size. Checks with lengths and weights found 
in 1988 from these species fell within the bounds of those sampled 
in previous years and other lakes. 4 refs., 34 figs., 48 tabs. 


35893 (PB-90-180399/XAB) Water movement in the unsatu- 
rated zone at a low-level radioactive-waste burial site near 
Barnwell, South Carolina. Dennehy, K.F.; McMahon, P.B. Geo- 
logical Survey, Reston, VA (USA). Water Resources Div. 1989. 
49p. Available from NTIS, PC A03/MF A01. 

Also available from Supt. of Docs.; Library of Congress catalog 
card No. 88-600177. 

Four unsaturated-zone monitoring sites and a meteorologic sta- 
tion were installed at the low-level radioactive-waste burial site 
near Barnwell, South Carolina, to investigate the geohydrologic 
and climatologic factors affecting water movement in the unsatu- 
rated zone. The study site is located in the Atlantic Coastal Plain. 
A meteorologic station was used to measure precipitation and to 
calculate actual evapotranspiration using the Bowen ratio method. 
Tracer tests using sodiurn chloride were conducted at each moni- 
toring site. Hydrologic properties of unsaturated-zone materials 
were also determined. Monitoring and model results show that pre- 
cipitation on trenches infiltrated the trench cap and moved vertically 
into the trench backfill material. 
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35894 (PB—90-182031/XAB) Development document for 
effluent-limitations guidelines and standards for the 
nonferrous-metals-manutacturing point source category. Vol- 
ume 8. Primary columbium-tantalum, secondary tantalum, 
secondary uranium. Final report. Environmental Protection 
Agency, Washington, DC (USA). Industrial Technology Div. May 
1989. 469p. (EPA-440/1-89/019.8). Available from NTIS, PC 
A20/MF AO3. 

See also PB-87-121752 and Volume 7, PB—90-182023 and Vol- 
ume 9, PB—90-182049; Also available in set of 10 reports PC 
E99/MF E99, PB-90-181959. 

Contents include: subcategory profile; subcategorization; water 
use and waste water characteristics; selection of pollutant parame- 
ters; control and treatment technologies; costs, energy, and 
nonwater-quality aspects; best practicable control technology cur- 
rently available; best available technology economically achievable; 
new source performance standards; pretreatment standards; best 
conventional pollutant-control technology. 


35895 (PB-90-184748/XAB) Seminar publication: Transport 
and fate of contaminants in the subsurface. Johnson, R.L.; 
Keely, J.F.; Palmer, C.D.; Suflita, J.M.; Fish, W. Environmental 
Protection Agency, Ada, OK (USA). Robert S. Kerr Environmental 
Research Lab. Sep 1989. 153p. (EPA-625/4-89/019). Available 
from NTIS, PC A08/MF A01. 

Also available from Supt. of Docs. 

The publication is based on a series of technology transfer semi 
nars that were conducted in all ten EPA Regions between October 
1987 and February 1988. The seminars provided regulators and 
technical specialists with a brief but intensive overview of the phys- 
ical, chemical, and biological processes that govern the transport 
and fate of contaminants in the subsurface. A secondary purpose 
of the seminar was to provide a summary of modeling approaches 
used to make predictions about the transport and fate of contami- 
nants in the subsurface and to describe the current and potential 
regulatory uses of such models. The EPA Center for Environmental 
Research Information and Robert S. Kerr Environmental Research 
Laboratory developed the project to assist the technical support 
and technology transfer efforts of the EPA Office of Solid Waste 
and Emergency Response in the area of subsurface remediation. 


35896 (PB-90-185075/XAB) Pretreatment compliance moni- 
toring and enforcement guidance. Final report. Environmental 
Protection Agency, Washington, DC (USA). Office of Water En- 
forcement and Permits. Jul 1986. 138p. (EPA-505/8-90/004). 
Available from NTIS, PC A07/MF A01. 

Also available from Supt. of Docs. 

The document is intended to be a comprehensive guide to pre- 
treatment implementation, particularly on-going compliance 
monitoring and enforcement activities. The Guidance provides a 
detailed discussion of: establishing monitoring requirements for in- 
dustrial users; sampling and inspecting industrial users; reviewing 
industrial user reports; determining industrial user compliance sta- 
tus; setting priorities for enforcement actions; and reporting 
progress to Approval Authorities. It establishes a definition of Sig- 
nificant Industrial User for use by Control Authorities in targeting 
primary implementation activities and recommends a definition of 
Significant Noncompliance to be applied in evaluating industrial 
user performance in complying with effluent and reporting require- 
ments as well as compliance schedules. The Guidance is intended 
to assist the Control Authority in translating regulatory requirements 
into a workable, effective pretreatment program. 


35897 (PB—90-185083/XAB) Guidance for developing Con- 
trol Authority enforcement response plans. Final report. 
Environmental Protection Agency, Washington, DC (USA). Office of 
Water Enforcement and Permits. Sep 1989. 114p. (EPA-505/8- 
90/005). Available from NTIS, PC AO6/MF A01. 

The manual provides guidance to Control Authority personnel in 
developing an enforcement response plan to remedy violations of a 
local pretreatment program. An enforcement response plan out- 
lines, in a step-by-step fashion, the procedures to be followed by 
Control Authority staff to identify, document, and respond to pre- 
treatment violations. Once adopted, the plan provides guidance in 
selecting initial and follow-up enforcement actions, indicates staff 
responsibilities for these actions, and specifies appropriate time 





frames in which to take them. Although all violations of its pretreat- 
ment program should be met with some type of enforcement 
response, the Control Authority may be unclear about exactly how 
to respond. The purpose of the guidance manual is to help the 
Control Authority use its own enforcement expertise to develop a 
flexible and appropriate enforcement response plan tailored to its 
particular situation. 


35898 (PB—90-185158/XAB) Changes in conductivity, alka- 
linity, calcium, and pH during a 50-year period in selected 
northern Wisconsin lakes. Eilers, J.M.; Glass, G.E.; Pollack, 
A.K.; Sorensen, J.A. Environmental Protection Agency, Duluth, MN 
(USA). Environmental Research Lab. c 1989. 18p. (EPA-600/J- 
89/273). Available from NTIS, PC A03/MF A01. 

Pub. in Canadian Jni. of Fisheries and Aquatic Science, Vol. 46, 
No. 11, 1929-1944(1989). 

Between 1925 and 1941 extensive water quality measurements 
were made on over 600 northern Wisconsin lakes, providing a 
benchmark against which comparisons can be made if the modern 
equivalent measurements can be determined. Of these 149 lakes 
were sampled from 1979 to 1983. Data on conductivity, alkalinity, 
calcium, and hydrogen ion (pH) are available for these lakes from 
1925 to 1931. The historical methyl orange alkalinity data were ad- 
justed to be comparable to the recent Gran alkalinity data by 
subtracting 57 micromol/L from the historical measurements. The 
colorimetric historical pH measurements were adjusted to be com- 
parable to recent potentiometric measurements by a regression 
model. No adjustments were made to the historical calcium or con- 
ductivity measurements. Comparisons of adjusted historical data 
with recent data show a significant increase in the means of all 
four variables. The largest increases in all four variables show an 
association with increases in land use development on the lake 
perimeters. Statistically significant changes in alkalinity are ob- 
served, with 28 lakes increasing and 11 decreasing, compared with 
110 lakes showing no change. Possible explanations for chemical 
changes in those lakes that have experienced little change in land 
use are discussed. For the lakes in northern Wisconsin which may 
have been affected by airborne pollutants, it is likely that these ef- 
fects had their beginning before initiation of the historical lake 
survey. 


35899 (PB—90-185182/XAB) Filtration of ground-water 
samples for metals analysis. Puls, R.W.; Barcelona, M.J. Envi- 
ronmental Protection Agency, Ada, OK (USA). Robert S. Kerr 
Environmental Research Lab. c 1989. 11p. (EPA-600/J-89/278). 
Available from NTIS, PC A03/MF A01. 

Pub. in Hazardous Waste and Hazardous Materials, Vol. 6, No. 
4, 385-393(Nov 1989). 

The filtration of a ground-water samples with 0.45 micrometer fil- 
ters for determination of ‘dissolved’ metals is not only inaccurate 
for distinguishing between dissolved and particulate phases, but if 
used for estimates of mobile contaminant loading in a given 
aquifer, may result in significant underestimations. 


35900 (PB-90-186461/XAB) Superfund Record of Decision 
(EPA Region 5): Electric Machinery Site, Waite Park Wells, MN. 
(First remedial action), September 1989. Final report. Environ- 
mental Protection Agency, Washington, DC (USA). Office of 
Emergency and Remedial Response. 29 Sep 1989. 47p. (EPA- 
ROD/R-05-89/115). Available from NTIS, PC A0Q3/MF A01. 

The 45-acre Waite Park Wells site is in Waite Park, Stearns 
County, Minnesota, 1,500 feet east of the Sauk River. Waite Park 
municipal wells No. 1 and No. 3 serviced the city until December, 
1984 when routine sampling detected organic contamination in the 
ground water. The contaminated plume extends east-southeast 
from the Electric Machinery Manufacturing Company to the wells 
which are situated in the northeast corner of the Burlington North- 
ern Superfund site. In January 1985 the State issued a health 
advisory to residents to discontinue using municipal water for drink- 
ing and cooking. A water hook up with St. Cloud, Minnesota was 
completed in February 1985 to provide the 3,500 Waite Park ‘esi- 
dents with an alternate water supply. In February 1988, the five 
responsible parties at the site funded a municipal water treatment 
system and wells No. 1 and No. 3 were returned to service. Reme- 
dial investigations did not identify any significant soil contamination 
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at the site in the vicinity of the Electric Machinery Company; how- 
ever, ground water contamination was identified in the shallow 
aquifer and, to a lesser extent, in the deep aquifer. The primary 
contaminants of concern in the ground water are VOCs including 
PCE and TCE. 


35901 (PB-90-187063/XAB) New approach and methodolo- 
gies for characterizing the hydrogeologic properties of 
aquifers. Final report, August-December 1989. Moiz, F.J.; 
Guven, O.; Melville, JG. Auburn Univ., AL (USA). Dept. of Civil En- 
gineering. Jan 1990. 237p. Available from NTIS, PC A11/MF A02. 

In the authors’ opinion, the ability of hydrologists to perform field 
measurements of aquifer hydraulic properties must be enhanced if 
they are to improve significantly the capacity to solve ground water 
contamination problems at Superfund and other sites. Therefore, 
the primary purpose of the report is to provide motivation and new 
methodology for measuring K(z), the distribution of horizontal hy- 
draulic conductivity in the vertical direction in the vicinity of a test 
well. Measurements in nearby wells can then be used to build up 
three-dimensional distributions. For completeness, and to enhance 
the usefulness of the report as a field manual, existing methodol- 
ogy for the measurement of effective porosity, vertical hydraulic 
conductivity, storativity and hydraulic head, are presented also. It is 
argued that dispersion-dominated models, particularly two- 
dimensional, vertically-averaged (areal) models, have been pushed 
about as far as they can go, and that two-dimensional vertical pro- 
file or fully three-dimensional advection-dominated transport 
models are necessary if they are to increase significantly the ability 
to understand and predict contaminant transport, reaction, and 
degradation in the field. Such models require the measurement of 
hydraulic conductivity distributions, K(z), rather than vertically aver- 
aged values in the form of transmissivities. 


35902 (PB-90-188806/XAB) Technology assessment of the 
biological aerated filter. Final report, 1984-1985. Condren, A.J. 
Montgomery (James M.) Consulting Engineers, Inc., Pasadena, CA 
(USA). Apr 1990. 104p. Available from NTIS, PC AO6/MF A01. 

The technology assessment report describes a recently devel- 
oped biological waste-water treatment concept called the biological 
aerated-filter (BAF)/Biocarbonne process and addresses perfor- 
mance and operational characteristics, design approaches, and 
potential applications of that process. Recommendations are pro- 
vided where further definition of process performance response to 
environmental conditions is felt to be warranted. A brief comparison 
of the similarities and differences of the BAF/Biocarbonne process 
with conventional activated sludge is also given. The term BAF is 
used by the North American vendor of the process, Eimco Process 
Equipment Company of Salt Lake City, Utah. The Biocarbonne ter- 
minology is employed by the original French developer of the 
technology, Omniun de Traitements et de Valorisation, who mar- 
kets the process primarily in Europe. Although the process regimes 
offered by these two companies are essentially identical, distinctly 
different design approaches have evolved for each. 


35903 (PB-90-191511/XAB) Fiscal year 1988 program re- 
port: Colorado Water Resources Research Institute. Annual 
report. Grigg, N.S. Colorado State Univ., Fort Collins, CO (USA). 
Water Resources Research Inst. Aug 1989. 49p. Available from 
NTIS, PC A03/MF A01. 

See also report for 1987, PB-89-178560. 

The 25th annual report describes the Institute’s progress in re- 
search and technology development on priority problems which 
confront Colorado’s water managers. The FY1988 Program 
included the following research projects: Project 02 - Socio- 
economic impacts on the basin of origin of rural-to-urban water 
transfer; Project 03 - Biological denitrification of polluted ground 
water; Project 04 - Acid mine drainage: streambed sorption and 
microbial uptake of copper and cadmium; Project 05 - Enhanced 
microbial reclamation of ground water polluted with toxic organic 
chemicals; Project 06 - Efficient estimation of water supply aug- 
mentation needs in real-time allocation operations; Project 07 - 
Urban water-supply reliability: preferences of managers, elected 
officials and water users; Project 08 - Improved methods for model- 
ing conjunctive management of surface and ground water; and 
Project 09 - Surface and ground water pollution potential from her- 
bicide use in Colorado agriculture. The report also describes the 
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Institute’s technology transfer program and other research funded 
by its state appropriation. 


35904 (PB—90-192766/XAB) Development of protocols for 
chronic toxicity testing of Pacific marine species. Langdon, 
C.J.; Seim, W.K.; Hoffman, R.L.; Weber, L. Oregon State Univ., 
Newport, OR (USA). Hatfield Marine Science Center. Mar 1990. 
104p. (ERLN-NX-09). Available from NTIS, PC AO6/MF A01. 

The development of a year-round capability for conducting short- 
term toxicity tests for estimating chronic-effect levels of toxic 
materials with a native Pacific coast fish and a native Pacific coast 
mysid shrimp was the goal of the project. In order to achieve 
acceptable sensitivity as a surrogate for chronic toxicity tests, tar- 
geting the reproductive portion of the mysid life cycle and all or part 
of the embryonic, larval, or early post-larval portion of the fish life 
cycle was deemed necessary. This targeting is consistent with con- 
clusions based upon earlier work in developing similar tests with 
Atlantic coast, Gulf coast, and freshwater fish and invertebrates. 


35905 (PB-90-194705/XAB) Treatability of RCRA com- 
in a BOD/itrification waste-water treatment system 
with dual-media filtration. Safferman, S.|.; Bhattacharya, S.K. 
Cincinnati Univ., OH (USA). Dept. of Civil and Environmental Engi- 
neering. Apr 1990. 92p. Available from NTIS, PC AO5/MF A01. 

The study investigates the treatability and fate of 28 organic 
RCRA compounds in a combined organic removal and nitrification 
process and by secondary effluent gravity filtration. A 3.8 /min pilot- 
scale extended aeration waste-water treatment system with dual 
media effluent filter was utilized for the study. At a total concentra- 
tion of approximately 1.5 mg/l organics (sum of the concentration 
of all 28 RCRA compounds) into the aeration basin, most of the 
compounds were removed to below detectable limits by secondary 
treatment under either acclimated or unacclimated conditions. The 
effectiveness of the effluent filter in removing organic compounds 
could not be assessed as most of the compounds entering the 
fitter were already reduced to below-detectable levels. Ammonia re- 
moval was significantly impaired at a total concentration of 19.2 
mg/L organics into the aeration basin. COD reduction was appar- 
ently not inhibited at any of the spike concentrations tested. 


35906 (PB—90-194754/XAB) Industrial waste-water volatile 
organic compound emissions. Background information for 
BACT/LAER determinations. Elliott, J.; Watkins, S. Radian Corp., 
Research Triangle Park, NC (USA). Jan 1990. 402p. Available 
from NTIS, PC A18/MF A03. 

The purpose of the Control Technology Center (CTC) is to pro- 
vide technical information to States on estimating and controlling 
volatile organic compounds (VOC) emissions from the collection 
and treatment of industrial wastewaters for Best Available Control 
Technology (BACT) and Lowest Achievable Emission Rate (LAER) 
determinations. Technical guidance projects, focus on topics of na- 
tional or regional interest that are identified through contact with 
State and Local agencies. The document addresses new and mod- 
ified major sources, as defined in Parts C and D of the Clean Air 
Act (CAA). Steam stripping to remove the organic compounds in 
certain wastewater streams at the point of generation (prior to con- 
tacting the atmosphere) is the recommended control strategy. The 
document presents a description of the sources of organic contain- 
ing wastewater, VOC emission estimation procedures for treatment 
and collection system units, and available VOC emission control 
strategies. 


35907 (PB-90-194978/XAB) Prediction of episodic acidifica- 
tion in Maryland Coastal Plain streams. Final report. Gerritsen, 
J.; Dietz, J.; Wilson, H.T.; Janicki, A.J. Versar, Inc., Columbia, MD 
(USA). Dec 1989. 78p. Available from NTIS, PC A05/MF A01. 
Episodic acidification from acidic precipitation in Coastal Plain 
streams of the Chesapeake Bay watershed is a potential threat to 
spawning and survival of anadromous fish species. The study is 
part of a process of selection of streams for mitigation of acidic 
episodes to increase the spawning success of anadromous fish 
stocks. It describes the development of practical, empirical models 
to predict the chemical response of Coastal Plain streams during 
precipitation events. One of the design criteria for the models was 
that they predict the response of a stream to precipitation events 
using data that are relatively easy to obtain. Data used to build and 
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test the models were from several intensive studies of episodic 
acidification in the Maryland Coastal Plain. Regression models 
were developed to predict minimum pH during an event, change in 
pH during an event and minimum ANC (alkalinity) during an event. 
Two models were developed for each dependent variable. 


35908 (PB-90-195181/XAB) Report on a workshop on 
fisher marine debris and derelict fishing gear: 
Oceans of plastic. Held in Portland, Oregon on February 9-11, 
1988. Eliassen, M. Alaska Univ., Fairbanks, AK (USA). Sea Grant 
Program. Dec 1988. 74p. (AK/SG-88-07). Available from NTIS, PC 
A04/MF A01. 

Fishermen, marine researchers, educators, plastics manufactur- 
ers and government representatives—more than 80 in all+-met in 
Portland, Oregon February 9-11, 1988, for Oceans of Plastic,’ a 
workshop to address problems caused by fisheries-generated plas- 
tic debris and derelict fishing gear. The workshop examined ways 
to reduce marine plastic debris and explained new laws intended 
to halt plastic pollution in the ocean. The Portland workshop was 
planned to accomplish the following objectives: Contribute to the 
understanding of fisheries-generated marine plastic debris, investi- 
gate ways to reduce the amount of fisheries-generated marine 
debris, identity effective ways—including possible incentives-to re- 
duce derelict fishing gear, and contribute to the nation’s marine 
debris education program. 


35909 (PB—90-195389/XAB) Performance evaluation at a 
long-term food-processing land-treatment site. Final report, 
September 1987-March 1990. Tedaildi, D.J.; Loehr, R.C. Dynamac 
Corp., Rockville, MD (USA). Apr 1990. 169p. Available from NTIS, 
PC AO8/MF A01. 

The objective of the project was to determine the performance of 
a full-scale, operating overland flow land (OLF) treatment system 
treating nonhazardous waste. The long-term operation and perfor- 
mance data indicated that the OLF system consistently achieved a 
very high level of treatment and pollutant removal, from a surface- 
discharge standpoint. With respect to a control area, located at the 
OLF site but not subjected to wastewater application or impacts, 
the accumulation of organic carbon, potassium, zinc, and nickel in 
the soil at waste-water application areas was evident, as well as 
the apparent leaching of calcium, sodium, sulfate. Neither accumu- 
lation nor leaching of chromium, magnesium, and chloride were 
evident. Although the accumulation of zinc and nickel was evident, 
the cumulative soil concentrations were well below EPA recom- 
mended limits, and several hundred years of continued site use 
may be expected at present loading rates. Ground-water below the 
OLF site was moderately saline due to the presence of sodium, 
calcium, magnesium, chloride, and sulfate. No purgeable or ex- 
tractable organics were detected. Geochemical data indicates the 
enhanced dissolution and leaching of naturally present soil minerals 
is due to the infiltration of large volumes of treated waste-water. 


35910 (PB-—90-195652/XAB) Levels of PCBs and trace met- 
als in Crab Orchard Lake sediment, benthos, zooplankton, and 
fish. Kohler, C.C.; Heidinger, R.C.; Call, T. Southern Illinois Univ., 
Carbondale, IL (USA). Fisheries Research Lab. Feb 1990. 147p. 
Available from NTIS, PC AOQ7/MF A01. 

Concentrations of trace metals and PCBs in six species of fish, 
zooplankton, macrobenthos, sediment, and water were studied in 
Crab Orchard Lake, Williamson County, Illinois. Eleven sites were 
chosen throughout the lake, including one site (site 10) near an 
abandoned dumpsite of a former electrical transformer manufactur- 
ing facility. PCB levels in the selected components from site 10 
were considerably higher than the other sites. Thirty-eight percent 
(17/45) of fish fillets from various species at this site exceeded the 
2.00 mg/kg FDA guideline for PCBs. PCB concentrations in fish 
were variable, and little relationship existed between age or size 
and PCB concentrations in most species. Common carp and chan- 
nel catfish had higher PCB levels than the other species examined. 
Trace metals were low in fish and other components analyzed and 
were comparable to literature values for the midwestern United 
States. Mercury was the only trace metal to exhibit a significant 
positive relationship with age or size of fish. Mercury was also the 
only trace metal to exhibit biomagnification. 





35911 (PB-90-196585/XAB) Role for a geographical infor- 
mation system in a large environmental project. Campbell, 
W.G.; Church, M.R.; Bishop, G.D.; Mortenson, D.C.; Pierson, S.M. 
Environmental Protection Agency, Corvallis, OR (USA). Environ- 
mental Research Lab. c 1989. 16p. (EPA—600/J-89/307). Available 
from NTIS, PC A03/MF A01. 

Pub. in International Jnl. of Geographical Information Systems, 
Vol. 3, No. 4, 349-362(1989). 

A geographical information system (GIS) has proved to be a 
valuable tool in the Direct/Delayed Response Project - a compre- 
hensive examination of the future, long-term chemical response of 
surface waters to acidic deposition. The role of the GIS within the 
project includes aggregation, analysis and display of various forms, 
scales and projections of environmental data related to acidic 
deposition. The GIS is particularly valuable for effectively communi- 
cating key scientific findings and results of regional, national and 
international importance to adverse audience. 


35912 (PB—90-196619/XAB) Measuring the acute toxicity of 
estuarine sediments. DeWitt, T.H.; Swartz, R.C.; Lanberson, J.O. 
Oregon State Univ., Newport, OR (USA). Hatfield Marine Science 
Center. c 1989. 16p. Available from NTIS, PC A03/MF A01. 


Pub. in Environmental Toxicology and Chemistry, Vol. 8, 1035- . 


1048(1989). 

Estuarine sediments frequently are repositories and sources of 
anthropogenic contaminants. Toxicity is one method of assessing 
the environmental quality of sediments, yet because of the extreme 
range of salinities that characterize estuaries few infaunal organ- 
isms have both the physiological tolerance and sensitivity to 
chemical contaminants to serve in estuarine sediment toxicity tests. 
The study describes research on the estuarine burrowing amphi- 
pod, Eohaustorius estuarius Bosworth, 1973, whose survival was 
>95% in control sediments across a 2 to 28% salinity range over 
10-d periods. E. estuarius also was acutely sensitive to low 
sediment concentrations of the polycyclic aromatic hydrocarbon, flu- 
oranthene (LC50 approximately = 10.6 mg/kg), and its sensitivity to 
fluoranthene was not affected by salinity. E. estuarius was almost 
as sensitive as Rhepoxynius abronius to fluoranthene and to field- 
collected sediments from Puget Sound urban and industrial bays. 
E. estuarius was also more tolerant of very fine, uncontaminated 
sediments than R. abronius. Furthermore, E. estuarius was more 
sensitive to sediments spiked with fluoranthene than the freshwater 
amphipod, Hyalella azteca. E. estuarius, and possibly other estuar- 
ine haustoriid species, appears to be an excellent candidate for 
testing the acute toxicity if estuarine and marine sediments. 


35913 (PB-90-196692/XAB) Estimates of the total benefits 
and total costs associated with implementation of the 1986 
amendments to the Safe Drinking Water Act. Interim report, 
1985-1989 (Final). Tam, E.L.; Schnare, D.W.; McFarland, J.P.; 
Cromwell, J.E. Miller (Wade) Associates, Inc., Arlington, VA (USA). 
15 Mar 1990. 78p. Available from NTIS, PC AO5/MF A01. 

The 1986 Amendments to the Safe Drinking Water Act (SDWA) 
require EPA to develop regulations for 83 specific contaminants as 
well as regulations specifying filtration and disinfection treatment 
requirements. All of the regulations will be promulgated by the 
early 1990's. Under Executive order 12291, EPA is required to per- 
form a Regulatory Impact Analysis of all proposed regulations. The 
results of the individual analyses of each major rule package have 
been summed to provide a perspective on the cumulative cost im- 
pacts of the entire SDWA program. In addition, projections of 
where actual cost impacts will be incurred have been developed 
for each rule package, permitting an aggregate projection of SDWA 
compliance expenditures through the year 2010. The EPA intends 
to update the analysis on an annual basis to incorporate revised 
impact results for regulations that had not been promulgated at the 
time the interim final report was completed. 


35914 (PB—90-197641/XAB) Superfund Record of Decision 
(EPA Region 5): Hedbium Industries, Oscoda, MI. (First reme- 
dial action), September 1989. Final report. Environmental 
Protection Agency, Washington, DC (USA). Office of Emergency 
and Remedial Response. 29 Sep 1989. 59p. (EPA/ROD/R-05- 
89/112). Available from NTIS, PC AO4/MF A01. 

Hedbium Industries site, an automotive parts manufacturing 
plant, is approximately one mile southeast of the town of Oscoda, 
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in AuSable Township, losco County, Michigan. Between 1968 and 
1972 the previous plant operators discharged cooling water, rinse 
water, and approximately 4,000 gallons of waste TCE onto the 
ground. In 1973 VOCs were detected in residential wells in the 
AuSable subdivision. Contaminated wells were replaced with 
deeper wells which by 1977 also showed traces of contamination. 
Subsequently, the Oscoda Township Municipal Supply System was 
extended to residents through the installation of a new water main. 
An underground storage tank containing TCE, TCA, and PCE was 
removed from the site in 1980. The primary contaminants of con- 
cern affecting the ground water are VOCs including benzene, 
toluene, xylenes, TCE, and PCE; and metals including lead. 


35915 (PB-90-197658/XAB) Superfund Record of Decision 
(EPA Region 3): Cryochem, PA. (First remedial action), 
September 1989. Environmental Protection Agency, Washington, 
DC (USA). Office of Emergency and Remedial Response. 29 Sep 
1989. 89p. (EPA/ROD/R-03-89/078). Available from NTIS, PC 
AO5/MF A01. 

The 19-acre CryoChem facility is a metal fabricating facility in 
the village of Worman, Earl Township, Berks County, Pennsylvania. 
Between 1970 and 1982, CryoChem reportedly used chemical 
solvents to clean dye from metal welds at a rate of two to three 55- 
gallon drums per year. The facility also reported that a solvent spill 
had occurred at some unspecified time in the past. Spilled solvent 
is suspected to have collected in the workshop drains and flowed, 
through underground channels, towards a stream that flows across 
the site. Spilled solvent has also migrated through the soil column 
and has contaminated the ground water underlying the site. 
Ground water samples, collected between 1981 and 1985 by the 
State and EPA, revealed that an onsite production well, nearby res- 
idential wells, and onsite soil have been contaminated. As a result 
of drinking water contamination, EPA installed activated carbon fil- 
ters in 13 homes in 1987. The Record of Decision, the first of two 
operable units, addresses the distribution of clean water to resi- 
dents whose water supply is affected or potentially affected by 
ground water contamination. The primary contaminants of concern 
affecting the ground water are VOCs including TCA, DCA, TCE, 
DCE, and PCE. 


35916 (PB-90-197666/XAB) Superfund Record of Decision 
(EPA Region 7): Chemplex, IA. (First remedial action), Septem- 
ber 1989. Environmental Protection Agency, Washington, DC 
(USA). Office of Emergency and Remedial Response. 27 Sep 
1989. 83p. (EPA/ROD/R-07-89/024). Available from NTIS, PC 
AO5/MF A01. 

The Chemplex site is in Clinton County within 5 miles of Clinton, 
lowa, and includes a landfill, a waste water treatment plant, and an 
adjacent facility which manufactures high and low density polyethy- 
lene. From 1968 to 1978 the landfill area was used for disposal of 
various plant wastes including black oily sludge, scrap polyethy- 
lene, construction debris, and carbonate sludge. The debutanized 
aromatic concentrate (DAC) area, which consists of a pit and DAC 
product storage and loading areas, was contaminated by DAC 
spillage. In 1987, waste was reportedly removed from the pit and 
disposed of in a RCRA permitted landfill. Wastes and spills have 
contaminated the soil and ground water underneath the landfill and 
DAC areas. This first operable unit will address the plumes of 
ground water contamination. A subsequent operable unit remedy 
for this site will address the cleanup of soil and other ground water 
remediation that may be required. The primary contaminants of 
concern affecting the ground water are VOCs including benzene, 
toluene, xylenes, TCE, and PCE; and other organics including car- 
cinogenic and noncarcinogenic PAHs. 


35917 (PB-90-197674/XAB) Superfund Record of Decision 
(EPA Region 1): Baird and McGuire, MA. (Third remedial ac- 
tion), September 1989. Environmental Protection Agency, 
Washington, DC (USA). Office of Emergency and Remedial Re- 
sponse. 14 Sep 1989. 167p. (EPA/ROD/R-01-89/037). Available 
from NTIS, PC AO8/MF A01. 

The Baird and McGuire site is a former chemical manufacturing 
facility in northwest Holbrook, Massachusetts, approximately 14 
miles south of Boston. From 1912 to 1983 the company operated a 
chemical manufacturing and batching facility on the property. Man- 
ufactured products included herbicides, pesticides, disinfectants, 
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soaps, floor waxes and solvents. Waste disposal methods at the 
site included direct discharge into the soil, nearby brook and wet- 
lands, and a former gravel pit (now covered) in the eastern portion 
of the site. EPA conducted a removal action at the site in 1983 af- 
ter a waste lagoon overflowed spreading contaminants into the 
Cochato River. The company ceased operating shortly thereafter. 
A second removal action was conducted in 1985, following the 
discovery of dioxin in site soils. EPA also conducted an Initial Re- 
medial Measure at the site from 1985 through 1987 which involved 
constructing a new water main to direct water away from the site, 
removing building structures, and installing a temporary cap. The 
primary contaminants of concern affecting the sediment are organ- 
ics including PAHs and pesticides, and metals including arsenic. 


35918 (PB-90-197880/XAB) Guidance manual for health 
risk assessment of chemically contaminated seafood. Final re- 
port. Pastorok, R.A. Tetra Tech, Inc., Bellevue, WA (USA). Jun 
1986. 98p. Available from NTIS, PC AO5/MF A01. 

The report was written to assist in the evaluation and interpreta- 
tion of the human health risks associated with chemical 
contaminate levels in seafood. High concentrations of toxic chemi- 
cals have been found in sediments and marine organisms in parts 
of Puget Sound. Since heavy consumption of contaminated 
seafood may pose a substantial human health risk, it's important 
that assessments of the risk associated with seafood consumption 
be conducted in a consistent, acceptable manner. The report pro- 
vides an overview of risk assessment, and describes hazard 
identification, dose-response assessment, exposure assessment 
and risk characterization. Guidance is provided on presentation 
and interpretation of results. 


35919 (PB-90-198144/XAB) Application of expert systems 
technology in water-quality modeling. Barnwell, T.O.; Brown, 
L.C.; Marek, W. Environmental Protection Agency, Athens, GA 
(USA). Environmental Research Lab. c 1989. 14p. (EPA-600/J- 
89/290). Available from NTIS, PC A03/MF A01. 

Pub. in Water Science and Technology, Vol. 21, No. 8/9, 1045- 
1056(Sep 1989). 

Computerized modeling is becoming an integral part of decision 
making in water pollution control. Expert Systems is an innovative 
methodology that can assist in building, using, and interpreting the 
output of the models. The paper reviews the use and evaluates the 
potential of expert systems technology in environmental modeling 
and describes the elements of an expert advisor for the stream 
water quality model QUAL2E. Some general conclusions are pre- 
sented about the tools available to develop the system, the level of 
available technology in knowledge-based engineering, and the 
value of approaching problems from a knowledge engineering per- 
spective. 


35920 (PB—90-198649/XAB) Status of the development of 
water-quality criteria and advisories. Hansen, D.J. Environmen- 
tal Protection Agency, Narragansett, Ri (USA). Environmental 
Research Lab. c 1989. 10p. (ERLN—1070). Available from NTIS, 
PC A02/MF A01. 

Pub. in Water Quality Standards for the 21st Century, 163- 
169(1989). 

For over 30 years, scientists have recommended the use of data 
from laboratory toxicity tests to produce chemical concentrations 
that would protect aquatic life. Several publications from the 1950s 
through the 1970s list water quality criteria concentrations for met- 
als, organic chemicals, and other substances or conditions. 
Procedures used to derive criteria in these publications varied, as 
did the quality or quantity of data. Criteria documents published in 
1980 in response to the legal requirements of the Consent Decree 
(U.S. Environmental Protection Agency, 1980) mark the first time 
criteria concentrations were derived using standard guidelines 
(Stephan et al. 1985). Criteria documents published since have 
also used these national guidelines. Between 1980 and 1988, 
chemicals for criteria derivation were selected by using legal re- 
quirements, EPA’s Criteria and Standards Division’s hazard-ranking 
methodology, and input from States. A total of 73 aquatic life crite- 
ria documents for individual substances were published in the 
1980s. Of these, criteria concentrations to protect freshwater 
aquatic life and their uses are recommended for 27 substances 
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and for 21 substances to protect saltwater aquatic life. Criteria con- 
centrations for nine metals, cyanide, and toxaphene, published in 
1985, 1986, and 1987 supersede those published in 1980. In addi- 
tion, criteria concentrations published between 1980 and 1988 
supersede those previously issued. 


35921 (PB—90-198706/XAB) Survival, blood osmolality, and 
gill morphology of juvenile yellow perch, rock bass, black 
crappie, and largemouth bass exposed to acidified soft water. 
McCormick, J.H.; Jensen, K.M.; Leino, R.L. Environmental Protec- 
tion Agency, Duluth, MN (USA). Environmental Research Lab. c 
1989. 15p. (EPA-600/J-89/317). Available from NTIS, PC A03/MF 
A01. 

Pub. in Transactions of the American Fisheries Society, Vol. 118, 
386-399(1989). 

When exposed to a range of pH from 7.0 to 4.0 in soft water (1 
mg Ca(2+)/L), juvenile rock bass Ambloplites rupestris, black crap- 
pie Pomoxis nigromaculatus, and largemouth bass Micropterus 
salmoides showed a capacity to osmoregulate and survive for up 
to 30 d at pH 4.5 and above. Juvenile yellow perch Perca 
flavescens maintained osmoregulatory control through 58 d at pH 
5.0. All four species lost osmoregulatory control at pH 4.0, and 
death of fish ensued within a few days after blood osmolality de- 
clined to about 200 mosmol/kg or less (normal values, about 300 
mosmol/kg). After 58 d of exposure of pH 4.0, mean blood osmo- 
lality of yellow perch was 218 mosmol/kg, and these fish were 
severely emaciated and moribund. Rock bass, black crappie, and 
largemouth bass all died by days 29, 16, and 9, respectively, when 
exposed to pH 4.0. Examination of gills showed progressively in- 
creased pathology with longer exposures to lower than normal pH. 
Among fish exposed to low pH, gill hyperplasia was present most 
often, but epithelial hypertrophy, chioride-cell proliferation, chloride- 
cell degeneration, edema, and vacuolization of the tissues also 
were observed. Morphological changes that were observed in the 
three centrarchids at pH values above pH 4.0 suggested that gill 
pathology may be a more sensitive indicator of potentially lethal 
acid stress than blood osmolality. 


35922 (PB—90-198805/XAB) Estimating lake susceptibility 
to acidification due to acid deposition. Forest Service research 
paper. Nichols, D.S. Forest Service, St. Paul, MN (USA). North 
Central Forest Experiment Station. 1990. 3ip. (FSRP-NC—289). 
Available from NTIS, PC A03/MF A01. 

National Forest System lands contain a wide variety of surface 
waters ranging from small, sensitive, remote wilderness lakes to 
large, heavily used recreational reservoirs. The USDA Forest Ser- 
vice is responsible for the management and protection of these 
diverse water resources. Considerations of impacts on water quan- 
tity and quality are an integral part of most land-use decisions 
made by Forest Service land managers. The paper describes a 
graphical method of using lake chemistry data and rates of sulfur 
(and nitrogen) deposition to estimate the likelihood of lakes becom- 
ing acidified if subjected to increased levels of deposition. 


35923 (PB—90-199050/XAB) Assessment of RA226 and 
toxic-element distribution at Tennessee Valley Authority phos- 
phate slag stockpiles, Muscle Shoals, AL. 1910 (80 years) 1990. 
Report of Investigations/1990. May, A.; Boyle, J.R. Bureau of 
Mines, Tuscaloosa, AL (USA). Tuscaloosa Research Center. 1990. 
32p. (BUMINES-RI-9288). Available from NTIS, PC A03/MF A01. 

Library of Congress catalog card No. 89-600202. 

The U.S. Bureau of Mines conducted studies to determine if 
phosphate slag stockpiles at Tennessee Valley Authority's National 
Fertilizer Development Center were hazardous materials. The 
stockpiles were not hazardous materials as determined by Environ- 
mental Protection Agency (EPA) extraction procedure (EP) toxicity 
test. Rain water, trapped in a depression on top of the east slag 
stockpile, became seepage water at the base of the stockpile. 
Concentrations of EPA toxic elements in seepage water were much 
less than concentrations from an EPA EP toxicity test on the slag. 
Twelve elements-Na, Mg, Ca, Sr, Ba, Cr, Mn, Co, Cu, Cd, Al, and 
P—had higher concentrations in seepage water than in rain water 
on top of the slag stockpiles, or in creek water adjacent to stock- 
pile bases, indicating that they were leached from slag stockpiles. 





35924 (PB-90-200742/XAB) Methods of reducing water 
contaminants: Removal of organic compounds. Lykins, B.W.; 
Goodrich, J.A. Environmental Protection Agency, Cincinnati, OH 
(USA). Risk Reduction Engineering Lab. 1990. 40p. (EPA-600/D- 
90/008). Available from NTIS, PC A03/MF A01. 

Much of the recent concern by regulatory agencies about drink- 
ing water quality has been directed toward organic contamination 
in drinking water. Although organic contamination has been thought 
to primarily affect surface waters, there is a growing awareness 
and concern over groundwater contamination. What usually occurs 
is that the groundwaters contain a few organic compounds at high 
concentrations (microg/L to mg/L levels) while surface water sup- 
plies contain many organic compounds at low concentrations 
(microg/L levels). For example, an EPA research project using the 
GROB Closed Loop Stripping Method, identified approximately 225 
organic compounds during sampling of treated surface water prior 
to granular activated carbon adsorption at the Cincinnati, Ohio Wa- 
ter Works. Except for the four trihalomethanes (chloroform, 
dichlorobromomethane, dibromochloromethane, bromoform) all 
concentrations were in the low part per trillion (microg/L) range. 
The health significance of these concentrations is unknown. How- 
ever, one may wonder which is more significant; ingesting a few 
organics at high concentrations or many organics at low concentra- 
tions. The goal of any treatment scheme should be to remove as 
much contamination as feasible, technologically and economically. 
Various treatment options are available for removing organic con- 
taminants from drinking water. Three of the treatment options are: 
granular activated carbon, air stripping, and reverse osmosis. 


35925 (PB-90-202151/XAB) Fiscal Year 1988 program re- 
port: Alaska Water Research Center. Kane, D.L. Alaska Univ., 
Fairbanks, AK (USA). Inst. of Northern Engineering. Jan 1990. 
65p. Available from NTIS, PC A04/MF A01. 

See also PB-89-162317. 

The contents of this study includes: water problems and issues 
of Alaska; program goals and priorities; research project synopses 
are: radium levels in, and removal from, ground waters of interior 
alaska; assessment of stream-flow sediment transport for engineer- 
ing projects; productivity within deep glacial gravels under subarctic 
Alaska rivers; nitrogen-cycle dynamics in a subarctic lake; and the 
use of peat mounds for treatment of household waste water. 


35926 (PB—90-203449/XAB) Research activity descriptors, 
FY 89: October 1988-September 1989. Technical report. 
Lockheed-ESCO Environmental Programs, Las Vegas, NV (USA). 
Sep 1989. 288p. Available from NTIS, PC A13/MF A02. 

See also PB-88-204748. 

The document has been prepared to provide to scientists and 
administrators, both within and outside the U.S. Environmental Pro- 
tection Agency, the most current information on the research 
strategy in the Aquatic Effects Research Program (AERP) and the 
projects that contribute to that strategy. The AERP is a matrixed 
managed program, involving five laboratories within the Office of 
Ecological Processes and Effects Research (OEPER) and the Of- 
fice of Modeling, Monitoring Systems, and Quality Assurance, both 
of which are part of the Environmental Protection Agency's Office 
of Research and Development. The AERP also is part of the Na- 
tional Acid Precipitation Assessment Program’s Aquatics Task 
Group, which involves seven federal agencies led by the Environ- 
mental Protection Agency. The materials contained herein 
summarize AERP research activities funded in FY88 and FY89 and 
those proposed for funding in FY90. 


35927 (PB—90-203498/XAB) Superfund Record of Decision 
(EPA Region 9): Litchfield Airport Area, Goodyear, AZ (Second 
remedial action), September 1989. Final report. Environmental 
Protection Agency, Washington, DC (USA). Office of Emergency 
and Remedial Response. 26 Sep 1989. 305p. (EPA/ROD/R-09- 
89/045). Available from NTIS, PC A14/MF A02. 

See also PB—88-220413. Portions of this document are not fully 
legible. 

The Litchfield Airport site, also known as the Phoenix-Goodyear 
Airport Area site, covers approximately 35 square miles and, ex- 
cept for the airport, is almost entirely in the city of Goodyear. The 
surrounding area is primarily agricultural, however, residential de- 
velopment is anticipated in the near future. A ground water divide 
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running under the area effectively divides the site into a northern 
and southern area. Between 1981 and 1983, the State discovered 
that the ground water was contaminated with solvents, metals, and 
VOCs. A 1987 Record of Decision (ROD) addressed ground water 
in an area of the southern portion of the site contaminated with 
VOCs. The ROD addresses soil (vadose zone) and ground water 
remediation for the remainder of the site, with the exception of 
chromium-contaminated soil in the sludge drying beds at the for- 
mer GAC facility. The primary contaminants of concern affecting 
the soil and ground water are VOCs including TCE, toluene, and 
xylenes; and metals including arsenic, chromium, and lead. 


35928 (PB—90-865221/XAB) Waste-water treatment. Decem- 
ber 1987-March 1990 (A Bibliography from the COMPENDEX 
data base). Report for December 1987-March 1990. National 
Technical Information Service, Springfield, VA (USA). Apr 1990. 
62p. Available from NTISPC NO1/MF N01. 

Supersedes PB-89-868046. 

This bibliography contains citations concerning techniques and 
equipment for the treatment cf industrial (except mining) effluent 
streams. Consideration is given to the removal, reclamation, and 
recycling of various trace metals, heavy-metals, hydrocarbons, and 
oily waste waters to meet regulatory agency discharge or inplant 
reuse standards. (This updated bibliography contains 109 citations, 
24 of which are new entries to the previous edition.) 


35929 (PB—90-866070/XAB) Aquifers: Ground-water treat- 
ment. January 1982-March 1990 (A Bibliography from the 
Selected Water Resources Abstracts data base). Report for 
January 1982-March 1990. National Technical Information Service, 
Springfield, VA (USA). Apr 1990. 55p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB—89-863898. 

This bibliography contains citations concerning in-situ methods 
used in the restoration of contaminated aquifers. The use of mi- 
croorganisms, denitrification studies, and the treatment of a 
number of aromatic hydrocarbons are among the topics discussed. 
Site-specific studies in a variety of hydrogeological environments 
are also included. (This updated bibliography contains 75 citations, 
20 of which are new entries to the previous edition.) 


35930 (PB—90-866609/XAB) Radium contamination in the 
environment. January 1977-April 1990 (A Bibliography from 
the Selected Water Resources Abstracts data base). Report for 
January 1977-April 1990. National Technical Information Service, 
Springfield, VA (USA). Apr 1990. 55p. Available from NTISPC 
NO1/MF NO1. 

This bibliography contains citations concerning the ecological im- 
pact of radium contamination in the environment. Topics include 
radium in drinking and ground water, radium bioaccumulation, 
methods to remove radium from drinking water, natural sources of 
radium contamination, containment of radium contaminated waste 
solids, radium contribution to radon pollution, and radium pollution 
from mine tailings and phosphate mining. Methods of radium analy- 
sis, and health hazards from radium exposure are discussed. 
Government regulations regarding radium in consumer products 
and drinking water are described. (Contains 72 citations fully in- 
dexed and including a title list.) 


35931 (PB—90-866617/XAB) Tritium contamination in the 
environment. January 1970-July 1989 (A Bibliography from 
Pollution Abstracts). Report for January 1970-July 1989. Na- 
tional Technical Information Service, Springfield, VA (USA). Apr 
1990. 69p. Available from NTISPC NO1/MF N01. 

This bibliography contains citations concerning the ecological im- 
pact of tritium contamination in the environment. Topics include 
tritium pollution sources, tritium bioaccumulation, tritium genotoxic- 
ity, tritium transport through the food chain, tritium presence in 
drinking water, measurement techniques, containment and storage 
methods, and tritium buildup in the soil. Regulations on the permis- 
sible tritium levels discharged into the environment are described. 
(Contains 153 citations fully indexed and including a title list.) 


35932 (PB—90-866898/XAB) Toxic substances: Effects on 
fish. January 1978-July 1989 (A Bibliography from Pollution 
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Abstracts). Report for January 1978-July 1989. National Techni- 
cal Information Service, Springfield, VA (USA). Apr 1990. 163p. 
Available from NTISPC NO1/MF NO1. 

Supersedes PB—89-866040. 

This bibliography contains citations concerning the biochemical 
and physiological effects of toxic substances on fish populations. 
Particular emphasis is placed on using fish as an indicator of pollu- 
tion in aquatic ecosystems. Toxicity effects of mercury, zinc, 
calcium chloride, sodium chloride, lead, cadmium, copper, and alu- 
minum in freshwater and seawater fish are included. (This updated 
bibliography contains 356 citations, 26 of which are new entries to 
the previous edition.) 


35933 (PNL-7290) Development of a biological treatment 
system for Hanford groundwater remediation: FY 1989 status 
report. Brouns, T.M. (Pacific Northwest Lab., Richland, WA (USA)); 
Koegler, S.S.; Heath, W.O.; Fredrickson, J.K.; Stensel, H.D.; John- 
stone, D.L.; Donaldson, T.L. Pacific Northwest Lab., Richland, WA 
(USA). Apr 1990. 40p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract ACO6-76RL01830. Order Number DE90010365. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The primary objective of the biological treatment program is to 
develop and demonstrate a biological process for Hanford ground- 
water remediation that is capable of nitrate (NO 3~) and organic 
contaminant destruction. Biodenitrification using facultative anaero- 
bic microorganisms is a promising technology for the simultaneous 
removal of NO3;— and organics from contaminated aqueous 
streams. During FY 1989, microbial consortium from the Hanford 
groundwater was shown to degrade both NO,~ and carbon tetra- 
chloride (CC14). A pilot-scale treatment system was subsequently 
designed and constructed based on the results of laboratory- and 
bench-scale testing. The pilot-scale system demonstrated continu- 
ous degradation of NO3~ and CC1, in a simulated groundwater. 
This report summarizes the results of biological groundwater treat- 
ment studies performed during FY 1989 at the pilot-, laboratory-, 
and bench-scales. Pilot-scale test were conducted using a simulate 
Hanford groundwater with a continuous stirred-tank bioreactor 
(CSTR) and a fluidized-bed bioreactor that was added to the pilot- 
scale treatment system in FY 1989. Laboratory test focused on the 
degradation of CC1,4 and on the microbial toxicity from CC14, hex- 
avalent chromium (Cr+ ®), and cyanide (CN)~ 15 refs., 18 figs., 1 
tab. 


35934 (PNL-SA-17595) Geochemical criteria for develop- 
ing and purging ground-water monitoring wells. Hall, S.H.; 
Luttrell, S.P. Pacific Northwest Lab., Richland, WA (USA). May 
1990. 11p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC06-76RL01830. (CONF-9005149-5: 4. national outdoor action 
conference, Las Vegas, NV (USA), 14-17 May 1990). Order Num- 
ber DE90011941. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Pacific Northwest Laboratory has studies the geochemical effi- 
ciency of well development to establish the most useful methods 
for monitoring initial well development and subsequent purging of 
wells used for ground-water monitoring and geochemical character- 
ization. Time-series sampling and analysis is presented as a 
powerful tool for identifying chemical artifacts of well installation 
and determining site-specific purge efficiency indicators. Experi- 
mental evidence is presented for monitoring wells completed in the 
unconfined aquifer at the Hanford Site in southeastern Washington 
State. Time-series field measurements of pH, conductivity, temper- 
ature, turbidity, hexavalent chromium, and iron performed during 
extended pumping are used to show that chromium and iron in un- 
fittered samples collected from certain wells are artifacts of well 
construction and do not represent ground-water chemistry within 
the aquifer. Also included is a brief review of techniques using 
time-series fluids forced into aquifers during mud rotary drilling. 4 
refs., 3 figs. 


35935 


(PNL-SA-17972) Monitoring well construction and 
documentation at the Hanford Site, Washington. Last, G.V.; 
Bjornstad, B.N. Pacific Northwest Lab., Richland, WA (USA). Feb 
1990. 14p. Sponsored by U.S. DOE Nuclear Energy. DOE Contract 
AC06-76RL01830. (CONF-9005149-4: 4. national outdoor action 
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conference, Las Vegas, NV (USA), 14-17 May 1990). Order Num- 
ber DE90011939. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Ground-water monitoring wells have been installed at the Han- 
ford Site at a rate of 30 to 50 each year since 1986 to bring the 
site into compliance with the Resource Conservation and Recovery 
Act (RCRA). Monitoring well installations are expected to continue 
for years to come as RCRA and Comprehensive Environmental 
Resource, Compensation, and Liability Act (CERCLA) work contin- 
ues at the site. The installation of so many monitoring wells over 
such a large and diverse site has presented the need for consis- 
tency in borehole sampling, field descriptions, and well construction 
documentation. The purpose of this paper is to present the 
methodologies being used to document borehole conditions and 
monitoring well construction. This discussion is presented in three 
parts: borehole sampling/description, well construction documenta- 
tion, and data integratior/interpretation. The rationale behind the 
development of these methodologies is presented in eacii discus- 
sion. 13 refs., 4 figs., 3 tabs. 


35936 (SNV-3634) Water acidity in drilled wells in bedrock, 
county of Vaermland, 1949-1985. Laang, L.O. (Chalmers 
Tekniska Hoegskola, Goeteborg (SE). Geologiska inst.); Swedberg, 
Sven; Jonasson, S.A. Statens Natuurvaardsverk, Solna (Sweden). 
Jul 1989. 33p. (In Swedish). Order Number DE90796217. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

Water analyses from 5680 private wells drilled in bedrock have 
been collected from 'Kemiska provningslaboratoriet’, Karlstad. The 
wells are situated in the county of Vaermland, Central Sweden, 
and were sampled between 1949 and 1985. The analyses are con- 
sidered to be representative for the bedrock groundwater in 
Vaermland. The information has been used to study possible 
changes in groundwater acidity during the 37-year period. Annual 
median values of pH, alkalinity, total hardness and the ratio total 
hardness/alkalinity are presented. No acidification of the groundwa- 
ter in bedrock is observed. All changes in water quality noticed, are 
considered to be of minor importance. Statistically significant pH- 
increase 1949-65 as well as a decrease in the ratio total hardness/ 
alkalinity until 1975 is seen. The influence of bedrock, Quaternary 
deposits and well depths on the water acidity has been investi- 
gated. Of major importance is the overlaying Quaternary 
sediments. For wells with depth between 20 and 40 m a difference 
of 0.8 pH-units and alkalinity about 100 mg/l is noticed between ar- 
eas with coarse sediments in Northern Vaermiand (lowest values) 
and fine-grained sediments in Southern Vaermland. The differences 
are smaller as the well depth increases. Depending on geological 
environment an increase in pH of 0.3-1.0 units and alkalinity of 0- 
45 mg/l occur with increasing well depth. The influence of well 
depth on water acidity is most important in Nothern Vaermland. 
Any relationship between bedrock and water acidity is not shown. 


35937 (TVA/PUB-89/5) Historical suspended sediment data 
in the Tennessee and Cumberland River basins: Monthly sum- 
mary. Brown, R.T. (Tennessee Technological Univ., Cookeville, TN 
(USA)); Carey, W.P. Tennessee Valley Authority, Chattanooga, TN 
(USA). Water Quality Dept. Jul 1989. 301p. Sponsored by Ten- 
nessee Valley Authority. Order Number DE90011878. Available 
from NTIS, PC A14/MF A01 - OSTI. 

This report summarizes the available daily suspended sediment 
data for the Tennessee and Cumberland river basins. These histor- 
ical data provide an overview of sediment yield and stream 
transport of suspended sediment (SS) from a variety of watersheds 
and stream locations within these river basins. Almost all of these 
data were collected by the Tennessee Valley Authority (TVA) or the 
United States Geological Survey (USGS) during the past 50 years. 
The monthly summaries of these daily data presented in this report 
are intended to: document the period of record for the sampling 
sites, show the strong effects of hydrologic conditions on sediment 
yield and transport patterns, and demonstrate similarities in sedi- 
ment response among the different watersheds sampled. Many 
other stations have been sampled periodically for suspended sedi- 
ment. This report documents only the daily records because these 
provide the most accurate estimates of average concentrations and 
loads. 15 refs., 116 figs., 111 tabs. 





35938 (TVA/RDG/EQS-90/3) Final environmental assess- 
ment: Demonstration of use of grass carp in management of 
aquatic plants in Guntersville Reservoir. Tennessee Valley Au- 
thority, Muscle Shoals, AL (USA). Aquatic Biology Dept. Mar 1990. 
86p. Sponsored by Tennessee Valley Authority. Order Number 
DE90011876. Available from NTIS, PC A05/MF A01 - OSTI. 

The Tennessee Valley Authority (TVA) plans to introduce triploid 
(sterile) grass carp into Guntersville Reservoir to test their useful- 
ness in managing aquatic vegetation in a reservoir system. This 
demonstration is compatible with the long-range management plan 
for Guntersville Reservoir being developed jointly by TVA and the 
US Army Corps of Engineers at the request of several members of 
Congress. TVA is not at this time proposing to include grass carp 
as a routine component if its ongoing aquatic plant management 
program for Guntersville Reservoir or the TVA reservoir system. 
TVA's present program consists of water level fluctuations supple- 
mented by herbicides. This environmental assessment evaluates 
several alternatives to use of grass carp, including use of water 
level fluctuations (drawdowns), herbicides, and mechanical har- 
vesters. The overall target for this demonstration is to reduce 
aquatic vegetation in Guntersville Reservoir to about 7,000 acres. 
The results of this initial stocking will be closely monitored. The 
proposed monitoring will serve to evaluate the effectiveness of the 


grass carp demonstration. Because only triploid grass carp will be © 


stocked and phased stocking will be done, any undesirable effects 
that monitoring might reveal should be reversible within a few 
years following termination of stocking. 88 refs., 1 fig., 1 tab. 


35939 (TVA/WR/AB-89/11) A predictive Section 316(a) 
demonstration for an alternative winter thermal discharge limit 
for Sequoyah Nuclear Plant, Chickamauga Reservoir, Ten- 
nessee. Wrenn, W.B.; Woomer, N.M.; Ostrowski, P. Jr.; Harper, 
W.L.; Robertson, E.B. Jr. Tennessee Valley Authority, Chattanooga, 
TN (USA). Aug 1989. 87p. Sponsored by Tennessee Valley Author- 
ity. Order Number DE90011877. Available from NTIS, PC AO5/MF 
A01 - OSTI. 

Section 316(a) of the Federal Water Pollution Control Act 
Amendments of 1972 provides for alternative point source thermal 
limits. The owner of a point source must demonstrate that the efflu- 
ent limits intended for control of a thermal discharge are more 
stringent than necessary to assure protection and propagation of a 
balanced, indigenous population of fish and wildlife. The present 
thermal limits for the discharge of cooling water from the Ten- 
nessee Valley Authority (TVA) Sequoyah Nuclear Plant (SQN) into 
Chickamauga Reservoir include a maximum temperature rise of 3 
C°, applicable throughout the year. Occasionally, from November 
through March, the weather becomes sufficiently cold that the only 
feasible way to meet this limit is to operate the cooling towers. The 
purpose of this document is to demonstrate to the state of Ten- 
nessee that the existing temperature rise limit is more stringent 
than necessary to protect the balanced, indigenous population of 
fish and wildlife in Chickamauga Reservoir; and that an alternate 
rise limit of 5 C°, applicable only from November through March, 
will provide the required action. 61 refs., 11 figs., 10 tabs. 


35940 (TVA/WR/WQ-90/3) Surface water resources issues 
analysis: Hiwassee River watershed. Cox, J.P. Tennessee Valley 
Authority, Chattanooga, TN (USA). Water Quality Dept. Jan 1990. 
175p. Sponsored by Tennessee Valley Authority. Order Number 
DE90011882. Available from NTIS, PC A08/MF A01 - OSTI. 

This report addresses surface water resource issues in the Hi- 
wassee River watershed area of Georgia, North Carolina and 
Tennessee. The conclusions are based on a review of available 
data on ambient water and sediment quality, fish flesh, discharge 
monitoring, biological resources, waste management and land use; 
interviews of environmental professionals from other Federal, State, 
and local agencies; and discussions with concerned citizens, indus- 
tries, and environmental organizations. 34 refs., 2 figs., 14 tabs. 


35941 (UCRL-102152) Nonlinear optimal remediation of 
contaminated aquifers incorporating linear sorption: Princi- 
ples and case history. Rogers, L.L. Lawrence Livermore National 
Lab., CA (USA). May 1990. 10p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-900629-1: 
USA/USSR joint conference on global environmental hydrology and 
hydrogeology, Leningrad (USSR), 18-21 Jun 1990). Order Number 
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DE90011469. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep 


Nonlinear optimization techniques simultaneously consider 
ground water hydraulics and solute mass transport while predicting 
optimal well locations and pumping rates required to restore a con- 
taminated aquifer. In this study solute mass transport has been 
modeled using two-dimensional advection-dispersion with linear 
retardation. Retardation due to sorption is known to significantly in- 
fluence remediation efforts; it has not been adequately addressed 
in optimization applications thus far because most applications 
have considered the contaminants to be conservative. In this appli- 
cation the transport code was called repeatedly as a subroutine to 
determine the Jacobian matrices for a nonlinear optimization code. 
Outputs from history matching simulations were used as the initial 
conditions for nonlinear optimizations to develop different optimal 
remediation schemes based on the range of retardation factors. 
Formulation of the management model explored a constraint on the 
length of time remediation wells were allowed to pump. This study 
demonstrates the practical implications of considering the mecha- 
nism of retardation in predicting transport of volatile organic 
compounds through ground water aquifer systems and subse- 
quently developing remediation schemes based on these 
predictions. 53 refs., 4 figs. 


35942 The future of freshwater wetlands in the southeast 
United States: Potential impacts of the greenhouse warming 
effect. Volume 6. Field, RJ. (iennessee Valley Authority, 
Knoxville, TN (US)); Nielson, N.A.; Allen, R.T. 16p. Air Pollution 
Control Assoc., Pittsburgh, PA (USA) (1988). (CONF-880679-: 81. 
annual meeting of Air Pollution Control Association, Dallas, TX 
(USA), 19-24 Jun 1988). 

Report 88-100.3. 

A great deal of attention has been given to wetlands in the past 
10 years. With the demonstration of their values for such benefits 
as flood mitigation, ground water recharge, water quality improve- 
ment, and fish and wildlife habitat, extensive efforts have been 
undertaken by government agencies and private organizations to 
protect and in some cases reestablish wetlands. This paper dis- 
cusses the ecological value of wetlands. 


35943 Survival and activity of Streptococcus faecalis and 
escherichia coli in tropical freshwater. Muniz, | (Univ. of Puerto 
Rico, Rio Piedras (Puerto Rico)); Toranzos, G.A.; Jimenez, L.; 
Hazen, T.C. Crop Science (USA), 18(2): 125-1234 (1989). 

The survival of Streptococcus faecalis and Escherichia coli was 
studied in situ in a tropical rain forest watershed using membrane 
diffusion chambers. Densities were determined by acridine orange 
direct count and Coulter Counter. Population activity was deter- 
mined by microautoradiography, cell respiration, and by nucleic 
acid composition. Densities of S. faecalis and E. coli decreased 
less than 1 log unit after 105 hours as measured by direct count 
methods. Activity as measured by respiration, acridine orange 
activity, and microautoradiography indicated that both bacteria re- 
mained moderately active during the entire study. After 12 hours, 
E. coli was more active than S. faecalis as measured by nucleic 
acid composition. In this tropical rain forest watershed, E. coli and 
S. faecalis survived and remained active for more than 5 days; 
consequently, both would seem to be unsuitable as indicators of 
recent fecal contamination in tropical waters. 


35944 Genetic population structure of chinook salmon, on- 
corhynchus tshawytscha, in the Pacific Northwest. Utter, F. 
(National Marine Fisheries Service, Seattle, WA (USA)); Milner, G.; 
Teel, D.; Stahl, G. Fishery Bulletin (USA), 87(2): 239-264 (Apr 
1989). 

Variation at 25 polymorphic protein coding loci was examined for 
86 populations of chinook salmon, Oncorhynchus tshawytscha, 
ranging from the Babine River Columbia to the Sacramento River 
in California. Substantial differences in allele frequencies identified 
patterns of genetic variability over the geographic range of the 
study. Nine major genetically defined regions were formulated. 
Populations sampled within a region tended to be genetically dis- 
tinct from each other although they exhibited the general patterns 
of variability that defined the region. Within a region there was little 
distinction among populations returning to spawn at different times. 
The persistence of these geographic patterns in the face of natural 
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opportunities for introgression, and sometimes massive transplanta- 
tions, suggests that genetically adapted groups within regions have 
resisted large-scale introgression from other regions. Repopulation 
of deglaciated areas in the Fraser River, Georgia Strait, and Puget 
Sound apparently occurred from multiple sources; most likely 
sources included Columbia River populations and northern refuges 
rather than from the large coastal group of populations. Patterns of 
genetic distribution of chinook salmon differed from those of other 
anadromous salmonids studied within this region. A conservative 
policy for stock transfers was suggested based on distinct genetic 
differences observed both between and within regions. 


35945 Spectroscopic evidence for organic diacid complexa- 
tion with dissolved silica in aqueous systems - |. Oxalic acid. 
Marley, N.A. (Argonne National Laboratory, IL (USA)); Gaffney, 
J.S.; Bennett, P.; Janecky, D.R. Organic Geochemistry (UK), 
14(5): 525-528 (1989). 

Increased solubility of quartz and mobilization in contaminated 
groundwater due to the complexation with dissolved organic acids 
has been recently proposed. Using laser Raman and Fourier trans- 
form infrared spectroscopies, the authors have examined mixed 
solutions of oxalic and silicic acids at near neutral pH in the tenth 
molar concentration ranges in an attempt to directly observe the 
proposed organo-silicate complexes. In both laser Raman and 
infrared spectra, product bands were observed that indicate an ox- 
alate/silicic acid ester is being formed in the reaction. These data 
support the observation that organic diacids can lead to enhanced 
solubility of quartz in hydrogeological systems. 


35946 Organic matter dynamics in four seasonally flooded 
forest communities of the Dismal Swamp. Megonigal, J.P. (Sa- 
vannah River Ecology Lab., Aiken, SC (USA)); Day, F.P. Jr. 
American Journal of Botany (USA), 75(9): 1334-1343 (Sep 1988). 

Budgets of organic matter dynamics for plant communities of the 
Great Dismal Swamp were developed to summarize an extensive 
data base, determine patterns of biomass allocation, transfer and 
accumulation, and make comparisons with other forested wetlands. 
Above ground net primary production on the flooded sites (1,050- 
1,176 g m~* yr") was significant greater than on a rarely flooded 
site (831 g m— yr—"). Estimates of below ground net primary pro- 
duction were comparable to above ground production on flooded 
sites (824-1,221 gm-* yr—'). However, productivity was nearly 
three times greater below ground than above ground on the rarely 
flooded site (2,256 g m~* yr—'). Above ground productivity in Dis- 
mal Swamp forests is relatively high compared to other forested 
wetlands. This is attributed to the timing and periodic nature of 
flood events. Fine root turnover is shown to be an important source 
of soil organic matter. Estimates indicate that roots contribute 
about 60% of the annual increment to soil organic matter. Leaf lit- 
ter contributes 6-28% and wood debris contributes 5-15%. 
Comparisons with other forested wetlands suggest that detritus ac- 
counts for greater than half of the total organic matter (living + 
dead) in many wetland systems. 
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35947 (DOE/BP/39638-4) Evaluation of the contribution of 
fall chinook salmon reared at Columbia River hatcheries to the 
Pacific salmon fisheries: Final report. Vreeland, R.R. National 
Marine Fisheries Service, Portland, OR (USA). Environmental and 
Technical Services Div. Oct 1989. 124p. Sponsored by U.S. DOE 
Bonneville Power Administration. DOE Contract Al79-83BP39638. 
Order Number DE90011820. Available from NTIS, PC AO6/MF A01 
- OSTI; GPO Dep. 

In 1979 this study was initiated to determine the distribution, 
contribution, and value of artificially propagated fall chinook salmon 
from the Columbia River. Coded wire tagging (CWT) of hatchery 
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fall chinook salmon began in 1979 with the 1978 brood and was 
completed in 1982 with the 1981 brood of fish at rearing facilities 
on the Columbia River system. From 18 to 20 rearing facilities 
were involved in the study each brood year. Nearly 14 million 
tagged fish, about 4% of the production, were released as part of 
this study over the four years, 1979 through 1982. Sampling for re- 
coveries of these tagged fish occurred from 1980 through 1986 in 
the sport and commercial marine fisheries from Alaska through 
California, Columbia River fisheries, and returns to hatcheries and 
adjacent streams. The National Marine Fisheries Service coordi- 
nated this study among three fishery agencies: US Fish and 
Wildfire Service, Oregon Department of Fish and Wildlife, and 
Washington Department of Fisheries. The objectives of this study 
were to determine the distribution, fishery contribution, survival, 
and value of the production of fall chinook salmon from each rear- 
ing facility on the Columbia River system to Pacific coast salmon 
fisheries. To achieve these objectives fish from each hatchery were 
given a distinctive CWT. 81 refs., 20 figs., 68 tabs. 


35948 (DOE/BP/64840-—2) Cle Elum Lake Sockeye salmon 
restoration feasibility study: Annual report, 1988-1989. Flagg, 
T.A.; Harrell, L.W.; Mighell, J.L.; Slatick, E. National Marine Fish- 
eries Service, Seattle, WA (USA). Coastal Zone and Estuarine 
Studies Div. Feb 1990. 44p. Sponsored by U.S. DOE Bonneville 
Power Administration. DOE Contract Al79-86BP64840. Order Num- 
ber DE90011819. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

This report summarizes research activities conducted by the Na- 
tional Marine Fisheries Service (NMFS) from July 1988 through 
March 1989 relating to the Cle Elum Lake sockeye salmon restora- 
tion feasibility study. During this period, efforts focused on 
collection and spawning of adult sockeye salmon from the We- 
natchee River, incubation of eggs from the 1988-brood, and the 
rearing of juveniles from the 1987-brood. In late July and early Au- 
gust 1988, 520 adult sockeye saimon were captured at fishways 
on the Wenatchee River and transferred to net-pens in Lake We- 
natchee. Fish were held to maturity in late September and early 
October, spawned, and eggs incubated at a quarantine hatchery in 
Seattle, WA. The 336 sockeye salmon successfully spawned from 
the net-pens at Lake Wenatchee were surveyed for the presence 
of infectious hematopoietic necrosis (IHN) and other replicating 
viruses. In addition, 13 and 5 sockeye salmon spawners were sur- 
veyed from spawning grounds on the White and Little Wenatchee 
Rivers, respectively, from within the Lake Wenatchee system. 12 
refs., 4 figs., 6 tabs. 


35949 (DOE/BP/91024—1) Evaluation of factors affecting 
collection efficiency estimates of chinook salmon and steel- 
head smolts at McNary Dam: 1988 annual report. 
Stuehrenberg, L. (National Marine Fisheries Service, Seattle, WA 
(USA). Coastal Zone and Estuarine Studies Div.); Johnson, O.W. 
USDOE Bonneville Power Administration, Portland, OR (USA). Div. 
of Fish and Wildlife; National Marine Fisheries Service, Seattle, WA 
(USA). Coastal Zone and Estuarine Studies Div. May 1990. 30p. 
Sponsored by U.S. DOE Bonneville Power Administration. DOE 
Contract AIl79-88BP91024. Order Number DE90011857. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

During 1988, the National Marine Fisheries Service (NMFS) 
began a 2-year study to address possible sources of error in deter- 
mining collection efficiency at McNary Dam. We addressed four 
objectives: determine whether fish from Columbia and Snake 
Rivers mix as they migrate to McNary Dam, determine whether 
Columbia and Snake River stocks are collected at the same rates 
assess whether the time of day fish are released influences their 
recovery rate, and determine whether guided fish used in collection 
efficiency estimates ten to bias results. 7 refs., 12 figs., 4 tabs. 


35950 (LA-UR-90-1935) On the dynamics of a size- 
structured intraspecific competition model with density 
dependent juvenile growth rates. Cushing, J.M. (Arizona Univ., 
Tucson, AZ (USA). Interdisciplinary Program in Applied Mathemat- 
ics); Li, Jia. Los Alamos National Lab., NM (USA). May 1990. 18p. 
Sponsored by U.S. DOE Management & Administration; National 
Science Foundation. DOE Contract W-7405-ENG-36. Grant DMS- 
8902508. (CONF-9005211-2: Symposium on individual based 
population models, Knoxville, TN (USA), May 1990). Order Number 





DE90011987. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

In this paper we consider a model of size-structured, intraspecific 
competition in which increased competition during juvenile growth 
reduces size at adulthood and thereby reduces adult fertility. Our 
goal here is to derive a model which is simple enough to be as an- 
alytically tractable as possible, and yet still capture these essential 
features. We wish to understand the asymptotic dynamics of the 
model and to draw some conclusions about the stabilizing or 
destabilizing effects of this kind of intraspecific competitive interac- 
tion. 17 refs., 3 figs. 


35951 (LA-UR-90-1936) An approach for modelling popula- 
tions with continuous structured models. Hallam, T.G. 
(Tennessee Univ., Knoxville, TN (USA). Dept. of Mathematics); 
Lassiter, R.R.; Li, Jia; McKinney, W. Los Alamos National Lab., 
NM (USA). [1990]. 39p. Sponsored by U.S. DOE Management & 
Administration. DOE Contract W-7405-ENG-36. (CONF-900521 1— 
1: Symposium on individual based population models, Knoxville, 
TN (USA), May 1990). Order Number DE90011986. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The main purpose of this article is to describe the formulation of 
an appropriate mathematical representation of a population based 
on physiological attributes relevant to the individual species consid- 
ered and to the problem under investigation. There are two main 
parts of the article. The first discusses the relationship between 
model hypotheses and model conclusions. We will discuss some 
problems of applicability that arise from employing classical age or 
size structured models as representations of a population. We 
describe certain properties of the dynamic behavior of these contin- 
uous, structured populations to demonstrate that it is often 
necessary to include additional physiological variables other than 
just age and size if one wishes to obtain biologically realistic 
deterministic population dynamics. We apply the method of charac- 
teristics for solving hyperbolic partial differential equations to the 
population model and discuss problems of interpretation. The sec- 
ond part of the article focuses on the computation of solutions of 
physiologically structured models. Here we will indicate the motiva- 
tion and describe the protocol for formulating a dynamic population 
that was employed in an investigation of effects of toxic chemicals 
on aquatic populations. Illustrations of the numerical solution of the 
population model are presented. The protocol is presented be- 
cause it is generic and the approach seems to be applicable with 
modification to many environments. 26 refs., 6 figs. 


35952 (WDA-90011574) Official population estimates for 
1989: Final estimates for all Wisconsin town’s incorporated 
villages and cities as of January 1, 1989. Wisconsin Dept. of Ad- 
ministration, Madison, WI (USA). Demographic Services Center. 
Nov 1989. 86p. Sponsored by Wisconsin Department of Adminis- 
tration. Available from OSTI; Wisconsin Dept. of Administration, 
101 S. Webster St., 6th Floor, Madison, WI 53707. 

Population estimates are produced for calculating the per capita 
portion of the state shared tax distributions. However, the esti- 
mates also indicate population trends since the 1980 census. The 
reference date for these estimates is January 1, 1989. This docu- 
ment contains data for population estimates for all villages and 
cities in Wisconsin. 
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Refer also to citation(s) 34394, 36003, 36004, 36044, 36063, 
36135, 36138, 36139, 36140 


35953 (BNL-44605) Thylakoid protein phosphorylation: 
Regulation of light energy distribution in photosynthesis. 
Coughlan, S.J. Brookhaven National Lab., Upton, NY (USA). 
[1990]. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-76CH00016. (CONF-9004202-1: 9. annual symposium 
on plant physiology, Columbia, MO (USA), 4-7 Apr 1990). Order 
Number DE90011200. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

It has become apparent that green plants possess the ability to 
adapt to changes in the spectral quality of ambient light. This phe- 
nomenon, state transitions, involves a reversible distribution of light 
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energy between the two photosystems in response to changes in 
the excitation state of photosystems 1 and 2. Thus, the quantum 
efficiency of photosynthetic electron transport is maintained under 
different illumination conditions, and damage caused by excessive 
energetic input of light (photoinhibition) is prevented. This model 
comprises a phosphorylation/dephosphorylation cycle of three ma- 
jor components: substrates, the protein kinase(s) and protein 
phosphatase(s) responsible for the specific phosphorylation and 
dephosphorylation of these of substrates, and the control mecha- 
nisms whereby the protein kinase(s) is activated/deactivated in 
response to redox and /or conformational changes in the thylakoid. 
This report considers the three components in some detail. 


35954 (DOE/ER/13875-2) Mechanism of formation of the 
carboxyl of acetate by acetogenic bacteria: report. 
Ragsdale, S.W. Wisconsin Univ., Milwaukee, WI (USA). [1990]. 
1ip. Sponsored by U.S. DOE Energy Research. DOE Contract 
FG02-88ER13875. Order Number DE90011416. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The overall goal of this project is to understood how the carboxyl 
of acetate is formed by acetogenci bacteria. Our work involves a 
multidisciplinary approach toward understanding the details of this 
process which is a key step in the pathway by which anaerobic 
bacteria synthesize acetyl-CoA. We have used a number of tech- 
niques including spectroscopy, enzyme kinetics, electrochemistry, 
and molecular biology. Our work focuses on carbon monoxide de- 
hydrogenase (CODH). During this year, the sequences of the 
genes encoding the two subunits to CODH have been determined. 
Thus, we now know the complete amino acid sequence of CODH. 
We made major progress in studies of the structure and function of 
metals centers in the nickel, iron-sulfur protein, CODH, by Moess- 
bauer electron nuclear double resonance (ENDOR) and EPR 
spectroscopic techniques and coulometric studies. CODH was 
found to contain one [4Fe-4S] cluster, a [Ni-Fe—C] center, and a 
[2Fe] center with two oxidation reduction potentials. In a description 
of the Moessbauer work we postulate that the site for binding CO 
is mixed metal center that contains a [4Fe-4S] center bonded to a 
nickel site by a ligand bridge. One of the metal centers on CODH 
is the methyl binding site. We discovered that methylation of 
CODH by the methylated-C/Fe—-SP involves reductive activation of 
a metal center followed by formation for the methyl-metal interme- 
diate. 15 refs., 6 figs. 


35955 (DOE/ER/14030-T1) Molecular analysis of cytoplas- 
mic male sterility. Hanson, M.R. Cornell Univ., Ithaca, NY (USA). 
[1990]. 7p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO2-89ER14030. Order Number DE90011934. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The ultimate aims of the project are to understand the molecular 
mechanism of the disruption in pollen development which occurs in 
cytoplasmic male sterile plants and to understand the control of 
respiratory energy flow in the higher plant cell. A mitochondrial lo- 
cus termed S-pcf segregates with sterility and with an alteration in 
respiration in Petunia. This cloned locus contains three genes, an 
abnormal fused gene termed pef, a gene for a subunit of an NADH 
dehydrogenase complex, and a small ribosomal subunit protein. 
The pef gene is comprised of partial sequences of ATPase subunit 
9, cytochrome oxidase subunit Il, and an unidentified reading 
frame. Components of the S-Pcf locus will be introduced into the 
nuclear of a fertile genotype under the control of appropriate regu- 
latory signals, and polypeptide products of introduced genes will be 
directed to the mitochondrion with a transit peptide. By examining 
transgenic plants, we can determine what elements of the locus 
are critical for altered respiration or sterility. Such knowledge could 
explain how mitochondrial DNA affects pollen development in the 
large number of plant species which exhibit the agronomically im- 
portant trait of male sterility. 10 refs., 3 figs. 


35956 (INIS-mf-12069) Studies on alterations of the 86 
rubidium efflux from rat pancreatic islets caused by thiol and 
thiol oxidants. Wahl, M.A. Tuebingen Univ. (Germany, F.R.). 
Fakultaet fuer Chemie und Pharmazie. 23 Nov 1983. 213p. (In 
German). Order Number DE90706102. Available from NTIS (US 
Sales Only), PC A10/MF A01; OSTI; INIS. 

The following findings were revealed by this study: (1) Oxidation- 
reduction (redox) of the intracellular system of glutathione 
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influences the potassium efflux by way of an increase in the 86- ru- 
bidium efflux brought about by the oxidation of intracellular thiols. 
(2) The 86-rubidium effiux is not subject to change by oxidation of 
extracellular thiols located in the membrane, nor can it in any way 
be influenced by reduced glutathione of exogenous origin. (3) The 
potassium efflux from rat pancreatic islets, being generally known 
to trigger the electric activities of the beta-cell, is controlled by the 
oxidation-reduction of intracellular thiols rather than by that of ex- 
tracellular thiols. (TRV). 


35957 (IS-4978) Ames Laboratory quarterly report, July 1, 
1988-September 30, 1988. Ames Lab., IA (USA). Nov 1988. 
112p. Sponsored by U.S. DOE Energy Research. DOE Contract 
W-7405-ENG-82. Order Number DE90011806. Available from 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 

Work on the analysis of polycyclic aromatic compounds (PACs) 
and their metabolites in urine and blood sera utilizing Laser Excited 
Shpol'skii Spectrometry (LESS) continues. The procedure yields 
photostable molecules that give rise to excellent sharp line spectra 
that allow direct qualitative and quantitative analyses of isomers of 
carcinogenic compounds. We have also successfully derivatized 
PACs by the addition of a n-alkyl tail and obtained quasiline spec- 
tra of these products. Unfortunately, delays have occurred due to 
frequent breakdowns of our Excimer laser. This has unnecessarily 
delayed the completion and publication of this work. Experimental 
work this quarter in the fundamental! studies of chemical carcino- 
gens by fluorescence line narrowing spectroscopy centered 
primarily on the analysis of real samples, e.g., fish DNA and DNa 
from human placenta from women smokers and nonsmokers. Sig- 
nificant results were obtained, namely a new adduct has been 
discovered in both above mentioned DNA samples. supersonic jet 
spectroscopy work includes developing methods for obtaining spec- 
tra of desorbed species has been continuing. The flow desorption 
source has not yet worked as well as anticipated. The primary re- 
maining problem is that, even with a metering pump, flow is driven 
more by the pressure differential across the tubing than by the 
pump. In order to correct this problem, a bypass valve has been 
ordered. This valve will permit precise metering of the flow into the 
vacuum system with most of the solution being allowed to bypass 
the metering orifice and return to the sample reservoir. 1 fig., 1 tab. 


35958 (IS-T-1433) Cross-linked metalloproteins: Novel 
systems for the study of intraprotein electron-transfer reac- 
tions. Peerey, L.M. Ames Lab., IA (USA). Jan 1990. 97p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-82. Order Number DE90011814. Available from NTIS, PC 
AO6/MF A01 - OSTI; GPO Dep. 

My initial research shows, for the first time, that proteins can be 
cross-linked selectively via transition-metal compounds to form sta- 
ble protein complexes. Incubation of horse heat cytochrome c 
(designated cyt) with reagents PtCl,2- and trans-[Pt(2-Fpy)oClo] 
under mild conditions yields stable diprotein complexes trans- 
[PtClz(cyt)2] and trans-[Pt(2-Fpy)a(cyt)2], respectively (2-Fpy is 
2-fluoropyridine). The complexes are purified and characterized 
chromatographically. Spectroscopic and electrochemical measure- 
ments indicate that the structural and redox properties of the 
cytochrome c molecules remain virtually unaltered upon cross- 
linking. The diprotein complexes are stable indefinitely under 
ordinary conditions and yet they can be cleaved, and the native 
protein restored, in a mild reaction. Subsequent research focused 
on oxidoreduction reactions involving the electrostatic and the 
covalent complex of horse heart cytochrome c and Phaseolus vul- 
garis plastocyanin, and exploring the importance of the protein 
rearrangement for the intracomplex electron-transfer reaction. Cy- 
tochrome c¢ and plastocyanin are cross-linked one-to-one by a 
carbodiimide, in the same general orientation in which they asso- 
ciate electrostatically. Four isomers of the covalent diprotein 
complex, which probably differ slightly from one another in the 
manner of cross-linking, are separated efficiently by cation- 
exchange chromatography. Electron transfer kinetics of the 
covalent and electrostatic diprotein complexes are studied using 
stopped-flow, pulse radiolysis, and flash photolysis experiments. 
135 refs., 5 figs., 15 tabs. 


35959 (IS—T-1434) Effects of ancillary ligands on selectiv- 
ity of protein labeling with platinum(Il) chloro complexes. 
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Zhou, Xia-Ying. Ames Lab., IA (USA). Feb 1990. 84p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-7405-ENG-82. 
Order Number DE90011805. Available from NTIS, PC AO5/MF A01 
- OSTI; GPO Dep. 

Potassium (2,6-pyridinedicarboxylato)chloroplatinate(Il) was syn- 
thesized. The molecular structure of complex in 
(n-Bu)4N[Pt(dipic)Cl]-0.5H2O was determined by x-ray crystallogra- 
phy. The [Pt(dipic)Cl]— is essentially planar and contains a Pt(Il) 
atom, a tridentate dipicolinate dianion ligand, and a unidentate Cl- 
ligand. The bis(bidentate) complex trans-[Pt(dipic)2]*- was also ob- 
served by 'H NMR. A red gel-like substance was observed when 
the yellow aqueous solution of K[Pt(dipic)Cl] was cooled or concen- 
trated. The K[Pt(dipic)Cl] molecules form stacks in the solid state 
and gel-like substance but remain monomeric over a wide range of 
concentrations and temperatures. The reactivity and selectivity 
of[Pt(dipic)Cl]— toward cytochromes c from horse and tuna were 
studied. The new transition-metal reagent is specific for methionine 
residues. Di(2-pyridyl-G-ethyl)sulfidochloroplatinum(Il) chloride dihy- 
drate was also synthesized. This complex labels histidine and 
methionine residues in cytochrome c. The ancillary ligands in these 
platinum(Il) complexes clearly determine the selectivity of protein 
labeling. 106 refs., 10 figs., 11 tabs. 


35960 (LA-UR-90-1604) Structure and dynamics of a [1:1] 
drug-DNA complex: Analysis of 2D NMR data using molecular 
mechanics and molecular dynamics calculations. Sarma, R.H. 
(State Univ. of New York, Albany, NY (USA). Dept. of Chemistry); 
Sarma, M.H.; Umemoto, K.; Gupta, G.; Garcia, A.E. Los Alamos 
National Lab., NM (USA). [1990]. 24p. Sponsored by U.S. DOE 
Management & Administration; National Institute for Occupational 
Safety and Health; National Science Foundation. DOE Contract W- 
7405-ENG-36. Contract C-670;Grant PROO95. (CONF-9005204—1: 
23. Jerusalem symposium on molecular basis of specificity in nu- 
cleic acid-drug interactions, Jerusalem (Israel), 7-11 May 1990). 
Order Number DE90011977. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

1D/2D NMR studies are reported for a [1:1] complex of 
d(GA4T4C)>2 and Dst2 (an analogue of distamycin A). Full- Matrix 
NOESY Simulations, Molecular Mechanics and Molecular Dynam- 
ics Calculations are performed to analyze the NMR data. Results 
show that drug-DNA complex formation is driven by static features 
like H-bonding and steric interactions in the minor-groove of DNA. 
As a consequence of drug binding, a non-linear oscillatory mode is 
activated. In this mode the molecule samples equilibrium structural 
states of difference degrees of bending. It is noted that these struc- 
tures belong to three distinctly different energy wells that satisfy the 
same NMR data. 14 refs., 4 figs., 2 tabs. 


35961 (LBL—28238) Historical perspectives on lipoprotein 
research and methodology. Lindgren, F.T. Lawrence Berkeley 
Lab., CA (USA). Mar 1990. 15p. Sponsored by National Institute 
for Occupational Safety and Health, DOE Contract AC03- 
76SF00098. Grant HL 18574. (CONF-8911155-2: American Oil 
Chemists Society, Chicago, IL (USA), 27-29 Nov 1989). Order 
Number DE90011605. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

Since the early history of lipoprotein isolation and characteriza- 
tion dates back more than 60 years, it would be helpful to describe 
some of the landmarks occurring before about 1965. This docu- 
ment contains historical perspectives and information on lipoprotein 
research and methodology. 35 refs., 9 figs., 1 tab. 


35962 (LBL—28239) Preparative ultracentrifugation and an- 
alytic ultracentrifugation of plasma lipoproteins. Orr, J.R.; 
Adamson, G.L.; Lindgren, F.T. Lawrence Berkeley Lab., CA (USA). 
Mar 1990. 54p. Sponsored by U.S. Department of Health and Hu- 
man Services. DOE Contract AC03-76SF00098. Grant: HL-18574. 
(CONF-8911155-3: American Oil Chemists Society, Chicago, IL 
(USA), 27-29 Nov 1989). Order Number DE90011592. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

There are several chapters and a book dealing with both prepar- 
ative and analytical ultracentrifugation (AnUC) of plasma 
lipoproteins. However, what we would like to present are the pro- 
cedures as currently done here at Donner Laboratory. They have 
been modified and improved since the earliest lipoprotein flotation 





was demonstrated in 1949, and this will present a combined, prac- 
tical up-date of our chapter on AnUC in Blood Lipids and 
Lipoproteins (1972) and our chapter on preparative procedures in 
the American Oil Chemists’ Society (AOCS) book, Analysis of 
Lipids and Lipoproteins (1975). This information is intended as a 
practical laboratory guide to anyone who wishes to do preparative 
and AnUC of plasma lipoproteins. 10 refs., 6 figs., 1 tab. 


35963 (SSA-1989-TS-10, pp. 27-28) Influence of a PH gra- 
dient on cysteamine incorporation in liposomes. Cavaillon, P. 
(Centre de Recherches du Service de Sante des Armees, 38 - La 
Tronche (FR)); Roman, V.; Berleur, F.; Fatome, M. Centre de 
Recherches du Service de Sante des Armees, 92 - Clamart 
(France). 1989. (In French). In Scientific works 1988. Centre de 
Recherches du Service de Sante des Armees. Order Number 
DE90792958. Available from NTIS (US Sales Only), PC A12/MF 
A01. 

The amine function apparent pK, determination of a radioprotec- 
tive agent cysteamine (MEA), when interacting with biological 
model membranes, and differing from the natural pK, in water, led 
to develop an interaction model according to which the presence of 
a PH gradient on both sides of the lipidic bilayer would promote 
MEA uptake in the vesicle internal volume. The results presented 
in this report are in agreement with the previous hypothesis. 


35964 Milestones in Immunology. Bibel, D.J. (ed.). 330p. 
From review by Stephen J. Kennel, Oak Ridge National Lab., TN, 
in BioScience, Vol. 40, No. 1 (Jan 1990). Science Tech Publishers, 
Madison, WI (US) (1988). 

In this historical approach, D.J. Bibel has divided immunology 
into nine areas. She gives a general overview of each area and 
then sets each milestone paper in context with an introduction. 
Works have been chosen that are more than 15 years old and 
have thus stood the test of time. Although many of the papers now 
seem naive in this age of molecular biology, the perspective of 
what was known in the field at the time points out the brillinance of 
the scientists; deductions. Because nearly every aspect of im- 
munology is included, none is covered thoroughly. Many classic 
papers are left out. However, given the breadth of the subject, 
Bibel’s choices of milestones are good ones. 


35965 Characterization of an extremely large, ligand- 
induced conformational change in plasminogen. Mangel, W.F. 
(Brookhaven National Laboratory, Upton, NY (USA)); Lin, B.H.; Ra- 
makrishnan, V. Science (Washington, D.C.) (USA), 248(4951): 
69-73 (6 Apr 1990). 

Native human plasminogen has a radius of gyration of 39 
angstroms. Upon occupation of a weak lysine binding site, the ra- 
dius of gyration increases to 56 angstroms, an extremely large 
ligand-induced conformational change. There are no intermediate 
conformational states between the closed and open form. The con- 
formational change is not accompanied by a change in secondary 
structure, hence the closed conformation is formed by interaction 
between domains that is abolished upon conversion to the open 
form. This reversible change in conformation, in which the shape of 
the protein changes from that best described by a prolate ellipsoid 
to a flexible structure best described by a Debye random coil, is 
physiologically relevant because a weak lysine binding site regu- 
lates the activation of plasminogen. 


35966 Determination of the frequency of several retroviral 
genomic elements in the cDNA from mouse testes. Myer, F.E. 
(Oak Ridge National Lab., TN (USA)); Chang, L.Y.; Yang, W.K.; 
Byrne, T.E. Journal of the Tennessee Academy of Science (USA), 
64(2): 52 (Apr 1989). DOE Contract AC05-840R21400. 

The purpose of this study is to determine the expression of the 
MRL class retroviral elements that may undergo frequent retro- 
transposition in the mouse germline, as suggested by the previous 
studies of this laboratory. A quantity of 300,000 plaque forming 
units of recombinant lambda phage containing mouse (Mus muscu- 
lus) testes cDNA population were used to infect E. coli C 600 Hfl 
and subsequently were blotted onto nitrocellulose filters. Numbers 
of recombinant phage plaques containing retroviral genomic se- 
quences were determined by hybridization of the nitrocellulose 
membrane filters with specific molecular probes representing the 
MRL elements and murine leukemia virus-related proviruses. From 
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analysis of autoradiographs the observed mean numbers of posi- 
tive clones per 10,000 plaque forming units were as determined. 
The results indicate relatively high content of MRL element tran- 
scripts in the mouse testis. Whether selective members or all the 
MRL multiple gene family in the mouse genome are invoived in the 
expression remains to be investigated. 


35967 Production of abiotic receptors by molecular imprint- 
ing of proteins. Braco, L. (Massachusetts Institute of Technology, 
Cambridge (USA)); Dabulis, K.; Klibanov, A.M. Proceedings of the 
National Academy of Sciences of the United States of America 
(USA), 87(1): 274-277 (Jan 1990). 

When a protein is dissolved in a concentrated aqueous solution 
of a multifunctional organic compound, freeze-dried, and washed- 
with an anhydrous organic solvent to remove the ligand, the resul- 
tant imprinted protein preparation binds up to 30-fold more of the 
template compound in anhydrous solvents that the nonimprinted 
protein in the same solvent (and both proteins in water). These ar- 
tificial receptors exhibit marked ligand selectivity as well as stability 
in anhydrous media. This phenomenon of molecular imprinting, 
demonstrated for several unrelated proteins and ligands, may be 
helpful in the development of unique bioadsorbents and, poten- 
tially, new biocatalysts. 


35968 Enzymes in organic synthesis: Use of subtilisin and 
a highly stable mutant derived from multiple site-specific mu- 
tations. Wong, Chi-Huey (Texas A and M Univ., College Station 
(USA)); Chen, S.T.; Hennen, W.J.; Bibbs, J.A.; Wang, Y.F.; Liu, 
J.L.C.; Pantoliano, M.W.; Whitlow, M.; Bryan, P.N. Journal of the 
American Chemical Society (USA), 112(3): 945-953 (31 Jan 
1990). DOE Contract AC03-76SF00098. 

A subtilisin mutant (subtilisin 8350) derived from subtilisin BPN’ 
via six site-specific mutations (Met50Phe, Gly169Ala, Asn76Asp, 
Gin206Cys, Tyr2I7Lys, and Asn2I8Ser) was found to be 100 times 
more stable than the wild-type enzyme in aqueous solution at room 
temperature and 50 times more stable than the wild type in anhy- 
drous dimethylformamide. Kinetic studies using ester, thio ester, 
and amide substrates, and the transition-state analogue inhibitor 
Boc-Ala-Val-Phe-CF3, indicate that both the wild-type and the 
mutant enzymes have very similar specificities and catalytic proper- 
ties. The inhibition constant (Ki = 5.0 uM) for the wild-type enzyme 
is approximately 5 times that of the mutant enzyme (Ki = 1.1 uM), 
suggesting that the mutant enzyme binds the reaction transition 
state more strongly than the wild-type enzyme. This result is con- 
sistent with the observed rate constants for the corresponding ester 
and amide substrates; i.e., the Kca:/Km values for the mutant are 
larger than those for the wild-type enzyme. Application of the mu- 
tant enzyme and the wild-type enzyme to organic synthesis has 
been demonstrated in the regioselective acylation of nucleosides in 
anhydrous dimethylformamide (with 65-100% regioselectivity at the 
5’-position), in the enantioselective hydrolysis of N-protected and 
unprotected common and uncommon amino acid esters in water 
(with 85-98% enantioselectivity for the L-isomer), and in the syn- 
thesis of di- and oligopeptides via aminolysis of N-protected amino 
acid and peptide esters. The enzymatic peptide synthesis was car- 
ried out under high concentrations of DMF (~50%) to improve 
substrate solubility and to minimize enzymatic peptide cleavage. 
Low enantioselectivity was observed in the enzymatic transforma- 
tion of non-amino acid alcohols and acids. 


35969 Protein content and enzyme activities in methanol 
and acetate-grown Methanosarcina thermophila. Jablonski, P.E. 
(Virginia Polytechnic Institute and State Univ., Blacksburg (USA)); 
Cabell, M.C.; Ferry, J.G.; DiMarco, A.A.; Bobik, T.A. Journal of 
Bacteriology (USA), 172(3): 1271-1275 (Mar 1990). DOE Contract 
FG05-87ER13730. 

The cell extract protein content of acetate-and methanol-grown 
Methanosarcina thermophila TM-1 was examined by two- 
dimensional polyacrylamide gel electrophoresis. More than 
100 mutually exclusive spots were present in acetate- 
and methanol-grown cells. Spots corresponding to ac- 
etate kinase, phosphotransacetylase, and the five subunits 
of the carbon monoxide dehydrogenase complex were 
identified in acetate-grown cells. Activities for formyimethanofu- 
ran dehydrogenase, formyimethanofurn:tetrahydromethanopterin 
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formyl-transferase, 5,10-methenyltetrahydromethanopterin cyclohy- 
drolase, methylene  tetrahydromethanopterin:co-enzyme F420 
oxidoreductase, formate dehydrogenase, and carbonic anhydrase 
were examined in acetate- and methanol-grown Methanosarcina 
thermophila. Levels of formyltransferase in either acetate- or 
methanol-grown Methanosarcina thermophila were approximately 
half the levels detected in H2-CO2-grown Methanobacterium ther- 
moautotrophicum. All other enzyme activities were significantly 
lower in acetate- and methanol-grown Methanosarcina ther- 


mophila. 


35970 Cloning and expression of a structural gene from 
Chlorobium vibriotorme that complements the hemA mutation 
in Escherichia coli. Avissar, Y.J. (Brown Univ., Providence, RI 
(USA)); Beale, S.I. Journal of Bacteriology (USA), 172(3): 1656- 
1659 (Mar 1990). 

Escherichia coli SASX41B carries the hemA mutation and re- 
quires §-aminolevulinic acid for growth. Strain SASX41B was 
transformed to prototrophy with pYA1, a plasmid vector carrying a 
5.8-kilobase insert of genomic DNA from the green sulfur bac- 
terium Chlorobium vibrioforme. Cell extracts prepared from 
transformed cells are able to catalyze transfer of label from [1- 
14Cjglutamate or [3,4-SH]glutamyl-tRNA to 5-aminolevulinic acid at 
rates much higher than extracts of wild-type cells can, whereas ex- 
tracts prepared from untransformed strain SASX41B cells lack both 
activities. By comparing the relative abilities of glutamyl-tRNAs de- 
rived from several heterologous cell type to function as substrates 
for the dehydrogenase reaction in extracts of HB101 and 
SASX41B cell transformed by pYA1, it was determined that the ex- 
pressed dehydrogenase in the transformed cells resembled that of 
C. vibrioforme and not that of E. coli. Thus it can be conclude that 
plasmid pYA1 contains inserted DNA that codes for a structural 
component of C. vibrioforme glutamyl-RNA dehydrogenase which 
confers glutamyl-RNA susbtrate specificity. 


35971 Rapid, large-scale purification and characterization of 


Ada protein (O° methyiguanine-DNA methyltransferase) of E. 


coli. Bhattacharyya, D. (Oak Ridge National Laboratory, TN 
(USA)); Tano, K.; Bunick, G.J.; Uberbacher, E.C.; Mitra, S.; 
Behnke, W.D. Nucleic Acids Research (UK), 16(14A): 6397-6410 
(25 Jul 1988). DOE Contract AC05-840R21400. 

The E. coli Ada protein (O®-methyiguanine-DNA methyltrans- 
ferase) has been purified using a high-level expression vector with 
a yield of about 3 mg per liter of E. coli culture. The 39-kDa protein 
has an extinction coefficient (E2°°"™,.,) of 5.3. Its isoelectric point 
of 7.1 is lower than that predicted from the amino acid content. 
The homogeneous Ada protein is fully active as a methyl acceptor 
from O®-methylguanine in DNA. Its reaction with O°-methylguanine 
in a synthetic DNA has a second-order rate constant of 1.1 x 10° 
M-' min-" at 0°C. Both the native form and the protein methy- 
lated at Cys-69 are monomeric. The CD spectrum suggests a low 
a-helical content and the radius of gyration of 23 A indicates a 
compact, globular shape. The middie region of the protein is sensi- 
tive to a variety of proteases, including an endogenous activity in 
E. coli, suggesting that the protein is composed of N-terminal and 
C-terminal domains connected by a hinge region. E. coli B has a 
higher level of this protease than does K12. 


35972 Pulsed homogeneous orthogonal field gel elec- 
trophoresis (PHOGE). Bancroft, |. (Michigan State Univ., East 
Lansing (USA)); Wolk, C.P. Nucleic Acids Research (UK), 16(15): 
7405-7418 (11 Aug 1988). DOE Contract AC02-76ER01338. 

A versatile system (PHOGE) has been developed that allows 
resolution of molecules of DNA of megabase pair size by the use 
of homogeneous, orthogonal, pulsed fields. The resulting 
electrophoretograms have characteristics that differ from those pro- 
duced by other systems for pulsed field electrophoresis. Molecules 
in a two-fold range of sizes can be separated with maximum reso- 
lution, or a much larger range of sizes may be separated with 
lower resolution but with a linear relationship of mobility to size 
from 50 kb, or below, to at least 1 Mb. Straight lanes and large us- 
able gel areas, characteristic of PHOGE, are also valuable for 
mapping procedures or for any other circumstance in which large 
numbers of samples of DNA are to be directly compared. Existing 
models cannot explain the results obtained, because a stage of the 
molecular reorientation appears to result in a rate of migration 


greater than that occurring by repetition. The authors suggest a 
mechanism that might account for the resolution observed and also 
suggest that the resolution achieved by existing OFAGE-type sys- 
tems may be the result of the superimposition of PHOGE and 
FIGE separatory mechanisms. 
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35973 (INIS-mf—12063) Comparative evaluation of optical 
methods and conventional isotope techniques for the detec- 
tion of insulin receptors in heterogenous cell systems. Thun, 
C. Ulm Univ. (Germany, F.R.). Fakultaet fuer Theoretische Medizin. 
15 Jun 1984. 222p. (In German). Order Number DE90706100. 
Available from NTIS (US Sales Only), PC A10/MF A01; OSTI; INIS. 
The findings of studies using radioactively labelled (I-125) insulin 
to characterise its binding to various heterogenous cell systems 
had led to a classification of the relevant receptors with those of 
high affinity and low capacity or vice versa. This, in turn, raised 
questions as to the binding properties of each individual cell or cell 
material of a heterogenous nature. Apparently homogenous (lym- 
phocytes) and heterogenous (blood and islet cells) cell populations 
were investigated on the basis of various techniques for the sepa- 
rate evaluation of individual cells, which were cytofluorometry using 
FITC insulin and the analysis of gold insulin under the electron mi- 
croscope. For the association kinetics and equilibration analysis or 
affinity and receptor quantity a radioactive tracer and light micro- 
scope were used. Insulin was shown to bind to erythrocytes, 
reticulocytes, monocytes and lymphocytes and this result find con- 
firmation in the relevant literature. Furthermore, binding parameters 
could be determined for isolated islet cells. Cytofluorometry pointed 
to the fact that the insulin receptors of an apparently homogenous 
cell system differed in affinity and number and permitted the use of 
a multiple parameter procedure. Thus, it holds out promise as a 
method to be routinely used in the clinical diagnosis of binding pa- 
rameters, without requiring previous separation procedures that are 
complicated or involve a loss of material. Transmission electron mi- 
croscopy permitted conclusions to be drawn as to the type of cell 
to which insulin is attached. Owing to the use of gold insulin it was 
possible to throw some light on the factors determining the fate of 
membrane-bound insulin during its uptake into the cell. (TRV). 


35974 Malignant transformation of mammalian cells in cul- 
ture, including human cells. McCormick, J.J. (Michigan State 
Univ., East Lansing (USA)); Maher, V.M. Environmental and Molec- 
ular Mutagenesis (USA), 14(16): 105-113 (1989). 

This overview of the malignant transformation of mammalian 
cells in culture, including human cells, describes the earliest evi- 
dence of spontaneous, virus-induced, and carcinogen-induced 
transformation. It discusses several systems developed to assay 
the carcinogen-induced transformation of highly selected infinite life 
span (established) cell lines as well as finite life span diploid cells. 
Evidence is presented to support the multistep hypothesis of the 
process of malignant transformation, and the theoretical require- 
ment for acquisition of an infinite, or greatly extended, life span in 
culture if a cell is to become malignant is explained in light of the 
multistep nature of the process. The use of oncogene transfection 
studies to analyze the number and kinds of changes involved is 
discussed, with emphasis on studies using human cells. Finally, the 
results of earlier studies on viral- and carcinogen-induced transfor- 
mation of mammalian cells (or chicken cells) are reinterpreted in 
the light of more recent insights into the process of carcinogenesis. 
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35975 Longitudinal study of the in vivo hprt mutant fre- 
quency in human T-lymphocytes as determined by a cell 
cloning assay. O'Neill, J.P. (Univ. of Vermont, Burlington (USA)); 
Sullivan, L.M.; Booker, J.K.; Pornelos, B.S.; Falta, M.T.; Greene, 
C.J.; Albertini, R.J. Environmental and Molecular Mutagenesis 
(USA), 13(4): 289-293 (1989). 
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The in vivo frequency of mutants resulting from mutation at the 
hprt locus in human T-lymphocytes can be determined by a cloning 
assay. This assay quantifies the frequency of 6-thioguanine- 
resistant (TG‘) T-cells through growth of colonies in 96-well 
microtiter dishes. The reproducibility of the TG’ mutant frequency 
values has now been assessed in a longitudinal study of six indi- 
viduals employing 4-5 blood samples over a 26-37 week time 
period. Cloning assays were performed with both fresh and cryop- 
reserved celi samples. No significant differences were found 
among the mutant frequency values for multiple samples from each 
individual with both fresh and cryopreserved cell samples. These 
results demonstrate the reproducibility of this cloning assay for in 
vivo mutant frequency determinations in human T-lymphocytes. 


35976 Molecular analyses of in vivo hprt mutations in hu- 
man T-lymphocytes: IV. Studies in newborns. McGinniss, M.J. 
(Univ. of Vermont, Burlington (USA)); Nicklas, J.A.; Albertini, R.J. 
Environmental and Molecular Mutagenesis (USA), 14(4): 229-237 
(1989). 

In order to characterize in vivo gene mutations that occur during 
fetal development, molecular analyses were undertaken of mutant 
6-thioguanine resistant T-lymphocytes isolated from placental cord 
blood samples of 13 normal male newborns. These mutant T-cells 
were studied to define hypoxanthine-guanine phosphoribosyltrans- 
ferase (hprt) gene structural alterations and to determine T-cell 
receptor (TCR) gene rearrangement patterns. Structural hprt alter- 
ations, as shown by Southern blot analyses, occurred in 85% of 
these mutant clones. These alterations consisted mostly of deletion 
of exons 2 and 3. These findings contrast with the 10-20% of gross 
structural alterations occurring randomly across the entire gene 
previously reported for T-cell mutants isolated from normal young 
adults. Iterative analyses of hprt structural alterations and TCR 
gene rearrangement patterns show that approximately one-third of 
the newborn derived mutants may have originated as pre- or in- 
trathymic hprt mutations. This too contrasts with previous findings 
in adults where the background in vivo hprt mutations appeared to 
originate in postthymic T-lymphocytes. 


35977 Haploid pearl millet pollen from near-tetraploid inter- 
specific Pennisetum hybrids. Dujardin, M. (Univ. of Georgia 
Coastal Plain Experimental Station, Tifton (USA)); Hanna, W.W. 
Crop Science (USA), 30(2): 393-396 (Mar-Apr 1990). 

To determine the potential for germplasm exchange, interspecific 
hybrids form a cross between a pearl millet Pennisetum glaucum 
(L.) R. Br. x Pennisetum purpureum Schum. amphiploid crossed 
with a P. glaucum x Pennisetum squamulatum Fesen. interspecific 
hybrid were backcrossed four times to tetraploid pearl millet. The 
objective of this research was to determine the chromosomal 
characteristics of progeny obtained from pollinating both 
cytoplasmic-nuclear male sterile diploid (2n=14) and tetraploid 
(2n=28) pearl millet with near-tetraploid (2n=26 to 32) BC, deriva- 
tives involving P. glaucum, P. purpureum, and P. squamulatum. 
Forty-five BC, plants, 15 of which had chromosome numbers rang- 
ing from 26 to 32, were used to pollinate cytoplasmic-nuclear male 
sterile diploid and tetraploid pearl millet, giving rise to 10 diploid 
and 70 near-tetraploid BCs progeny, respectively. The recovery of 
diploid progeny suggest monoploid pollen was produced BC, 
plants. All offspring expressed phenotypic traits of the male parent. 
Male fertility was restored completely in two diploid hybrids and re- 
stored partially in six near-tetraploid hybrids, probably because of 
the transfer of P. purpureum and/or P. squamulatum chromatin. 
Nine BCs diploid offspring had 14 A and/or A’ genome chromo- 
somes, which paired as seven bivalents at metaphase |. The near 
tetraploid BCs offspring had from 27 to 30 chromosomes. Chromo- 
some numbers observed in the young microspores of the BC, 
plants ranges from n=1 to n=16. These results show that monoploid 
pollen can be produced from tetraploid or hexaploid hybrids and 
used for transferring gene(s) from wild relatives into pearl millet. 


35978 Accumulation of trehalose by Escherichia coli K-12 
at high osmotic pressure depends on the presence of amber 
suppressors. Rod, M.L. Alam, K.Y. (Southern Illinois Univ., 
Carbondale (USA)); Cunningham, P.R.; Clark, D.P. Journal of Bac- 
teriology (USA), 170(8): 3601-3610 (Aug 1988). 

When grown at high osmotic pressure, some strains of Es- 
cherichia coli K-12 synthesized substantial levels of free sugar and 
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accumulated proline if it was present in the growth medium. The 
sugar was identified as trehalose. Strains of E. coli K-12 could be 
divided into two major classes with respect of osmoregulation. 
Those of class A showed a large increase in trehalose levels with 
increasing medium osmolarity and also accumulated proline from 
the medium, whereas those in class B showed no accumulation of 
trehalose or proline. Most class A strains carried suppressor muta- 
tions which arose during their derivation from the wild type, 
whereas the osmodefective strains of class B were suppressor 
free. When amber suppressor mutations at the supD, supE, or 
supF loci were introduced into such sup° osmodefective strains, 
they became osmotolerant and gained the ability to accumulate tre- 
halose in response to elevated medium osmolarity. It appears that 
the original K-12 strain of E. coli carries an amber mutation in a 
gene affecting osmoregulation. Mutants lacking ADP-glucose syn- 
thetase (gigC) accumulated trehalose normally, whereas mutants 
lacking UDP-glucose synthetase (galU) did not make trehalose and 
grew poorly in medium of high osmolarity. Trehalose synthesis was 
repressed by exogenous glycine betaine but not by proline. 
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35979 (SSA-1989-TS-10, pp. 25-26) Specific property of 
aminothiol-derived radioprotectants in oxygen transmembrane 
transport inhibition. Vachon, A. (Centre de Recherches du Ser- 
vice de Sante ds Armees, 38 - La Tronche (FR)); Roman, V.; 
Berleur, F.; Fatome, M. Centre de Recherches du Service de 
Sante des Armees, 92 - Clamart (France). 1989. (in French). In 
Scientific works 1988. Centre de Recherches du Service de Sante 
des Armees. Order Number DE90792958. Available from NTIS 
(US Sales Only), PC A12/MF A01. 

Preliminary reports had demonstrated, by saturation technique in 
ESR, the capability of cysteamine to inhibit oxygen transport in 
phospholipidic model membranes. This methodology was applied to 
different classes of radioprotective agents (aminothiol derivatives, 
nitriles) or cysteamine catabolites and revealed the specificity of 
aminothiol derivatives in such a mechanism of transport inhibition. 
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35980 (AD-A-218024/8/XAB) Three-dimensional medical 
image analysis using local dynamic algorithm selection on a 
multiple-instruction, multiple-data architecture. Doctoral the- 
sis. Stytz, M.R. Air Force Inst. of Tech., Wright-Patterson AFB, OH 
(USA). 1989. 4938p. (AFIT/CV/CIA-89-158). Available from NTIS, 
PC A21/MF AO3. 

The dissertation outlines development of a medical imaging ma- 
chine which renders 3D images from voxel data within a MIMD 
multiprocessor architecture at interactive rates. Interactive perfor- 
mance is achieved using local dynamic selection of the optimum 
adaptive recursive hidden-surface removal algorithm. A survey of 
the medical imaging, graphics, and medical imaging modality litera- 
ture is provided. A description of Computerized Technology, 
Magnetic Resonance Imaging, Positron Emission Tomography, Sin- 
gle Photon Emission Computed Tomography, and Ultrasound 
imaging modalities is presented Previous work in 3D volume ren- 
dering graphics techniques and data models is introduced. Eleven 
medical imaging machines are examined with emphasis on charac- 
terization of the major innovation(s) and performance of each 
machine. A five stage image processing pipeline is described. 


35981 (AM-R-8905) Dynamic MRI reconstruction as a 
moment problem. Pt. 1: The beating heart : a problem formu- 
lation. Zwaan, M. (Centre for Mathematics and Computer Science, 
Amsterdam (Netherlands). Department of Algebra, Analysis and 
Geometry). Centre for Mathematics and Computer Science, Ams- 
terdam (Netherlands). Dept. of Algebra, Analysis and Geometry. 
Mar 1989. 13p. Order Number DE90630023. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

This paper deals with some mathematical aspects of magnetic 
resonance imaging (MRI) concerning the beating heart. Some of 
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the basic theory behind magnetic resonance is given. Of special in- 
terest is the mathematical theory concerning MRI and the ideas 
and problems in mathematical terms will be formulated. If one uses 
MRI to measure and display a so colled ‘dynamic’ organ, like the 
beating heart, the situation is more complex than the case of a 
static organ. Strategy is described how a cross section of a beating 
human heart is measured in practice and how the measurements 
are arranged before an image can be made. This technique is 
called retrospective synchronization. If the beating heart is mea- 
sured and displayed with help of this method, artefacts often 
deteriorate the image quality. Some of these artefacts have a 
physical cause, while others are caused by the reconstruction algo- 
rithm. Perhaps mathematical techniques may be used to improve 
these algorithms hich are currently used in practice. The aim of 
this paper is not to solve problems, but to give an adequate 
mathematical formulation of the inversion problem concerning ret- 
rospective synchronization. (author). 3 refs.; 4 figs. 


35982 (AM-R-8907) Dynamic MRI reconstruction as a mo- 
ment problem. Pt. 2: Riesz bases in Lsup 2-spaces of vector 
valued functions. Zwaan, M. (Centre for Mathematics and Com- 
puter Science, Amsterdam (Netherlands). Department of Algebra, 
Analysis and Geometry). Centre for Mathematics and Computer 
Science, Amsterdam (Netherlands). Dept. of Algebra, Analysis and 
Geometry. Apr 1989. 37p. Order Number DE90630024. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

in Part | magnetic resonance imaging (MRI) is explained, which 
is a diagnostic method to measure and display the proton density 
of a cross section of e.g. a human organ. In the case of ’dynamic’ 
organs, like the human heart, prticular methods are needed to ac- 
quire measurements and perform a reconstruction. In part | one 
such method, called retrospective synchronization, is described. At 
the end of Part | an inversion problem is formulated, which is 
solved in this paper. In order to solve this problem we use the no- 
tion of Riesz bases in the space L*(D,H), which will be explained 
here. Here D is a subset of R" and H is a separable Hilbert space. 
It turns out that this inversion problem in L2(D,H) is equivalent to a 
collection of inversion problems in H. By solving these problems 
separately we obtain a solution to the problem in L2(D,H). (author). 
14 refs.; 5 figs. 


35983 (BNL-44560) The theoretical basis and clinical 
methodology for stereotactic interstitial brain tumor irradiation 
using jiododeoxyuridine as a_ radiation sensitizer and 
samarium-145 as a brachytherapy source. Goodman, J.H. (Ohio 
State Univ., Columbus, OH (USA)); Gahbauer, R.A.; Kanellitsas, 
C.; Clendenon, N.R.; Laster, B.H.; Fairchild, R.G. Brookhaven Na- 
tional Lab., Upton, NY (USA). [1989]. 8p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
8910409-1: 10. meeting of the world society for stereotactic and 
functional neurosurgery, Maebashi (Japan), 2-5 Oct 1989). Order 
Number DE90011518. Available from NTIS, PC A0O2/MF A0O1; 
OSTI; INIS. 

High grade astrocytomas have proven resistant to all conven- 
tional therapy. A technique to produce radiation enhancement 
during interstitial brain tumor irradiation by using a radiation sensi- 
tizer (IdUrd) and by stimulation of Auger electron cascades through 
absorption of low energy photons in iodine (Photon activation) is 
described. Clinical studies using IdUrd, '®?Ir as a brachytherapy 
source, and external radiation have produced promising results. 
Substituting samarium-145 for '®Ir in this protocol is expected to 
produce enhanced results. 15 refs. 


35984 (BNL-44658) Imaging receptors and their interac- 
tions: Implications for psychiatry. Brodie, J.D. (New York Univ., 
NY (USA). Dept. of Psychiatry); Wolkin, A.; Barouche, F.; 
Rotrosen, J.; Angrist, B.; Fowler, J.S.; Wolf, A.P.; Dewey, S.L.; 
Volkow, N.D.; MacGregor, R. Brookhaven National Lab., Upton, NY 
(USA). [1989]. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-8910412-1: 8. world 
congress of psychiatry, Athens (Greece), 12-20 Oct 1989). Order 
Number DE90012119. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

In the past ten years various receptor ligands for dopaminergic 
systems have been labeled and their regional distribution and time 
course imaged using positron emission tomography (PET). Labeled 
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compounds have been developed to probe the opiate, benzodi- 
azepine and serotonin receptors among others. The interest in 
evaluating dopamine receptors in the human brain has clearly been 
related to the known anti-psychotic effect of dopamine antagonists. 
In the present report, we shall summarize some of our recent find- 
ings on the dopamine (DA) system which bear on the psychiatric 
issues of the objective determination and monitoring of adequate 
neuroleptic dose; whether neuroleptic non-response is due to a 
failure of drug delivery; and preliminary data on the cholinergic sys- 
tem and its putative interaction with the DA system. 6 refs., 2 figs. 


35985 (CEA-CONF-9855) PET studies of brain energy 
metabolism in a model of subcortical dementia: Progressive 
Supranuclear Palsy. Blin, J. (CEA, 91 - Orsay (France). Service 
Hospitalier Frederic Joliot); Baron, J.C.; Cambon, H.; Dubois, B.; 
Pillon, B.; Agid, Y. CEA, 91 - Orsay (France). Service Hospitalier 
Frederic Joliot. 1988. 8p. (CONF-8811324—-1: Symposium on se- 
nile dementias, Rome (Italy), 2-4 Nov 1988). Order Number 
DE90706096. Available from NTIS (US Sales Only), PC A02/MF 
A01; OSTI; INIS. 

In 41 patients with clinically determined Progressive Supranu- 
clear Palsy, a model of degenerative subcortical dementia, 
alterations in regional brain energy metabolism with respect to 
control subjects have investigated using positron computed tomog- 
raphy and correlated to clinical and neuropsychological scores. A 
generalized significant reduction in brain metabolism was found, 
which predominated in the prefrontal cortex in accordance with, 
and statistically correlated to, the frontal neuropsychological score. 


35986 (DOE/BP/16479-3) Evaluation of a subunit vaccine 
to infectious hematopoietic necrosis virus: Annual report, July 
31, 1988-September 30, 1989. Leong, J.C. Oregon State Univ., 
Corvallis, OR (USA). Dept. of Microbiology. Oct 1989. 55p. 
Sponsored by U.S. DOE Energy Research. DOE Contract BI79- 
84BP16479. Order Number DE90011827. Available from NTIS, PC 
A04/MF A01 - OSTI; GPO Dep. 

A recombinant DNA vaccine to IHNV was prepared and tested in 
field trails at Clear Springs Trout Company's Box Canyon Hatchery 
in Buhl, Idaho this year in Phase Ill of the project. The vaccine un- 
der consideration in these field trials consisted of lysed bacteria 
that contained a plasmid which expressed an antigenic portion of 
the IHNV glycoprotein. In addition, laboratory trials with a bacterial 
expressed viral nucleoprotein indicated that this served as an im- 
mune adjuvant. Therefore, a decision was made to conduct these 
field trials on a vaccine containing both IHNV glycoprotein and 
IHNV nucleoprotein. Original plans to conduct the field trial at 
Dworshak National Fish Hatchery were canceled because of a 
management decision. An alternative site was found at the Box 
Canyon Hatchery site of Clear Springs Trout Company. The Box 
Canyon virus isolate was typed by reactivity with monoclonal anti- 
bodies by Dr. Sandra Ristow at Washington State University. There 
was insufficient time examine the vaccine efficacy with the Box 
Canyon virus isolate in labratory trials and we had to prepare for 
field trials without this supporting data. A new work plan was for- 
mulated, approvals were obtained, the demands for statistical 
analyses were satisfied in the new work plan, and 20,000 rainbow 
trout fry were vaccinated on July 19,1989. 2 refs., 2 figs., 1 tab. 


35987 Applications to radiobiology and _ radiotherapy. 
Fowler, J.F. (Mount Vernon Hospital, Middlesex (England)). pp. 89- 
95 of Recent advances in track physics. Benton, E.V.; Starace, 
A.F. (eds.). Pergamon Press, Oxford, England (1989). (CONF- 
8810329-—: International conference on recent advances in track 
physics, Lincoln, NE (USA), 18-20 Oct 1988). 

The applications of radiobiology to the estimation of risk concern 
lower doses than the applications to radiotherapy, where the range 
of dose-per-fraction is 1-10 Gy. The shapes of dose-response 
curves for various tissues of importance in radiotherapy are there- 
fore much better known than for mutations or carcinogenesis at 
hazard-level doses. In particular the change of total dose required 
to achieve a given effect in multifraction radiotherapy is now under- 
stood to vary more rapidly with size of dose-per-fraction for late 
than for early reacting tissues. This is due to a difference in the 
shapes of the dose-response curves. Knowledge of this difference 
has already led to better local control of tumors treated with small 
fractions twice a day, using low-LET photon radiation. Much less 





change in total dose-per-fraction is necessary for high-LET (neu- 
tron or heavy charged particle beams), so that certain types of 
tumor can be selected for high-LET radiotherapy. Comparisons be- 
tween the effectiveness of neutrons, negative pi-mesons, and 
beams of charged ions such as helium, carbon, neon or argon de- 
pend on the track structure. 


35988 (INIS-mf-12062) Hepatic hemanglomas as diag- 
nosed by ultrasonography and computed tomography. Sachse, 
M. Muenchen Univ. (Germany, F.R.). Medizinische Fakultaet. 21 
May 1987. 98p. (In German). Order Number DE90706097. Avail- 
able from NTIS (US Sales Only), PC AO5/MF A01; OSTI; INIS. 

A total of 62 cases where the clinical diagnosis of hepatic he- 
mangioma had been established during the period between 1981 
and 1983 on the basis of computed tomography and sonography 
were subjected to retrospective analysis with the aim of evaluating 
the diagnostic reliability of these two methods. In 29 patients a typ- 
ical distribution pattern of the contrast medium gave irrefutable 
evidence of the disease. Hemangiomas were predicted from the re- 
sults of computed tomography for a further 5 patients with less 
revealing distribution patterns, although in 4 among these the pre- 
liminary diagnosis of hemangioma was disproved by additional 
diagnostic procedures (scintigraphy, laparoscopy, surgery and 


biopsy). Out of 16 patients, in which the hemangiomas were diag- - 


nosed from the typical patterns created by the contrast medium on 
the CT scans, 11 showed sonographic findings to confirm the pres- 
ence of such tumours. This retrospective analysis showed that a 
correct and positive diagnosis could be established in no more 
than 7 patients on the basis of sonography alone, while 6 such di- 
agnoses were definitely proven to be false-positive. As regards 
diagnostic accuracy, sonography clearly compares unfavourably 
with computed tomography. It may offer some advantages inas- 
much as it requires no radiation exposure, is non-invasive and, last 
least, less costly. (ECB). 


35989 (INIS-mf-—12065) Contribution on the causes of in- 
creased degrees of density in the cervical vertebrae during 
routine skeletal scintiscanning. Winkler, U. Muenchen Univ. 
(Germany, F.R.). Medizinische Fakultaet. 16 Apr 1987. 51p. (in 
German). Order Number DE90706099. Available from NTIS (US 
Sales Only), PC A04/MF A01; OSTI; INIS. 

On the basis of the findings revealed by this study the scinti- 
graphic image and site of degenerative changes in the in region of 
the cervical vertebrae (routine examinations in a total of 61 patients) 
were rated as typical enough to permit benign skeletal diseases to 
be diagnosed and identified in the majority of cases, the additional 
use of X-ray procedures thus being rendered superfluous. (TRV). 


35990 (INIS-mf—12066) Quantitative mineral salt evaluation 
in the calcaneous bone using computed tomography, '>- 
photon absorption and chemical analysis to compare the value 
of the individual methods: Investigations into the role of yel- 
low marrow in the radiological detemination of mineral salts. 
Hitzler, H.J. Muenchen Univ. (Germany, F.R.). Medizinische Fakul- 
taet. 7 Jun 1983. 126p. (in German). Order Number DE90706098. 
Available from NTIS (US Sales Only), PC AO7/MF A01; OSTI; INIS. 

It was the aim of the study described here to verify the accuracy 
of two different methods for the quantitative evaluation of mineral 
salts, which were the '25|-photon absorption technique on the one 
hand and wholebody CT on the other hand. For this purpose, post- 
mortem examinations of 31 calcaneous bones were carried out to 
evaluate their individual mineral salt contents in vitro using either of 
the above-mentioned methods. The results obtained were subse- 
quently contrasted with calcium concentrations determined by 
chemical analysis. A comparison of the individual mineral salt eval- 
uations with the results from calcium analyses pointed to a highly 
significant correlation (p = 0.001) for both methods under investiga- 
tion. The same held for held for the correlation of findings from CT 
and the 1?5|-hydroxylapatite technique, where the level of signifi- 
cance was also p = 0.001. The above statement must, however, 
be modified in as much as the mineral salt values measured by CT 
were consistently lower than those obtained on the basis of '25|- 
photon absorption. These deviations are chiefly attributable to the 
fact that the values provided by CT are more susceptible to 
influences from the fat contained in the bones. In '*|-photon ab- 
sorption a special formula may be derived to allow for the bias 
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occurring here, provided that the composition of the bone is 
known. To summarise, the relative advantages and drawbacks of 
CT and '*5|-photon absorption are carefully balanced. Mineral salt 
evaluations by CT permit incipient losses to be ascertained even in 
the trunk. The '2|-photon absorption technique would appear to be 
the obvious method for any kind of follow-up examination in the 
peripheral skeleton, as it is easily reproducible and radiation expo- 
sure can be kept to minimum. (TRV). 


35991 (LBL-28687) Focal heavy charged particle beams as 
neural probes of central nervous system physiology and 
pathology. Lo, Eng H.; Frankel, K.A.; Phillips, M.H.; Levy, R.P.; 
Fabrikant, J.l.; Lyman, J.T. Lawrence Berkeley Lab., CA (USA). 
Oct 1989. 4p. Sponsored by U.S. DOE Energy Research; U.S. 
Department of Health and Human Services. DOE Contract AC03- 
76SF00098. Grant RR05918. (CONF-8910410—1: Annual meeting 
of Society for Neuroscience, Phoenix, AZ (USA), 28 Oct - 2 nov 
1989). Order Number DE90011591. Available from NTIS, PC 
AO02/MF A01 - OSTI; GPO Dep. 

Short communication. CHARGED PARTICLES/therapeutic uses; 
CENTRAL NERVOUS SYSTEMradiotherapy; NEOPLASMS/ 
removal; BEVALAC/therapeutic uses; RADIOTHERAPY; PHYSIOL- 
OGY; PATHOLOGY; PROBES; HELIUM; NEON; CARBON; 
ARGON; BRAGG CURVE; RADIATION DOSES; BRAIN; DAM- 
AGE; NEOPLASMS; REMOVAL; BEVALAC 


35992 (LBL—28764) Linear analysis of rotationally invari- 
ant, radially variant tomographic imaging systems. Baker, J.R. 
(Lawrence Berkeley Lab., CA (USA)); Budinger, T.F.; Huesman, 
R.H. Lawrence Berkeley Lab., CA (USA). Jan 1990. 9p. Sponsored 
by U.S. DOE Energy Research; U.S. Department of Health and Hu- 
man Services. DOE Contract AC03-76SF00098. (CONF-900238-3: 
SPIE technical conference and exhibition on medical imaging, New- 
port Beach, CA (USA), 4-9 Feb 1990). Order Number DE90011607. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

We describe a method to analyze the linear imaging characteris- 
tics of rotationally invariant, radially variant tomographic imaging 
systems using singular value decomposition (SVD). When the pro- 
jection measurements from such a sysem are assumed to be 
samples from independent and identically distributed multi-normal 
random variables, the best estimate of the emission intensity is 
given by the unweighted lease squares estimator. The noise ampli- 
fication of this estimator is inversely proportional to the singular 
values of the normal matrix used to model projection and backpro- 
jection. After choosing an acceptable noise amplification, the new 
method can determine the number of parameters and hence the 
number of pixels that should be estimated from data acquired from 
an existing system with a fixed number of angles and projection 
bins. Conversely, for the design of a new system, the number of 
angles and projection bins necessary for a given number of pixels 
and noise amplification can be determined. In general, computing 
the SVD of the projection normal matrix for this class of rotationally 
invariant, radially variant systems has a block circulant form. A fast 
parallel algorithm to compute the SVD of this block circulant matrix 
makes the singular value analysis practical by asymptotically 
reducing the computation complexity of the method by a multiplica- 
tive factor equal to the number of angles squared. 11 refs. 


35993 (NAC-AR-88-01, pp. 210-212) Nuclear analysis: Ap- 
plications in medicine. National Accelerator Centre, Faure (South 
Africa). 1988. In Annual report June 1988. Order Number 
DES90630179. Available from NTIS (US Sales Only), PC A13/MF 
A01; OSTI; INIS. 

In a search for correlations between the elemental composition of 
trace elements in human stones and the stone types with relation 
to their growth pattern, a combined PIXE and x-ray diffraction spec- 
trometry approach: was implemented. The combination of scanning 
PIXE and XRD has proved to be an advance in the methodology 
of stone analysis and may point to the growth pattern in the body. 
The exact role of trace elements in the formation and growth of uri- 
nary stones is not fully understood. Efforts are thus continuing firstly 
to solve the anaiytical problems concerned and secondly to design 
suitable experiments that would provide information about the oc- 
currence and distribution of trace elements in urine. 1 fig., 1 ref. 


ERA Vol. 15, No. 15 325 





55 BIOMEDICAL SCIENCES, BASIC STUDIES 
5506 Medicine 


35994  (NAC-AR-88-01, pp. 247-249) Biophysical sciences. 
National Accelerator Centre, Faure (South Africa). 1988. In Annua/ 
report June 1988. Order Number DE90630179. Available from 
NTIS (US Sales Only), PC A13/MF A01; OSTI; INIS. 

One of the objectives of the National Accelerator Centre is to 
provide facilities for radiotherapy of cancer patients. It is therefore 
logical that some scientific effort be directed towards understanding 
the underlying molecular mechanisms involved in carcinogenesis 
and the genetic effects induced by radiation in cells in culture. 5 
refs., 1 tab. 


35995 (NAC-AR-89-01, pp. 113-115) Nuclear analysis: Ap- 
plications in medicine. National Accelerator Centre, Faure (South 
Africa). 1989. In Annual report June 1989. Available from the Na- 
tional Accelerator Centre, PO Box 72, Faure, 7131, South Africa. 

Radioactive microspheres are used to study conditions affecting 
the blood flow in the heart during myocardial infarction. Urinary 
concretion formation is studied through the measurement of metal 
concentration profiles. 1 fig., 8 refs. 


35996 (PB—90-172578/XAB) Computationally efficient algo- 
rithms for convection-permeation-diffusion models _ for 
blood-tissue exchange. Bassingthwaighte, J.B.; Chan, 1I.S.J.; 
Wang, C.Y. Washington Univ., Seattle, WA (USA). Center for Bio- 
engineering. 21 Nov 1989. 65p. (UW/BIOENG—89/1). Available 
from NTIS, PC AO4/MF A01. 

For system on diskette, see PB—90-501396. 

Analysis of data on tissue depositions obtained by positron tomo- 
graphic or NMR imaging, or of multiple tracer outflow dilution 
curves, requires fitting data with models composed of aggregates 
of capillary-tissue units. These account for heterogeneities of flows 
and multisolute exchanges between longitudinally distributed re- 
gions across capillary and cell barriers within an organ. Likewise, 
multiorgan pharmacokinetic modeling is now incorporating axially 
distributed exchange regions and flow heterogeneities. The study's 
approach centers on the use of a sliding fluid element algorithm for 
capillary convection, with the time step set equal to the length step 
divided by the fluid velocity. Exchanges between regions within 
each time step are calculated analytically. The method enforces 
mass conservation, unless there is regional consumption. Solutions 
for a 2-barrier, 3-region model, accurate to within 0.5%, are 100 to 
1000 times faster than the corresponding purely analytic solution, 
and over 10,000 times for a 4-region model. Immediate applications 
include studies of kinetics of transcapillary exchange and studies of 
the mechanisms of substrate transport into cells of organs in vivo. 


35997 Lawrence and his laboratory: A history of the 
Lawrence Berkeley Laboratory. Hellbron, J.L.; Seidel, R.W. 
500p. Princeton University Press, Lawrenceville, NJ (USA) (1989). 

The birthplace of nuclear chemistry and nuclear medicine is the 
subject of this study of the Radiation Laboratory in Berkeley, 
California, where Ernest Lawrence used local and national techno- 
logical, economic, and manpower resources to build the cyclotron. 


35998 Membrane curvature, lipid segregation, and struc- 
tural transitions for phospholipids under dual-solvent stress. 
Rand, R.P. (Brock Univ., St. Catharines, Ontario (Canada)); Fuller, 
N.L.; Gruner, S.M.; Parsegian, V.A. Biochemistry (USA), 29(1): 
76-87 (9 Jan 1990). 

Amphiphiles respond both to polar and to nonpolar solvents. In 
this paper X-ray diffraction and osmotic stress have been used to 
examine the phase behavior, the structural dimensions, and the 
work of deforming the monolayer-lined aqueous cavities formed by 
mixtures of dioleoyiphosphatidylethanolamine (DOPE) and 
dioleoyiphosphatidyicholine (DOPC) as a function of the concentra- 
tion of two solvents, water and tetradecane (td). In the absence of 
td, most PE/PC mixtures show only lamellar phases in excess wa- 
ter; all of these become single reverse hexagonal (H,,) phases with 
addition of excess td. The spontaneous radius of curvature Ro of 
lipid monolayers, as expressed in these H,, phases, is allowed by 
the relief of hydrocarbon chain stress by td; Ro increases with the 
ratio DOPC/DOPE. Single H, phases stressed by limited water or 
td show several responses. (a) the molecular area is compressed 
at the polar end of the molecule and expanded at the hydrocarbon 
ends. (b) For circularly symmetrical water cylinders, the degrees of 
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hydrocarbon chain splaying and polar group compression are dif- 
ferent for molecules aligned in different directions around the water 
cylinder. (c) A pivotal position exists along the length of the phos- 
pholipid molecule where little area change occurs as the monolayer 
is bent to increasing curvatures. (d) By defining Ro at the pivotal 
position, the authors find that measured energies are well fit by a 
quadratic bending energy. (e) For lipid mixtures, enforced deviation 
of the H, monolayer from Ro is sufficiently powerful to cause 
demixing of the phospholipids in a way suggesting that the DOPE/ 
DOPC ratio seif-adjusts so that its Ro matches the amount of td or 
water available, i.e., that curvature energy is minimized. 


35999 Characterization of fragmented heavy-ion beams 
using a three-stage telescope detector: Measurements of 670- 
MeV/amu 7°Ne beams. Liacer, J. (Engineering Division, Lawrence 
Berkeley Laboratory, Berkeley, California 94720 (USA)); Schmidt, 
J.B.; Tobias, C.A. Medical Physics (USA), 17(2): 151-157 (Mar 
1990). DOE Contract ACO03-76SF00098. 

Measurements of a 670-MeV/amu ®°Ne beam at the Lawrence 
Berkeley Laboratory Bevalac heavy-ion accelerator with various 
thicknesses of water absorber were obtained with the BERKLET. 
The BERKLET, a simple three-stage solid-state telescope detector, 
has been described previously. This instrument measures the lin- 
ear energy transfer (LET) and residual energy of particles, allows 
the identification of the particle’s charge, and provides a means of 
obtaining LET and energy statistics for the beam, separated by 
particle charge. The track and dose averaged LET dependence on 
the amount of water absorber was determined for each species of 
fragment in the beam. Large numbers of low-LET particles in the 
fragmented beam were detected. The results of the analysis are 
presented followed by a discussion of the effects of multiple scat- 
tering and secondary fragmentation on the measurements. A brief 
discussion of the implications of the BERKLET measurements for 
radiobiology is also presented. 


36000 Characterization of fragmented heavy-ion beams us- 
ing a three-stage telescope detector: Detector configuration 
and instrumentation. Liacer, J. (Engineering Division, Lawrence 
Berkeley Laboratory, Berkeley, California 94720 (USA)); Schmidt, 
J.B.; Tobias, C.A. Medical Physics (USA), 17(2): 158-162 (Mar 
1990). DOE Contract AC03-76SF00098. 

Accelerated heavy-ion beams used in biological and medical re- 
search are often utilized in conjunction with absorbers which lead 
to the fragmentation of the beam. The BERKLET, initially a two- 
stage solid-state telescope detector, was designed to make rapid, 
on-line energy and linear energy transfer (LET) measurements of 
individual particles in a heavy-ion beam, thus allowing characteriza- 
tion of fragmented beams. From data collected with the BERKLET, 
one is able to determine a number of important parameters. These 
include: residual energy and LET histograms for the full beam and 
for the individual Z components, relative number of particles with a 
given Z, and dose and track average LET’s for the full beam and 
for the individual Zs. Improvements to the BERKLET design and 
changes in data analysis are discussed and contrasted with the re- 
sults of an earlier BERKLET configuration. The most notable 
improvements are the addition of a thin scintillation detector for im- 
proved LET measurement, a tenfold improvement in the dynamic 
range of the event discriminator, reported here as 1:2000, and dual 
high-and low-gain amplification of the LET signals, permitting the 
identification of particles with Z's ranging from 12 down to 1. 


36001 Iron environment in ferritin with large amounts of 
phosphate, from Azotobacter vinelandii and horse spleen, ana- 
lyzed using Extended X-ray Absorption fine Structure (EXAFS). 
Rohrer, J.S. (North Carolina State Univ., Raleigh (USA)); Islam, 
Q.T.; Sayes, D.E.; Theil, E.C.; Watt, G.D. Biochemistry (USA), 
29(1): 259-264 (9 Jan 1990). DOE Contract AC02-76CH00016. 
The iron core of proteins in the ferritin family displays structural 
variations that includes phosphate content was well as the number 
and the degree of ordering of the iron atoms. Earlier studies had 
shown that ferritin iron cores naturally high in phosphate, e.g., Azo- 
tobacter vinelandii (AV) ferritin had decreased long-range order. 
Here, the influence of phosphate on the local structure around iron 
in ferritin cores is reported, comparing the EXAFS of AV ferritin, re- 
constituted ferritin and native horse spleen ferritin. In contrast, 
when the phosphate content was high in AV ferritin and horse 





spleen ferritin reconstituted with phosphate, the average iron atom 
had five to six phosphorus neighbors at 3.17 A. Moreover, the num- 
ber of detectable iron neighbors was lower when phosphate was 
high or present during reconstitution and the interatomic distance 
was longer indicating that some phosphate bridges neighboring iron 
atoms. However, the decrease in the number of detectable iron-iron 
neighbors compared to HSF and the higher number of Fe-P inter- 
actions relative to Fe-Fe interactions suggest that some phosphate 
ligands were chain termini, or blocked crystal growth, and/or intro- 
duced defects which contributed both to the long-range disorder 
and to altered redox properties previously observed in AV ferritin. 


36002 Structural modeling of the distamycin A- 
d(CGCGAATTCGCG), complex using 2D NMR and molecular 
mechanics. Pelton, J.G. (Univ. of California, Berkeley (USA)); 
Wemmer, D.E. Biochemistry (USA), 27(21): 8088-8096 (18 Oct 
1988). 

The structure of the distamycin A-d(CGCGAATTCGCG). com- 
plex has been determined through a combination of SKEWSY and 
NOESY 2D NMR experiments and molecular mechanics calcula- 
tions. NMR data provided upper bounds on many proton-proton 
pairs. The advantage of the SKEWSY/NOESY method is that small 
groups of strongly coupled spins can be treated accurately as iso- 
lated systems. The AMBER molecular mechanics package, 
modified to include the NMR constraints, was used in energy 
refinements. Distamycin A fits snugly into the 5’-AATT-3’ minor- 
groove binding site. Structural analysis revealed van der Waals 
contacts between A5, A6, and A18 C2H and drug H3 protons, po- 
tential three-center hydrogen bonding between drug amide protons 
and adenine N3 and thymine O2 atoms analogous to the spine of 
hydration in the crystal structure of the free DNA, and stacking of 
the sugar O1’ atoms of A6-C21, T7-T20, and T8-T19, over drug 
pyrrole rings 1, 2, and 3, respectively. In addition to hydrophobic 
effects, hydrogen bonding, and electrostatic interactions proposed 
by others, it is suggested that stacking interactions between DNA 
sugar ©’ atoms and the three drug pyrrole rings contribute to the 
stability of the complex. 


5507 Microbiology 


Refer also to citation(s) 33875, 33880, 33889, 33891, 34190, 
35829, 35861, 35933, 35954 


36003 (INIS-mf-12068) Cross linkage studies with the 
membranes of the vesicular stomatitis virus using radioactive 
4-acido and 5-acido palmitic acid. Verfondern, M. Koeln Univ. 
(Germany, F.R.). Mathematisch-Naturwissenschaftliche Fakultaet. 5 
Nov 1983. 194p. (in German). Order Number DE90706101. Avail- 
able from NTIS (US Sales Only), PC AO9/MF A01; OSTI; INIS. 

In the study described here the spatial arrangement of lipids and 
proteins in the VS virus was investigated on the basis of the cova- 
lent cross linkage technique. The formation of such cross linkages 
is brought about by the action of photosensitive acidosubstituted 
lipids, which permit acido functions to be introduced into a mem- 
brane in a previously defined position. Subsequently, photolysis 
helps to trigger the generation of radioactive nitrenes that react 
with the proteins and lipids in their immediate vicinity in a direct 
and non-selective way. The finding revealed by this study have 
raised questions as to the possibility of lipid-protein and lipid-lipid 
interactions, which is also discussed. (orig/MG). 


36004 (LBL—28930) Repair of psoralen crosslinks in Es- 
cherichia coli: In vitro studies with the RecA protein and (A)BC 
excinuclease. Cheng, S. Lawrence Berkeley Lab., CA (USA). May 
1990. 166p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00098. Order Number DE90011337. Available 
from NTIS, PC AO8/MF A01; OSTI; INIS; GPO Dep. 

RecA,a key protein for recombination in Escherichia coli (E. Coli), 
was utilized to insert short psoralen-monoadducted oligonucleotides 
into a duplex plasmid molecule through a variation of the homolo- 
gous pairing reaction. Covalent psoralen crosslinks could then be 
formed between the oligonucleotide and its complement within the 
plasmid. The efficiency of the overall process was found to depend 
upon the nucleoside triphosphate cofactor, the extent of homology, 
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oligonucleotide length, and psoralen location. Deproteinized com- 
plexes were also observed to retain a certain degree of unwinding 
of the plasmid due to the crosslinked oligonucleotides. These three- 
stranded complexes were used as model substrates for the study 
of the action mechanism of excinuclease, the enzyme responsible 
for nucleotide excision repair in E. coli. 290 refs., 24 figs. 


5509 Pathology 
Refer also to citation(s) 35984 


36005 (DOE/BP/11987-3) Epidemiology and control of in- 
fectious diseases of salmonids in the Columbia River Basin: 
Annual report FY 1987. Fryer, J.L. Oregon State Univ., Corvallis, 
OR (USA). Dept. of Microbiology. Jan 1989. 122p. Sponsored by 
U.S. DOE Environment Health & Safety. DOE Contract BI79- 
83BP11987. Order Number DE90011835. Available from NTIS, PC 
A07/MF A01 - OSTI; GPO Dep. 

The Department of Microbiology at Oregon State University with 
funding from the Bonneville Power Administration has beencon- 
ducting a study concerning the epidemiology and control of three 
fish pathogens which cause major diseases problems in salmonids 
of the Columbia River basin. The pathogens studied include Cer- 
atomyxa shasta, (C. shasta), the myxosporean parasite which 
causes ceratomyxosis; Renibacterium salmoninarum, the bacterium 
which is the etiological agent of bacterial kidney disease; and the 
rhabdovirus which causes infectious hematopoietic necrosis (IHN). 
The effects of the parasiste on fish migrating through the Columbia 
River and on their introduction into salt water have been examined. 
The project has concentrated on a stuey concerning the biology of 
C. shasts and the identificaton of potential chemotherpeutants for 
control of bacterial kidney disease. 62 refs., 37 figs., 9 tabs. 


36006 (LA-UR-90-1710) The IWG [interagency Working 
Group] model for the heterosexual spread of HIV and the de- 
mographic impact of the AIDS epidemic. Stanley, E.A. (Los 
Alamos National Lab., NM (USA)); Seitz, S.T.; Way, P.O.; John- 
son, P.D.; Curry, T.F. Los Alamos National Lab., NM (USA). 
[1990]. 39p. Sponsored by U.S. Department of Defense; U.S. De- 
partment of State. DOE Contract W-7405-ENG-36. Order Number 
DE90011968. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

This paper presents the State Department's Interagency Working 
Group (IWG) model for the spread of HIV. The model is fully opera- 
tional for Pattern 2 (heterosexual & blood transmission) and Pattern 
3 (heterosexual, homosexual, and IV drug transmission) countries. 
This mode! was developed for various uses, including technical re- 
search, policy analysis, and support for decision making. Research 
uses include studying patterns of HIV spread, assessing the rela- 
tive effect of different processes on the spread of HIV, examining 
the demographic impact of HIV infections, and comparing the po- 
tential impact of behavioral versus medical intervention strategies. 
The model! will be used in workshops where policy makers and 
health officials can do hands-on scenario analyses, gain qualitative 
insights into the possible long-term-epidemiological and demo- 
graphic impact of HIV, gauge the uncertainties in predictions for 
the future, and study the impact of HIV, gauge the uncertainties in 
predictions for the future, and study the impact that intervention 
strategies are likely to have. The computational model uses a de- 
terministic system of differential equations and runs on a 286- or a 
386-based IBM-compatible machine under Microsoft Windows. The 
program requires an input ASCII (text) file to run; all parameters 
used by the model are input through this file and, therefore, are 
user-accessible. The software is user-friendly, mouse-driven, and 
allows for interactive manipulation of input data and visualization 
and processing of model outputs. 15 refs., 13 figs., 1 tab. 


5510 Physiological Systems 
Refer also to citation(s) 34474, 36136, 36137 


36007 Purification and characterization of acetyl-CoA car- 
boxylase from the Diatom Cyclotella cryptica. Roessler, P.G. 
(Solar Energy Research Institute, Golden, CO (USA)). Plant Physi- 
ology (USA), 92(1): 73-78 (Jan 1990). 
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Acetyl-CoA carboxylase from the diatom Cyclotella cryptica has 
been purified to near homogeneity by the use of ammonium sulfate 
fractionation, gel filtration chromatography, and affinity chromatog- 
raphy with monomeric avidin-agarose. The specific activity of the 
final preparation was as high as 14.6 micromoles malonyl-CoA 
formed per milligram protein per minute, indicating a 600-fold purifi- 
cation. Native acetyl-CoA carboxylase has a molecular weight of 
approximately 740 kilodaltons and appears to be composed of four 
identical biotin-containing subunits. The enzyme has maximal activ- 
ity at pH 8.2, but enzyme stability is greater at pH 6.5 Km values 
for MgATP, acetyl-CoA, and HCO; were determined to be 65, 233, 
and 750 micromolar, respectively. The purified enzyme is strongly 
inhibited by palmitoyl-CoA, and is inhibited to a lesser extent by 
malonyl-CoA, ADP, and phosphate. Pyruvate stimulates enzymatic 
activity to a slight extent. Acetyl-CoA carboxylase from Cyclotella 
cryptica is not inhibited by cyclohexanedione or aryloxphenoxypro- 
pionic acid herbicides as strongly as monocot acetyl-CoA 
carboxylases; 50% and 0% inhibition was observed in the pres- 
ence of 23 micromolar clethodim and 100 micromolar haloxyfop, 


respectively. 


36008 Fasting and diet content affect stress-induced 
changes in plasma glucose and cortisol in Juvenile chinook 
salmon. Barton, B.A. (Oregon State Univ., Corvallis (USA)); 
Schreck, C.B.; Fowler, L.G. Progressive Fish and Culturist (USA), 
50(1): 16-22 (Jan 1988). 

Juvenile chinook salmon (Oncorhynchus tshawytscha) reared on 
low-, medium-, or high-lipid diets for 18 weeks were either kept on 
their respective diets or fasted for 20 d; then they were subjected 
to a 30-s handling stress or to handling plus continuous confine- 
ment. In fish that were handied but not confined, poststress 
hyperglycemia was greatest in fed fish that received the high-lipid 
diet and was generally lower in fasted than in fed fish. Plasma 
cortisol elevations in response to handling or handling plus confine- 
ment stress were not appreciably affected by diet type or fasting. 
The result indicated that prior feeding regimes and the types of diet 
fed should be considered when one is interpreting the magnitude 
of hyperglycemic stress responses in juvenile chinook salmon. 


36009 Flower development in normal tomato and a 
gibberellin-deficient (ga-2) mutant. Vester, J.E. (Michigan State 
Univ., East Lansing (USA)); Zeevaart, J.A.D. American Journal of 
Botany (USA), 75(1): 45-55 (Jan 1988). 

Flower buds of a tomato (Lycopersicon esculentum Mill.) 
gibberellin-deficient mutant (ga-2/ga-2) were initiated, but did not 
develop to maturity and eventually aborted. If GA; was applied to a 
developing inflorescence or stem tip, completion of flower bud de- 
velopment and fruit set occurred. In development of the ga-2 
flowers, the corolla and stamens did not elongate and the style 
was misshapen or extended past the tip of the anthers. Light 
microscope observation indicated that meiosis of both microsporo- 
cytes and megasporocytes did not occur. Cells of the sporogenous 
layer were initiated, but growth was arrested and they eventually 
degenerated. The ovary was normal in appearance. However, the 
megasporocytes degenerated, giving rise to a cavity in the ovule. 
Thus, although GA is not required for flower initiation in tomato, it 
is essential for meiosis of the microsporocytes and megasporo- 
cytes and elongation of the corolla and stamens. 


36010 Fine structure of epithelial canal cells in petioles of 
Xanthium pensyivanicum. Maksymowych, R. (Villanova Univ., PA 
(USA)); Ledbetter, M.C. American Journal of Botany (USA), 74(1): 
65-73 (Jan 1987). 

Secretory canals were examined in petioles of Xanthium pensyl- 
vanicum (Cocklebur) grown under long day iliumination to maintain 
vegetative growth. The fine structure of the canal and its epithelium 
was studied by electron microscopy of thin section cut transverse 
to the principal axis of petioles from leaves in an early stage of de- 
velopment. The canal proper is delimited by walls of epithelial cells 
which protrude into a scallop shaped cavity. In comparison to the 
surrounding parenchyma, the epithelial cells are smaller, cytoplas- 
mically more dense, and less vacuolate. The epithelium contains 
pleomorphic starch-free plastids with planar thylakoids frequently 
stacked into grana; thus, the plastids are presumed photosyntheti- 
cally active. Mitochondria are abundant and often dense. The 
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cytoplasm is rich in free polysomes, and smooth endoplasmic retic- 
ulum predominates over the rough form. Spheroidal granules 
averaging about 530 nm in diameter are numerous in the epithe- 
lium and appear at lower concentration in neighboring cells. Many 
features of fine structure of the epithelial cells suggest that a high 
metabolic activity in present in this tissue during this early stage of 
development. A possible function of the canals is defense against 
insect predation and animal grazing. 


36011 Comparative cactus architecture and par interception. 
Geller, G.N. (Univ. of California, Los Angeles (USA)); Nobel, P.S. 
American Journal of Botany (USA), 74(7): 998-1005 (Jul 1987). 

Because CO? uptake by cacti can be limited by low levels of 
photosynthetically active radiation (PAR) and because pliant form 
affects PAR interception, various cactus forms were studied using 
a computer model, field measurements, and laboratory phototropic 
studies. Model predictions indicated that CO. uptake by individual 
stems at an equinox was greatest when the stem were vertical, but 
at the summer and the winter solstice CO. uptake was greatest for 
stems titled 30° away from the equator. Stem tilting depended on 
form and taxonomic group. Not only can the shape of cacti be af- 
fected by PAR, but also shape influences PAR interception and 
hence CO. uptake. 


36012 Initial twig injury to high elevation Picea rubens in 
eastern North America caused by inadequate periderm forma- 
tion. Evans, L.S. (Manhattan College, Bronx, NY (USA)); 
Biesemeyer, P.T. American Journal of Botany (USA), 75(9): 1378- 
1386 (Sep 1988). DOE Contract AC02-76CH00016. 

Apical dieback is the predominant injury symptomatology associ- 
ated with growth declines of high elevation Picea rubens Sarg. 
trees in North America. Histological observation of uninjured tis- 
sues and of initial injury to tissues were made to understand the 
mechanism of injury to this species. Observations were made of 
hundreds of grab samples of apparently uninjured tissues and of 
uninjured twigs from trees growing on mountains of the Adirondack 
Mt., NY; Mount Mansfield, VT; Mt. Mitchell, NC; and Clingman’s 
Dome, TN, from March 1985 to April 1986. The timing of develop- 
mental events varied markedly among buds of individual trees and 
among trees. Tissue necrosis occurred in twigs during their first 
overwintering period. Injured twigs with necrotic tissues had only 
one or two continuous or discontinuous phellem layers. In samples 
that exhibited initial injury, necrotic tissues consisted mostly of 
cortical cells and phloem subjacent to this meager periderm. Fre- 
quently, necrotic tissues developed initially near the bases of 
needies and at branch nodes (transition zone tissues with older 
twigs). In contrast, twigs of healthy appearance had two or more 
continuous phellem layers external to the phellogen. 


36013 Delayed recycling of plasma FFA in mice: Revised 
model of turnover and oxidation. Baker, N. (Univ. of California, 
Los Angeles (USA)); Gan-Elepano, M.; Guthrie, B.A.; Mead, J.F. 
American Journal of Physiology (USA), 253(5): R746-R755 (Nov 
1987). 

The authors have reexamined the concept of the irreversible dis- 
posal rate (IDR) or fractional catabolic rate (FCR) in relation to the 
oxidation of a major metabolic fuel, plasma free fatty acids (FFA), 
in mice. The authors measured the disappearance of intravenously 
injected [1-'*C]palmitate complexed to mouse serum albumin from 
the circulation of normal mice fed ad libitum and fasted ~4 h 
before tracer injection. They also measured the appearance of ex- 
pired '*CO, in the breath. Using multicompartmental analyses 
(SAAM) they found that, in contrast to earlier studies in this and 
other mammals were the estimated IDR has always been two to 
three times greater than the oxidative rate, the IDR (FCR) corre- 
sponded closely to the fractional rate of plasma FFA oxidation to 
COz. This rate could be estimated accurately in a study of 10- to 
15-min duration. In an extended study (5-h duration) they obtained 
kinetic evidence of a major transport pathway that involves delayed 
recycling of FFA through at least several unidentified relatively 
slowly turning compartments. 


5520 Public Health 
Refer also to citation(s) 35815 
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Refer also to citation(s) 35746, 36631 


36014 (IAEA-NAHRES-2, pp. 10.1-10.8) Studies using dou- 
bly labelled water of adaptation in human energy needs in 
Malaysia. Mohd Ismail Noor (National Univ. of Malaysia, Bangi, 
Selangor (Malaysia). Dept. of Food Science and Nutrition). Interna- 
tional Atomic Energy Agency, Vienna (Austria). Div. of Life 
Sciences. 1989. (CONF-8906319-: 1. research co-ordination meet- 
ing on applications of stable isotope tracers in human nutrition 
research, Vienna (Austria), 6-9 Jun 1989). In Co-ordinated research 
programme on applications of stable isotope tracers in human nu- 
trition research: Report on the first research co-ordination meeting 
Vienna, Austria, 6-9 June 1989. Order Number DE90627131. 
Available from NTIS (US Sales Only), PC A08/MF A01; OSTI; INIS. 

Doubly labelled water has been used to study the energy intake. 
This paper attempts to highlight some of the initial work carried 
out, its limitations and future scope. 6 refs, 5 tabs. 


36015 (IAEA-NAHRES-2, pp. 11.1-11.7) Progress report on 
the project: Studies with doubly labelled water of adaptation 


in human energy needs in Mexico. Valencia, M.E. (Centro de In- ~ 


vestigacion en Alimentacion y Desarollo A.C. (CIAD), Hermosillo, 
Sonora (Mexico)). International Atomic Energy Agency, Vienna 
(Austria). Div. of Life Sciences. 1989. (CONF-8906319-: 1. re- 
search co-ordination meeting on applications of stable isotope 
tracers in human nutrition research, Vienna (Austria), 6-9 Jun 
1989). In Co-ordinated research programme on applications of sta- 
ble isotope tracers in human nutrition research: Report on the first 
research co-ordination meeting Vienna, Austria, 6-9 June 1989. 
Order Number DE90627131. Available from NTIS (US Sales Only), 
PC AO8/MF A01; OSTI; INIS. 

A study was conducted to determine the prevalence and nutri- 
tional impact of Giardia lamblia on vitamin A status and growth. 
125 children aged 3-6 years were studied. This paper reports 
about the experiments and the results. The results show an epide- 
milogical level that Giardia could be a factor contributing to 
impaired physical growth and that heavy loads of the parasites 
might have a negative effect on vitamin A levels. 8 refs. 


36016 (IAEA-NAHRES—2, pp. 12.1-12.26) Protein 
metabolism in Papua New Guinea: A study using stable iso- 
topes. Brown, T. (Papua New Guinea Inst. of Medical Research, 
Madang (Papua New Guinea)). International Atomic Energy 
Agency, Vienna (Austria). Div. of Life Sciences. 1989. Contract 
E4.30.03. (CONF-8906319-: 1. research co-ordination meeting on 
applications of stable isotope tracers in human nutrition research, 
Vienna (Austria), 6-9 Jun 1989). In Co-ordinated research pro- 
gramme on applications of stable isotope tracers in human nutrition 
research: Report on the first research co-ordination meeting Vi- 
enna, Austria, 6-9 June 1989. Order Number DE90627131. 
Available from NTIS (US Sales Only), PC A08/MF A01; OSTI; INIS. 
This paper presents results of measurements of the protein 
metabolism at different levels of protein intake. (1) A minimum- 
protein-diet providing a N intake of about 20 mg/kg body weight; 
(2) A high-protein-diet providing a N intake approximately twice that 
recommended by the FAO/WHO/UNU. 32 refs, 2 figs. 


36017 (IAEA-NAHRES-2, pp. 13.1-13.8) Application of 15-N 
amino acid absorption in chronic enteropathy and hepatic dis- 
eases in infants: Progress report. Palibroda, N. (institute of 
Isotopic and Molecular Technology, Cluj-Napoca (Romania)). Inter- 
national Atomic Energy Agency, Vienna (Austria). Div. of Life 
Sciences. 1989. Contract 5193/RB. (CONF-8906319-: 1. research 
co-ordination meeting on applications of stable isotope tracers in 
human nutrition research, Vienna (Austria), 6-9 Jun 1989). In Co- 
ordinated research programme on applications of stable isotope 
tracers in human nutrition research: Report on the first research 
co-ordination meeting Vienna, Austria, 6-9 June 1989. Order Num- 
ber DE90627131. Available from NTIS (US Sales Only), PC 
A08/MF A01; OSTI; INIS. 

This paper reports results from measurements of the protein 
metabolism in infants and children suffering from chronic enteropa- 
thy and hepatic diseases. 2 refs, 5 tabs. 
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36018  (IAEA-NAHRES-2, pp. 14.1-14.3) Support for studies 
with doubly labelled water of adaptation in human energy 
needs in India, Malaysia and Mexico: Progress report. interna- 
tional Atomic Energy Agency, Vienna (Austria). Div. of Life 
Sciences; Rowett Research Inst., Aberdeen (UK). 1989. Contract 
E4.30.03. (CONF-8906319-: 1. research co-ordination meeting on 
applications of stable isotope tracers in human nutrition research, 
Vienna (Austria), 6-9 Jun 1989). In Co-ordinated research pro- 
gramme on applications of stable isotope tracers in human nutrition 
research: Report on the first research co-ordination meeting Vi- 
enna, Austria, 6-9 June 1989. Order Number DE90627131. 
Available from NTIS (US Sales Only), PC AO8&/MF A01; OSTI; INIS. 

This paper describes the aims and objectives in the research 
programme and the work completed and in progress during the 
contract period Dec 1988 - Dec 1989. ; 


36019 (IAEA-NAHRES-2, pp. 15.1-15.7) Progress report on 
the project: Synthesis and use of ‘C-labelled lactose for 
metabolic studies in subjects with gastrointestinal disorders. 
Moyna, P. (Laboratorio de Farmacognosia, Montevideo (Uruguay). 
Facultad de Quimica); Torres, M. International Atomic Energy 
Agency, Vienna (Austria). Div. of Life Sciences. 1989. (CONF- 
8906319-: 1. research co-ordination meeting on applications of 
stable isotope tracers in human nutrition research, Vienna (Aus- 
tria), 6-9 Jun 1989). In Co-ordinated research programme on 
applications of stable isotope tracers in human nutrition research: 
Report on the first research co-ordination meeting Vienna, Austria, 
6-9 June 1989. Order Number DE90627131. Available from NTIS 
(US Sales Only), PC A08/MF A01; OSTI; INIS. 

This paper presents the present status of the project and the an- 
alytical methods which will be used. 15 refs. 


36020 (IAEA-NAHRES—2, pp. 3.1-3.32) Preliminary results 
of the IAEA intercomparisons with thirteen stable-lsctope- 
labelled reference materials containing 7H, °C, "N and ‘0. 
Parr, R.M. (International Atomic Energy Agency, Vienna (Austria)). 
International Atomic Energy Agency, Vienna (Austria). Div. of Life 
Sciences. 1989. (CONF-8906319-—: 1. research co-ordination meet- 
ing on applications of stable isotope tracers in human nutrition 
research, Vienna (Austria), 6-9 Jun 1989). In Co-ordinated research 
programme on applications of stable isotope tracers in human nu- 
trition research: Report on the first research co-ordination meeting 
Vienna, Austria, 6-9 June 1989. Order Number DE90627131. 
Available from NTIS (US Sales Only), PC AO8/MF A01; OSTI; INIS. 

The report presents results from intercomparison exercises using 
thirteen stable-isotope-labelled reference materials containing *H, 
13¢, 15N and '8O. The purpose of the intercomparisons was to ob- 
tain more accurate data about the reference materials. Figs and 
tabs. 


36021 (IAEA-NAHRES-2, pp. 4.1-4.10) Studies of energy in- 
takes, body composition and application of stable isotope 
methods in infants: Progress report on the project: Compara- 
tive studies of nutrition and metabolism in Australia and 
Papua New Guinea using stable isotope techniques. Holt, T.L. 
(Royal Children’s Hospital, Brisbane (Australia)). International 
Atomic Energy Agency, Vienna (Austria). Div. of Life Sciences. 
1989. (CONF-8906319—: 1. research co-ordination meeting on ap- 
plications of stable isotope tracers in human nutrition research, 
Vienna (Austria), 6-9 Jun 1989). In Co-ordinated research pro- 
gramme on applications of stable isotope tracers in human nutrition 
research: Report on the first research co-ordination meeting Vi- 
enna, Austria, 6-9 June 1989. Order Number DE90627131. 
Available from NTIS (US Sales Only), PC AO8/MF A01; OSTI; INIS. 

This report describes a study of growth, body composition, and 
milk intake for the first 3 months of life in a group of 87 healthy 
Australian infants, comparing exclusive breast feeding (n=34) and 
infants exclusively fed one of the newer, low solute, whey- 
predominant artificial formulas (n=48). In order to apply more 
quantitative data on the composition of body growth, both anthro- 
pometric and total body potassium measurements were applied. 19 
refs. 


36022 (IAEA-NAHRES-2, pp. 5.1-5.9) Prognostic signifi- 
cance of protein-calorie malnutrition in post-virus hepatitis 
cirrhosis and the design of diet therapy based on Chinese 
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food using isotope tracers: Progress report. Xia Zongqin 
(Shanghai Medical Univ., SH (China)). International Atomic Energy 
Agency, Vienna (Austria). Div. of Life Sciences. 1989. Contract 
5189/RB. (CONF-8906319-: 1. research co-ordination meeting on 
applications of stable isotope tracers in human nutrition research, 
Vienna (Austria), 6-9 Jun 1989). In Co-ordinated research pro- 
gramme on applications of stable isotope tracers in human nutrition 
research: Report on the first research co-ordination meeting Vi- 
enna, Austria, 6-9 June 1989. Order Number DE90627131. 
Available from NTIS (US Sales Only), PC A08/MF A01; OSTI; INIS. 

Work has been done to establish a '®N-glycine tracer method 
suitable for measuring whole body protein synthesis and break- 
down rates in patients with hepatic insufficiency. Some preliminary 
experiments on the determination of low abundance deuterium and 
180 in water are also presented. 19 refs, 3 figs, 3 tabs. 


36023 (IAEA-NAHRES—2, pp. 6.1-6.13) Metabolic studies on 
absorption and turnover of nitrogen compounds in man using 
15N. Faust, H. (Akademie der Wissenschaften der DDR, Leipzig 
(German Democratic Republic). Zentralinstitut fuer lsotopen- und 
Strahlenforschung); Jung, K.; Krumbiegel, P.; Junghans, P. Inter- 
national Atomic Energy Agency, Vienna (Austria). Div. of Life 
Sciences. 1989. (CONF-8906319-—: 1. research co-ordination meet- 
ing on applications of stable isotope tracers in human nutrition 
research, Vienna (Austria), 6-9 Jun 1989). In Co-ordinated research 
programme on applications of stable isotope tracers in human nu- 
trition research: Report on the first research co-ordination meeting 
Vienna, Austria, 6-9 June 1989. Order Number DE90627131. 
Available from NTIS (US Sales Only), PC A08/MF A01; OSTI; INIS. 

The paper reports about studies on '5N liver function tests and a 
multiple tracer study ('5N, 'SC, 2H, 180) on the protein and the en- 
ergy metabolism in man to prove the methodology. 11 refs, 14 figs. 


36024 (IAEA-NAHRES-2, pp. 7.1-7.3) Application of com- 
pounds labelled with nitrogen-15 for nutritional studies in 
children. Aryeetey, E.A. (National Nuclear Research Inst., Legon 
(Ghana)). International Atomic Energy Agency, Vienna (Austria). 
Div. of Life Sciences. 1989. (CONF-8906319-: 1. research co- 
ordination meeting on applications of stable isotope tracers in 
human nutrition research, Vienna (Austria), 6-9 Jun 1989). In Co- 
ordinated research programme on applications of stable isotope 
tracers in human nutrition research: Report on the first research 
co-ordination meeting Vienna, Austria, 6-9 June 1989. Order Num- 
ber DE90627131. Available from NTIS (US Sales Only), PC 
A08/MF A01; OSTI; INIS. 

It is proposed to use N-15 labelled amino acids to study protein 
turnover in nutritionally vulnerable population groups in Ghana, par- 
ticularly children with Kwashiorkor (protein malnutrition) and 
measles. The Ministry of Health of Ghana has recently formulated 
a low cost protein-rich supplement (Weanimix) using local food 
products. The purpose of the research project is to study protein 
turnover in normal and malnourished children, and thereby to gain 
a better understanding of how to identify those children that are re- 
ally in need of protein supplementation. 2 refs. 


36025 (IAEA-NAHRES-2, pp. 8.1-8.10) Use of "5N and %¢ 
for human nutrition research in Guatemala: Progress report. 
Vasquez Velasquez, L. (Instituto de Nutricion de Centroamerica y 
Panama (INCAP) (Guatemala)). International Atomic Energy 
Agency, Vienna (Austria). Div. of Life Sciences. 1989. Contract 
5451. (CONF-8906319-: 1. research co-ordination meeting on ap- 
plications of stable isotope tracers in human nutrition research, 
Vienna (Austria), 6-9 Jun 1989). In Co-ordinated research pro- 
gramme on applications of stable isotope tracers in human nutrition 
research: Report on the first research co-ordination meeting Vi- 
enna, Austria, 6-9 June 1989. Order Number DE90627131. 
Available from NTIS (US Sales Only), PC A08/MF A01; OSTI; INIS. 

The use of stable non-radioactive isotopes have had an 
increased use in human nutrition research. Their application is par- 
ticularly suited for those nutritional problems prevalent in the 
less-developed world. According to the contract, during the first 
year it is proposed to set up in Guatemala the necessary technol- 
ogy and to create the essential skills for the appropriate use and 
analysis of '°N. International and working standards have been an- 
alyzed using emission spectrometry (NOI 5E). Results from this 
work are reported to the IAEA. Clinical trials will be performed 
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during the second half of the contract according to available re- 
sources. Changes in protein turn-over as measured by '5N-glycine 
in children with severe protein mainutrition will be assessed before 
and after recovery in order to determine metabolic adaptations. Re- 
sults will be compared with normal controls. 21 refs, 2 tabs. 


36026 (IAEA-NAHRES—2, pp. 9.1-9.9) Priorities for human 
nutrition research using stable isotopes in India: Progress re- 
port on the project: Studies using doubly labelled water to 
assess energy expenditure during adaptation to variations in 
energy intakes in Indian adults. Shetty, P. (Saint John's Medical 
Coll., Bangalore (India)). International Atomic Energy Agency, Vi- 
enna (Austria). Div. of Life Sciences. 1989. (CONF-8906319-: 1. 
research co-ordination meeting on applications of stable isotope 
tracers in human nutrition research, Vienna (Austria), 6-9 Jun 
1989). In Co-ordinated research programme on applications of sta- 
ble isotope tracers in human nutrition research: Report on the first 
research co-ordination meeting Vienna, Austria, 6-9 June 1989. 
Order Number DE90627131. Available from NTIS (US Sales Only), 
PC A08/MF A01; OSTI; INIS. 

In this paper, an attempt is made to outline the priority areas for 
research in human nutrition in India that could be tackled by appro- 
priate application of stable isotope technology. 10 refs. 
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36027 (AD-A-217941/4/XAB) Interleukin-1 enhances sur- 
vival of lethally irradiated mice treated with allogeneic bone 
marrow cells. Oppenheim, J.J.; Neta, R.; Tiberghien, P.; Gress, 
R.; Kenny, J.J. Armed Forces Radiobiology Research inst., 
Bethesda, MD (USA). 1 Nov 1989. 8p. (AFRRI-SR-89-42). Avail- 
able from NTIS, PC A02/MF A01. 

Pub. in Blood, Vol. 74, No. 6, 2257-2263(1 Nov 1989). 

Interleukin-1 (IL-1) enhanced the capacity of allogeneic bone 
marrow (BM) cells to promote survival of mice given doses of radi- 
ation (1,200 to 1,350 cGy) that are significantly higher than those 
generally used for BM ablation (850 to 950 cGy). Three to five 
times greater numbers of lethally irradiated (1,200 to 1,350 cGy) 
C57B1/6 (H-2b) mice given 10 to the 7th power T-cell-depleted 
Balb/c (H-2d) BM cells survived over 6 weeks if also treated with a 
single intraperitoneal (IP) dose of 10 mu sub g IL-1 20 hours be- 
fore or from 1 to 3 hours after radiation. The spleens of these mice 
were reconstituted predominantly, but not exclusively, with donor 
cells (54% to 91%). Histologic examination of the epidermal and 
gastrointestinal tissues of mice surviving more than 6 weeks did 
not reveal any evidence of graft-versus-host (GVH) disease; how- 
ever, since 10% to 43% of the mice died between 30 and 46, the 
possibility of a GVH syndrome in these mice cannot be excluded. 
The spleen cells from irradiated mice given BM transplants and 
IL-1, which consisted of > or = 85% donor cells, were able to gen- 
erate specific T-cell cytotoxic killing of unrelated allogeneic donor 
cells but were unreactive to target cells bearing either host or 
donor major histocompatibility complex (MHC) class | antigens. 
Thus, long-term mixed chimeric survivors were tolerant to recipient 
and donor alloantigens but exhibited immunologic competence. 


36028 (BNL-43563) Biologic data, models, and dosimetric 
methods for internal emitters. Weber, D.A. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 15p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
9005200-1: Quantitative SPECT And dosimetry conference, Lund 
(Sweden), 5-12 May 1990). Order Number DE90011224. Available 
from NTIS, PC A03/MF A01; OSTI; INIS. 

The absorbed radiation dose from internal emitters has been and 
will remain a pivotal factor in assessing risk and therapeutic utility 
in selecting radiopharmaceuticals for diagnosis and treatment. 
Although direct measurements of absorbed dose and dose distribu- 
tions in vivo have been and will continue to be made in limited 
situations, the measurement of the biodistribution and clearance of 





radiopharmaceuticals in human subjects and the use of this data is 
likely to remain the primary means to approach the calculation and 
estimation of absorbed dose from internal emitters over the next 
decade. Since several approximations are used in these schema to 
calculate dose, attention must be given to inspecting and improving 
the application of this dosimetric method as better techniques are 
developed to assay body activity and as more experience is gained 
in applying these schema to calculating absorbed dose. Discussion 
of the need for considering small scale dosimetry to calculate ab- 
sorbed dose at the cellular level will be presented in this paper. 
Other topics include dose estimates for internal emitters, biologic 
data mathematical models and dosimetric methods employed. 44 
refs. 


36029 (DOE/ER/60540-3) Factors influencing transforma- 
tion and mutagenesis in vitro by high LET radiation: Progress 
report, February 1, 1987—January 31, 1990. Little, J.B. Harvard 
Univ., Boston, MA (USA). School of Public Health. Mar 1990. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
87ER60540. Order Number DE90012122. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

The long term goal of this research program has been to gain 
information concerning the mechanisms which determine the muta- 
genic and carcinogenic effects of ionizing radiation, particularly as 
they relate to high LET radiation exposure and the influence of 
dose-rate. Emphasis during the past 3-year grant period was in 
three major areas: examination of the mutagenic effects of pro- 
tracted low-dose neutron exposure; studies of the influence of the 
cellular distribution of high LET radiation dose by use of Auger- 
emitting radionuclides; and molecular induced by analysis of the 
DNA structure of mutations induced by various types of high LET 
radiation including fast neutrons. 9 refs., 1 fig., 4 tabs. 


36030 (DOE/ER/60631-5) Radiation physics, biophysics, 
and radiation biology: Annual technical progress report, De- 
cember 1, 1989-November 30, 1990. Hall, E.J.; Zaider, M. 
Columbia Univ., New York, NY (USA). Center for Radiological 


Research. May 1990. 109p. Sponsored by U.S. DOE Energy Re- 


searche DOE Contract FG02-88ER60631. Order Number 
DE90011544. Available from NTIS, PC AO6/MF A01; OSTI; INIS; 
GPO Dep. 

This annual report contains a summary of our current research. 
Some highlights include: experimental microdosimetry, track struc- 
ture, extension of the Dual Radiation Action model to be time 
dependent, experiments showing that the reverse dose-rate effect 
for onogenic transformation, first rated for neutrons, has also been 
observed for charged particles of intermediate LET, an analysis of 
low dose-rate, research in hyperthermia, studies in molecular 
cloning, low dose rate studies, experimental studies on high LET, 
and molecular studies on DNA. 42 figs., 11 tabs. 


36031 (DOE/ER/60631—-6) The Radiological Research Ac- 
celerator Facility: Annual technical progress report, December 
1, 1989-November 30, 1990. Hall, E.J.; Marino, S.A. Columbia 
Univ., New York, NY (USA). Center for Radiological Research. Jul 
1990. 17p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO2-88ER60631. Order Number DE90011543. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The Radiological Research Accelerator Facility (RARAF) is 
based on a 4-MV Van de Graaff accelerator, which is used to gen- 
erate a variety of well-characterized radiation beams for research 
in radiobiology, radiological physics, and radiation chemistry. It is 
part of the Center for Radiological Research (CRR) — formerly the 
Radiological Research Laboratory (RRL) — of Columbia University, 
and its operation is supported as a National Facility by the US De- 
partment of Energy (DOE). Fifteen different experiments were run 
during these 12 months, approximately the same as the previous 
two years. Brief summaries of each experiment are included. Ac- 
celerator usage is summarized and development activities are 
discussed. 7 refs., 4 tabs. 


36032 The Katz cell-survival model and beams of heavy 
charged particles. Curtis, S.B. (Lawrence Berkeley Lab., CA 
(USA)). pp. 97-103 of Recent advances in track physics. Benton, 
E.V.; Starace, A.F. (eds.). Pergamon Press, Oxford, England 
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(1989). (CONF-8810329—: International conference on recent ad- 
vances in track physics, Lincoln, NE (USA), 18-20 Oct 1988). 

In this paper, the authors describe how the Katz cell-survival 
model has been used to predict survival along the central axis of 
the dose vs depth curve of beams of heavy charged particles. 
Unmodified beams with sharp Bragg peaks as well as ridge-filter- 
modulated beams with spread Bragg peaks have been studied. 
The analysis in terms of this model leads to the definition of two 
coefficients, ion kill and gamma kill, which characterize the radia- 
tion quality of the beams. in this way, the relative importance of the 
primary and secondary (fragmentation) contributions can be as- 
sessed easily. Setting the model parameter m equal to 2 yields two 
interesting results: the survival expression becomes linear- 
quadratic at low doses and the inactivation cross-section at small 
values of Z*2/6? (low-LET) increases as (Z **/«x 8)? in accordance 
with the Lethal-Potentially Lethal (LPL) model. With this restriction 
on m and these approximations (low-LET and low dose) and for 
delayed plating experiments of stationary phase cells (i.e. when re- 
pair is complete), the Katz model and the LPL model reduce to the 
same analytical form (linear-quadratic) with simple expressions 
linking the constants. 


36033 Track structure analysis of strand break induction 
and cell survival. Kiefer, J. (Strahlenzentrum der Justus-Liebig- 
Universitaet, Giessen (West Germany)); Straaten, H. pp. 169-175 
of Recent advances in track physics. Benton, E.V.; Starace, A.F. 
(eds.). Pergamon Press, Oxford, England (1989). (CONF- 
8810329-: International conference on recent advances in track 
physics, Lincoln, NE (USA), 18-20 Oct 1988). 

The induction of single- and double-strand breaks by heavy parti- 
cles and the killing of cells with exponential survival curves were 
analyzed by using the approach suggested by Butts and Katz. It 
was found that the theoretical treatment was adequate for single- 
strand break formation, but failed for double-strand breaks and the 
cellular endpoints. This was attributed to co-operative action of 
electrons within the track of an ion. A quantitative treatment is pos- 
sible by using proximity functions which may be derived from 
current beam models. The further analysis shows that for double- 
strand break formation the interaction distances are of the order of 
a few nanometers. 


36034 Relationships of radiation track structure to biologi 
cal effect: A re-interpretation of the parameters of the Katz 
model. Goodhead, D.T. (Medical Research Council Radiobiology 
Unit, Didcot (England)). pp. 177-184 of Recent advances in track 
physics. Benton, E.V.; Starace, A.F. (eds.). Pergamon Press, Ox- 
ford, England (1989). (CONF-8810329-: International conference 
on recent advances in track physics, Lincoln, NE (USA), 18-20 Oct 
1988). 

The Katz track-model of cell inactivation has been more suc- 
cessful than any other biophysical model in fitting and predicting 
inactivation of mammalian cells exposed to a wide variety of 
ionizing radiations. Although the model was developed as a param- 
eterized phenomenological description, without necessarily implying 
any particular mechanistic processes, the present analysis at- 
tempts to interpret it and thereby benefit further from its success to 
date. A literal interpretation of the parameters leads to contradic- 
tions with other experimental and theoretical information, especially 
since the fitted parameters imply very large (24 um) subcellular 
sensitive sites which each require very large amounts (2100 keV) 
of energy deposition in order to be inactivated. Comparisons of 
these fits with those for cell mutation suggest a re-interpretation in 
terms of (1) very much smaller sites and (2) a clearer distinction 
between the ion-kill and --kill modes of inactivation. It is suggested 
that this re-interpretation may be able to guide future development 
of the phenomenological Katz model and also parameterization of 
mechanistic biophysical models. 


36035 (EUR-12145) Evaluation of the Radiation Protection 
Research Programmes (1980-1984 and 1985-1989). Wambersie, 
A.; Akehurst, R.L.; Marcus, F.; Proukakis, C.; Rajewsky, M.F.; 
Sinclair, W.K. Commission of the European Communities, Luxem- 
bourg (Luxembourg). Jul 1989. 170p. Available from NTIS (US 
Sales Only), PC AO8/MF A01. 


ERA Vol. 15, No. 15 331 





56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


The commission appointed a panel of six independent experts to 
evaluate its Radiation Protection Research Programmes (1980-84 
and 1985-89). The evaluation was carried out according to the 
guidelines specified by the Council Resolution on the evaluation of 
R and D programmes (O.J. C213, 09.08.1983), and further devel- 
oped by the Commission's Plan of Action on Evaluation (O.J. 
C2(1), 06.01.1987). The scientific evaluation was carried out sepa- 
rately for each of the six sectors of the programme ant the 
post-Chernobyl actions. The management and socio-economic 
evaluation was based on discussions with Commission and na- 
tional officials, programme contractors and site visits to laboratories 
in the member states. A questionnaire was used to survey scien- 
tists involved in the programme. 


36036 (HEHF-54-89) Annual report of the United States 
transuranium and uranium registries, October 1, 1988— 
September 30, 1989. Kathren, R.L.; Swint, M.J.; Dietert, S.E. 
Hanford Environmental Health Foundation, Richland, WA (USA). 
Apr 1990. 42p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO6-65RL01837. Order Number DE90011619. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This report summarizes the primary scientific activities of the 
United States Transuranium and Uranium Registries for the period 
October 1, 1988 through September 30, 1989. The Registries are 
parallel human tissue research programs devoted to the study of 
the actinide elements in man. The emphasis of the Transuranium 
Registry was directed toward evaluation of six whole body dona- 
tions. In the five cases whose exposure was through inhalation, 
approximately half of the total body content of Pu-239 + 240 and a 
third of the Am-241 was found in the respiratory tract, suggesting 
that these nuclides are more avidly retained than predicted by the 
current model of the International Commission on Radiological Pro- 
tection. A significant fraction of these nuclides is found in soft 
tissues other than liver, and an uptake fraction of 0.2 is proposed 
for muscle, with a residence half-time of 10 years. Studies of these 
and routine autopsy cases indicate that more than 90% of the total 
respiratory tract plutonium or americium is in the lungs, with the re- 
mainder in the lymph nodes, and that a greater fraction is found in 
the lungs of smokers relative to the lymph nodes. Primary activities 
of the Uranium Registry centered around the acquisition of a whole 
body donation from a woman who had received an injection of col- 
loidal thorium dioxide some 38 years prior to death. 


36037 (INFO-0283) Assessment of the significance of 
organically-bound tritium in environmental materials. Brown, 
R.M. (Atomic Energy of Canada Ltd., Chalk River, ON (Canada). 
Chalk River Nuclear Labs.). Atomic Energy Control Board, Ottawa, 
ON (Canada). Sep 1988. 35p. Order Number DE90629922. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

The present state of knowledge of the significance, with respect 
to dose, or organically-bound tritium (OBT) in diet items has been 
reviewed. Ratios of the specific activity of the OBT to that of the 
free water (HTO) in foodstuffs have been commonly reported in the 
range of 1 to 4. A metabolism model of Etnier, Travis and Hetrick 
that takes direct assimilation of food OBT into account indicates 
that such levels result in a dose two to three times greater than 
that calculated solely on the basis of body water tritium content. 
Very high OBT/HTO values reported by Italian studies on food 
items are discounted. It is recommended that OBT/HTO measure- 
ments be done on Canadian diet items and that tritium metabolism 
models be more thoroughly evaluated. 71 refs. 


36038 (LBL-28554) Cell and tissue kinetics of the 
subependymal layer in mouse brain following heavy charged 
particle irradiation. Manley, N.B.; Fabrikant, J.l.; Alpen, E.L. 
Lawrence Berkeley Lab., CA (USA). Dec 1988. 202p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
Order Number DE90011327. Available from NTIS, PC A10/MF A01 
- OSTI; GPO Dep. 

Thesis submitted by N.B. Manley. 

The following studies investigate the cellular response and cell 
population kinetics of the subependymal layer in the mouse brain 
exposed to heavy charged particle irradiation. Partial brain irradia- 
tion with helium and neon ions was confined to one cortex of the 
brain. Both the irradiated and the unirradiated contralateral cortex 
showed similar disturbances of the cell and tissue kinetics in the 
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subependymal layers. The irradiated hemisphere exhibited histo- 
logical damage, whereas the unirradiated side appeared normal 
histologically. This study concerns the cell population and cell cycle 
kinetics of the subependymal layer in the mouse brain, and the ef- 
fects of charged particle irradiations on this cell population. 
Quantitative high resolution autoradiography was used to study the 
kinetic parameters in this cell layer. This study should help in un- 
derstanding the effects of these high-energy heavy ions on normal 
mammalian brain tissue. The response of the mammalian brain ex- 
posure to charged particle ionizing radiation may be extremely 
variable. It varies from minimal physiological changes to overt 
tissue necrosis depending on a number of factors such as: the ad- 
ministered dose, dose-rate, the volume of the irradiated tissue, and 
the biological end-point being examined. 


36039 (NUREG/CR-5566) Evaluation of health effects in 
Sequoyah Fuels Corporation workers from accidental expo- 
sure to uranium hexafluoride. Fisher, D.R. (Pacific Northwest 
Lab., Richland, WA (USA)); Swint, M.J.; Kathren, R.L. Nuclear 
Regulatory Commission, Washington, DC (USA). Div. of Industrial 
and Medical Nuclear Safety; Pacific Northwest Lab., Richland, WA 
(USA). May 1990. 47p. Sponsored by Nuclear Regulatory Commis- 
sion. DOE Contract ACO6-76RL01830. (PNL—7328). Available from 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS. 

Urine bioassay measurements for uranium and medical labora- 
tory results were studied to determine whether there were any 
health effects from uranium intake among a group of 31 workers 
exposed to uranium hexafluoride (UF,) and hydrolysis products fol- 
lowing the accidental rupture of a 14-ton shipping cylinder in early 
1986 at the Sequoyah Fuels Corporation uranium conversion facil- 
ity in Gore, Oklahoma. Physiological indicators studied to detect 
kidney tissue damage included tests for urinary protein, casts and 
cells, blood, specific gravity, and urine pH, blood urea nitrogen, 
and blood creatinine. We concluded after reviewing two years of 
follow-up medical data that none of the 31 workers sustained any 
observable health effects from exposure to uranium. The early ex- 
cretion of uranium in urine showed more rapid systemic uptake of 
uranium from the lung than is assumed using the International 
Commission on Radiological Protection (ICRP) Publication 30 and 
Publication 54 models. The urinary excretion data from these work- 
ers were used to develop an improved systemic recycling model 
for inhaled soluble uranium. We estimated initial intakes, clearance 
rates, kidney burdens, and resulting radiation doses to lungs, kid- 
neys, and bone surfaces. 38 refs., 10 figs., 7 tabs. 


36040 (PB—90-193707/XAB) NIOSH testimony on uranium 
enrichment plant, Piketon, Ohio before the Subcommittee on 
Energy, Nuclear Proliferation and Federal Services, Senate 
Committee on Governmental Affairs, by J. R. Froines, July 21, 
1980. National Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA). 21 Jul 1980. 8p. Available from NTIS, PC A02/MF A01. 

Testimony concerned an investigation conducted by the National 
Institute for Occupational Safety and Health (NIOSH) into the 
safety hazards at a uranium enrichment facility in Piketon, Ohio. 
Since the 1950s research has been conducted by NIOSH into the 
exposure of workers to radon daughter products in uranium mining 
and milling operations. This work first identified the lung cancer 
problem among American uranium miners and had aided in setting 
the standard for radon-daughter exposure in uranium mines. Field 
methods for the measurement of radon daughters, procedures for 
engineering controls, and medical monitoring procedures for the di- 
agnosis of lung cancer also resulted from the research. In June of 
1979 NIOSH received a request to determine whether workers at 
the uranium enrichment facility operated by the Good Year Atomic 
Corporation in Piketon had suffered from radiation-exposure ef- 
fects. The initial walk through survey indicated that a study could 
be made of this facility. NIOSH began a retrospective cohort mor- 
tality study and industrial-hygiene study of the worker population. 
NIOSH has assembled a master file of all present and former em- 
ployees at this site. The epidemiologic study was expected to take 
1 to 2 years to complete. NIOSH was also preparing to conduct an 
industrial-hygiene investigation at the site to evaluate exposures to 
chemical and physical agents. 


36041 (PB-90-193764/XAB) NIOSH testimony on the 
Portsmouth Naval Shipyard before the Subcommittee on 





Health and Scientific Research, Senate Committee on Labor 
and Human Resources by Anthony Robbins, June 19, 1979. 
National Inst. for Occupational Safety and Health, Cincinnati, OH 
(USA). 19 Jun 1979. 10p. Available from NTIS, PC AO2/MF A01. 

Testimony concerned the status of a National Institute for Occu- 
pational Safety and Health (NIOSH) epidemiologic study of workers 
at the Portsmouth Naval Shipyards (PNS) in Kittery, Maine. The 
purpose of the study was to determine whether the workers were 
experiencing an increased rate of cancer or other health effects as 
a result of exposure to ionizing radiation and other occupational 
exposures. NIOSH first learned of a potential problem among these 
workers from a preliminary study based on evaluation of death cer- 
tificates of 1722 former shipyard workers and interviews with the 
next of kin of 592 workers. The study at Portsmouth began in 
March of 1978. A short-term study was conducted to re-evaluate 
the death records obtained in the earlier noted study. The second 
study was to be a comprehensive retrospective cohort-mortality 
and case-control study. The second study was targeted for comple- 
tion in January of 1981. Approximately 27,000 civilian employees 
have been identified as having worked at PNS since 1954. It was 
not expected that the results of the study alone will establish a 
safe level of exposure to ionizing radiation; however, it will be a 
large step along the way. 


36042 (PB—90-194416/XAB) Armed Forces Radiobiology 
Research Institute. Directive. Cutting, J. Office of the Under Sec- 
retary of Defense (Acquisition), Washington, DC (USA). 25 Nov 
1987. 6p. (DOD-D-5105.33). Available from NTIS, PC AO02/MF A01. 

The Directive reissues DoD Directive 5105.33, November 17, 
1981, to update and clarify the responsibilities and functions of the 
Armed Forces Radiobiology Research Institute (AFRRI). It sets 
forth the organizational relationships and establishes the manage- 
ment and administrative procedures for AFRR!, in accordance with 
DoD Directive 5105.31, and provides for the establishment of a 
Board of Governors. 


36043 (PB—90-864570/XAB) Unscheduled deoxyribonucleic 
acid (DNA) synthesis assays for toxicological studies. May 
1977-March 1990 (A Bibliography from the NTIS data base). 
Report for May 1977-March 1990. National Technical Information 
Service, Springfield, VA (USA). Apr 1990. 42p. Available from 
NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the unscheduled 
DNA synthesis (UDS) assay for toxicological studies. UDS assays 
provide very sensitive measures of damage to DNA by detecting 
induction of DNA synthesis in non-S-phase cells. UDS toxicological 
studies analyzing gamma radiation, drugs, pesticides, nerve gas, 
jet engine fuels, ultraviolet light, chlorated organic compounds, and 
aromatic compounds are discussed. UDS studies using both 
human and animal tissue cultures are described. (Contains 57 cita- 
tions fully indexed and including a title list.) 


36044 (PNL-7200-Pt.4) Pacific Northwest Laboratory an- 
nual report for 1989 to the DOE [Department of Energy] Office 
of Energy Research: Part 4, Physical Sciences. Toburen, L.H.; 
Stults, B.R.; Mahaffey, J.A. Pacific Northwest Lab., Richland, WA 
(USA). Apr 1990. 63p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC06-76RL01830. Order Number DE90010366. 
Available from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This 1989 Annual Report from Pacific Northwest Laboratory 
(PNL) to the US Department of Energy (DOE) describes research 
in environment, safety, and health conducted during fiscal year 
1989. The report again consists of five parts, each in a separate 
volume. This volume contains 20 papers. Part 4 of the Pacific 
Northwest Laboratory Annual Report of 1989 to the DOE Office of 
Energy Research includes those programs funded under the title 
“Physical and Technological Research.” The Field Task Program 
Studies reported in this document are grouped by budget category 
and each Field Task proposaVagreement is introduced by an ab- 
stract that describes the projects reported in that section. These 
reports only briefly indicate progress made during 1989. 74 refs., 
29 figs., 6 tabs. 


36045 (PNL-SA-17593) Life-span studies of inhaled pluto- 
nium in beagle dogs. Bair, W.J. Pacific Northwest Lab., Richland, 
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WA (USA). Apr 1990. 25p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract ACO6-76RL01830. (CONF-891290—-1: 21. 
annual NIRS symposium on inhalation of airborne particles and in- 
duction mechanisms, (Japan), 7-9 Dec 1989). Order Number 
DE90011926. Available from NTIS, PC A0O3/MF A01; OSTI; INIS; 
GPO Dep. 

In 1970 a life-span study with over 300 beagle dogs was begun 
to gain an understanding of long-term health effects resulting from 
respiratory tract intakes of plutonium and to derive risk estimates 
that might be applied to plutonium and other transuranic elements. 
Groups of beagle dogs were given single exposures to 7°°PuO., 
238PuO., or 2°Pu(NO3)4 to obtain graded levels of initial lung bur- 
dens ranging from 1 to 1800 Bq lung. The objective of this paper is 
to give you a progress report on the current life-span studies of. 
inhaled plutonium in beagle dogs at the Pacific Northwest Labora- 
tory. | will describe the biokinetics of inhaled plutonium in dogs and 
the resulting health effects. | will also mention some studies 
directed towards understanding the mechanism leading to these ef- 
fects. Finally, | will discuss the current risk estimates derived from 
these studies and how they might relate to plutonium exposures in 
humans. 5 refs., 13 figs., 4 tabs. 


36046 (SAAS-Mitt-89-17) Recommendations for skin de- 
contamination. Staatliches Amt fuer Atomsicherheit und 
Strahlenschutz, Berlin (German Democratic Republic). 1989. 12p. 
(in German). Order Number DE90630002. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INiS. 

Further to the recommendations for determining the surface con- 
tamination of the skin and estimating the radiation exposure of the 
skin after contamination (SAAS-Mitt-89-16), measures for skin de- 
contamination are recommended. They are necessary if (1) after 
simple decontamination by means of water, soap and brush with- 
out damaging the skin the surface contamination limits are 
exceeded and the radiation exposure to be expected for the un- 
damaged healthy skin is estimated as to high, and if (2) a wound is 
contaminated. To remove skin contaminations, in general univer- 
sally applicable, non-aggressive decontamination means and 
methods are sufficient. In special cases, nuclide-specific decontam- 
ination is required taking into account the properties of the 
radioactive substance. 


36047 (SSA-1989-TS-10) Scientific Works 1988. Centre de 
Recherches du Service de Sante des Armees. Centre de 
Recherches du Service de Sante des Armees, 92 - Clamart 
(France). 1989. 263p. Order Number DE90792958. Available from 
NTIS (US Sales Only), PC A12/MF A01. 

Two main themes of radiobiology emerged from this progress 
report, the biological effects of external irradiation and the radiopro- 
tective substances. 


36048 (SSA-1989-TS-10, pp. 17-18) Effects of neutronic ir- 
radiation on plasmatic haemostase in baboons. Mestries, J.C. 
(Centre de Recherches du Service de Sante des Armees, 38 - La 
Tronche (FR)); Hainaut, J.; Herodin, F.; Leroy, B.; Abadie, Fatome, 
M. Centre de Recherches du Service de Sante des Armees, 92 - 
Clamart (France). 1989. (In French). In Scientific Works 1988. Cen- 
tre de Recherches du Service de Sante des Armees. Order 
Number DE90792958. Available from NTIS (US Sales Only), PC 
A12/MF A01. 

Global neutron-gamma irradiation of baboons leads to an 
haemorragic syndrom. The vital prognostic seems related to the 
deficit of some factors of plasmatic haemostase, particularly that of 
hepatic origin. The exploration of the effects of several irradiation 
doses on the same model and in the same experimental conditions 
shows that for the studied radiation the LD 0 is equal to 4 Gy, the 
LD 50 to 5 Gy and the LD 100 to 6 Gy. 


36049 (SSA-1989-TS-10, pp. 19-20) Hematologic status of 
mice submitted to sublethal total body irradiation with mixed 
neutron-gamma radiation. Herodin, F. (Centre de Recherches du 
Service de Sante des Armees, 38 - La Tronche (FR)); Court, L. 
Centre de Recherches du Service de Sante des Armees, 92 - Cla- 
mart (France). 1989. (In French). In Scientific works 1988. Centre 
de Recherches du Service de Sante des Armees. Order Number 
DE90792958. Available from NTIS (US Sales Only), PC A12/MF 
A01. 
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The hematologic status of mice exposed to sublethal whole body 
irradiation with mixed neutron-gamma radiation (mainly neutrons) is 
studied. A slight decrease of the blood cell count is still observed 
below 1 Gy. The recovery of bone marrow granulocyte- 
macrophage progenitors seems to require more time than after 
pure gamma irradiation. 


36050 (SSA-1989-TS-10, pp. 21-22) In vitro study of 
dopaminergic central neurons radiosensitivity. Multon, E. (Cen- 
tre de Recherches du Service de Sante des Armees, 38 - La 
Tronche (FR)); Mallat, M.; Cadinu, J.; Court, L. Centre de 
Recherches du Service de Sante des Armees, 92 - Clamart 
(France). 1989. (in French). In Scientific works 1988. Centre de 
Recherches du Service de Sante des Armees. Order Number 
DE90792958. Available from NTIS (US Sales Only), PC A12/MF 
A01. 

An embryonic mesencephalic neuronal culture model was used 
to analyze the radiosensitivity of a dopaminergic neuronal popula- 
tion. Several criteria have allowed to evaluate the effects of a 
gamma irradiation. In the order of increasing sensitivity, a reduction 
of the dopamine uptake, a decrease of the number of differentiated 
dopaminergic neurons and some modifications of the size and the 
degree of branching or the neurites were noted. These results are 
preliminary and have to be confirmed. 


36051 (SSA-1989-TS-10, pp. 23-24) Chemical radioprotec- 
tants: antioxidant effects. Bienvenu, P. (Centre de Recherches 
du Service de Sante des Armees, 38 - La Tronche (FR)); Fatome, 
M.; Kergonou, J.F. Centre de Recherches du Service de Sante des 
Armees, 92 - Clamart (France). 1989. (in French). In Scientific 
works 1988. Centre de Recherches du Service de Sante des 
Armees. Order Number DE90792958. Available from NTIS (US 
Sales Only), PC A12/MF A01. 

In the present work it was shown that acetylsalicylic acid, given 
as a 0,5 g/l solution in drinking water, is not radioprotective, and 
might even be a sensitizer, in mice. This drug might antagonize the 
effects of small doses: 30 mg/Kg of WR-2721, at least for medium 
radiation doses: 9 Gy. On the contrary, 1.6 mg/Kg selenium, ip. 
could be synergistically protective with aminothiol, and was not 
antagonized by aspirin. A new classification of chemical radiopro- 
tectants is proposed, on the basis of their action level in the 
involved oxidative processes. 


36052 (SSA-1989-TS-10, pp. 29-30) Influence of the WR 
2721 on physical fitness in non-irradiated or 8 gy irradiated 
macacus. Mestries, J.C. (Centre de Recherches du Service de 
Sante des Armees, 38 - La Tronche (FR)); Lechevin, J.M.; Fatome, 
M. Centre de Recherches du Service de Sante des Armees, 92 - 
Clamart (France). 1989. (in French). In Scientific works 1988. Cen- 
tre de Recherches du service de Sante des Armees. Order 
Number DE90792958. Available from NTIS (US Sales Only), PC 
A12/MF A01. 

in Cynomolgus primate, a decreament of performances has been 
observed after an I.V. injection of WR 2721 at 150 mg/kg. No de- 
creament has been noted after 50 mg/kg. In irradiated monkey, at 
a dose twice the LD 50/30 days, it seems difficult to obtain an im- 
portant effect without the appearence of a transient incapacitation. 


36053 (SSA-1989-TS-10, pp. 31-32) Aminothiol modulation 
of the prooxidizing effects of a radiomimetic substance. Bien- 
venu, P. (Centre de Recherches du Services de Sante des 
Armees, 38 - La Tronche (FR)); Herodin, F.; Fatome, M.; Ker- 
gonou, J.F. Centre de Recherches du Service de Sante des 
Armees, 92 - Clamart (France). 1989. (In French). In Scientific 
works 1988. Centre de Recherche du Service de Sante des 
Armees. Order Number DE90792958. Available from NTIS (US 
Sales Only), PC A12/MF A01. 

The protective effect of WR-2721 on various tissues of CBA 
mice subjected to a chormethine caryolysine'?) treatment was 
tested. Among the tissues which have been studied, the best pro- 
tected ones were the most oxygenated, such as the bone marrow, 
whereas the liver, spleen and whole blood remained much altered 
in their cellularity. 


36054 Differential repair of potentially lethal damage in ex- 
ponentially growing and quiescent 9L cells. Mendonca, M.S. 
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(Lawrence Berkeley Laboratory, Berkeley (USA)); Rodriguez, A.; 
Alpen, E.L. Radiation Research (USA), 122(1): 38-43 (Apr 1990). 

The alteration of potentially lethal damage repair by postirradia- 
tion treatment with hypertonic saline (0.5 M PBS) was investigated 
in exponentially growing and quiescent QL cells in vitro. A single 
dose of X rays (8.5 Gy) immediately followed by a 30-min treat- 
ment with hypertonic PBS at 37 degrees C reduced the survival of 
exponentially growing QL cells by a factor of 13-18 compared to 
survival of irradiated immediately and delayed-plated cells, while 
the survival of quiescent cells was reduced by only a factor of 5-8. 
Survival curves confirmed the relative resistance of the quiescent 
9L cells versus exponentially growing QL cells to X rays plus hyper- 
tonic treatment. Both the slope and the shoulder of the survival 
curve were reduced to a greater extent in exponentially growing 
cells than in the quiescent cells by hypertonic treatment. The 
response of quiescent cells cannot be explained by either the dura- 
tion of hypertonic treatment or the redistribution of the cells into G1 
phase. We show that quiescent 9L cells can recover from hyper- 
tonically induced potentially lethal damage when incubated under 
conditions which have been found to delay progression through the 
cell cycle, and postulate that an altered chromatin structure or an 
enhanced repair capacity of quiescent SL cells may be responsible 
for their resistance. 


36055 Induction of transcription from the long terminal re- 
peat of Moloney murine sarcoma provirus by UV-irradiation, 
x-irradiation, and phorbol ester. Lin, C.S. (Case Western Re- 
serve Univ., Cleveland, OH (USA)); Goldthwait, D.A.; Samols, D. 
Proceedings of the National Academy of Sciences of the United 
States of America (USA), 87(1): 36-40 (Jan 1990). DOE Contract 
FG02-87ER60587. 

The long terminal repeat (LTR) of Moloney murine sarcoma virus 
(Mo-MuSV) was used as a model system to study the stress 
response of mammalian cells to physical carcinogens. The chlo- 
ramphenicol acetyltransferase (CAT) gene was inserted between 
two Mo-MuSV LTRs, and the LTR-CAT-LTR construct was used for 
virus production and was integrated into the genome of NIH 3T3 
cells in the proviral form. This construct was used to assure that 
the integrated CAT gene was driven by the promoter of the LTR. 
Expression of the CAT gene was stimulated 4-fold by UV irradia- 
tion, and the peak of activity was observed at 18 hr. In contrast, 
stimulation of the CAT expression after x-irradiation was 2-fold and 
occurred at 6 hr. Phorbol myristate acetate also stimulated CAT ac- 
tivity 4-fold with a peak at 6 hr. Down-regulation of protein kinase 
C blocked totally the response to x-irradiation but only partially the 
response to UV. The protein kinase inhibitor H7 blocked the re- 
sponse to treatment by UV, x-ray, and phorbol ester. 


36056 Addition of molecular methods to mutation studies 
with Drosophila melanogaster. Lee, W.R. (Louisiana State Univ., 
Baton Rouge, LA (USA)). Environmental and Molecular 
Mutagenesis (USA), 14(16): 99-104 (1989). DOE Contract FGO05- 
86ER60393. 

For 80 years, Drosophila melanogaster has been used as a ma- 
jor tool in analyzing Mendelian genetics. By using chromosome 
inversions that suppress crossing over, geneticists have developed 
a large number of stocks for mutation analysis. These stocks per- 
mit numerous tests for specific locus mutations, lethals at multiple 
loci on any chromosome, chromosome exchanges, insertions, and 
deletions. The entire genome can be manipulated for a degree of 
genetic control not found in other germ-line systems. Recombinant 
DNA techniques now permit analysis of mutations to the nucleotide 
level. By combining classical genetic analysis with recombinant 
DNA techniques, it is possible to analyze mutations that range 
from chromosome aberrations and multilocus deficiencies to single 
nucleotide transitions. 


36057 A short journey from classical to molecular cytoge- 
netics. Preston, RJ. (Oak Ridge National Lab., TN (USA)). 
Environmental and Molecular Mutagenesis (USA), 14(2): 126-132 
(1989). DOE Contract AC05-840R21400. 

This review article examines the history of cytogenetics, empha- 
sizing the developments of the past 20 years that the 
Environmental Mutagen Society has been in existence. Specific ad- 
vances in the research of chromosome banding, sister chromatid 
differentiation and exchange, short-term cytogenetic assays, and 





molecular studies and the mechanism of aberration formation are 
discussed. The rapid development of new techniques has led to 
progress in understanding the organization of genomes and the 
significance of nuclear domains. 


36058 Somatic cell genetics approach to dissecting mam- 
malian DNA repair. Thompson, L.H. (Lawrence Livermore 
National Lab., CA (USA)). Environmental and Molecular Mutagene- 
sis (USA), 14(4}: 264-281 (1989). DOE Contract W-7405-ENG-48. 

This review article examines the application of the methods and 
concepts of somatic cell genetics to the study of DNA repair. The 
first steps of this approach involve classical procedures of mutant 
isolation, complementation analysis, and mapping of genes using 
hybrid cells. Subsequent steps utilize the techniques of DNA- 
mediated gene transfer and methodologies of the recombinant 
DNA field. Several human repair genes have been cloned, but they 
have not been used to overproduce proteins thus far. This article 
highlights the more important developments and attempts to review 
in detail all of the isolated mutant cell lines that may be altered in 
tne repair processes. Faster methods of gene cloning are greatly 
needed because the procedures for making secondary transfor- 
mants from total genomic DNA are tedious. 


36059 Kinetics of inhaled krypton in the blood of pregnant 
ewes and their fetuses. Meznarich, H.K. (Northwest Lab., Rich- 
land, WA (USA)); Sikov, M.R.; Ballou, J.E. Proceedings of the 
Society for Experimental Biology and Medicine (USA), 190(3): 304 
(Mar 1989). DOE Contract ACO6-76RL01830. 

There has been concern about exposure of pregnant women 
and their fetuses to radiokrypton (Kr-85) released to the general 
environment. This led to previous studies on the distribution and 
effects of inhaled Kr-85 in sheep and rats. The data on hematoge- 
nous concentrations obtained during and after continuous 
inhalation by pregnant ewes had neither been analyzed nor re- 
ported in detail, which led to the kinetic analyses reported in this 
communication. Indwelling catheters were placed in an artery and 
a vein of pregnant ewes, and into a fetal artery or vein at gesta- 
tional ages between 93 and 123 days. Ewes were exposed for 1.5 
to 2 hors via a face mask to an atmosphere of 50 nCi/ml (1850 Ba/ 
ml) Kr-85 in air; mean respiration rates were about 20 breaths per 
min. Blood samples were collected from each catheter at intervals 
throughout the accumulation and steady-state periods, and during 
a 90-min period following discontinuation of exposure. Results from 
7 ewes, in which complete sampling was obtained, showed that 
both maternal fetal blood concentrations of Kr rose rapidly and 
attained a steady state by approximately 1 hr after initiation of ex- 
posure. The steady state concentrations of Kr-85 were significantly 
higher in maternal venous blood than in maternal arterial or fetal 
blood. There were no significant concentration differences between 
fetal arterial and venous bloods. The rate of disappearance of Kr- 
85 (per min) from maternal and fetal blood after discontinuation of 
exposure, 0.17 + 0.02 and 0.06 + 0.01, respectively, were signifi- 
cantly different. Thus, krypton is freely accessible to the fetal blood 
and rapidly reaches and maintains an equilibrium state with mater- 
nal blood during continuous exposure, although it disappears from 
fetal blood less rapidly after cessation of exposure. 


36060 Health effects of ionizing radiation. Fry, RJ. (Oak 
Ridge National Laboratory, TN (USA)); Fry, S.A. Medical Clinics of 
North America (USA), 74(2): 475-488 (Mar 1990). 

Although humans have evolved in an environment of ionizing ra- 
diation, it was not until man-made sources were developed that the 
effects of ionizing radiation started to become known. Detection 
and measurement of radiation is not only sophisticated but widely 
applied. This article deals with exposure to this kind of radiation 
and the risk it may cause. 


36061 Methods for analyzing combined data from studies of 
workers exposed to low doses of radiation. Gilbert, E.S. (Pacific 
Northwest Laboratory, Richland, WA (USA)); Fry, S.A.; Wiggs, 
L.D.; Voelz, G.L.; Cragle, D.L.; Petersen, G.R. American Journal of 
Epidemiology (USA), 131(5): 917-927 (May 1990). 

Epidemiologic studies of workers exposed occupationally to pro- 
tracted low doses of radiation provide a direct assessment of 
health effects resulting from such exposure and thus supplement 
information provided by studies of populations exposed at high 
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doses of radiation and high dose rates. Analyses based on com- 
bined data from several studies can be expected to provide a more 
thorough assessment of low dose occupational studies and more 
precise risk estimates than can be obtained from any single study. 
Statistical methods for conducting such combined analyses are dis- 
cussed, and different approaches, such as basing analyses on 
various levels of aggregation of exposure data, are compared and 
evaluated. Emphasis is given to methods for obtaining risk esti- 
mates and confidence limits that can be appropriately compared 
with estimates that form the basis for current radiation protection 
standards; these estimates have been obtained through extrapola- 
tion from high dose data. Methods are illustrated using combined 
data on workers at three US Department of Energy facilities: the 
Hanford Site, Richland, Washington; the Oak Ridge National Labo- 
ratory, Oak Ridge, Tennessee; and the Rocky Flats Nuclear 
Weapons Plant, Denver, Colorado. 


36062 Molecular and genetic characterization of a radiation- 
induced structural rearrangement in mouse chromosome 2 
causing mutations at the limb deformity and agouti loci. Woy- 
chik, R.P. (Oak Ridge National Laboratory, TN (USA)); Generoso, 
W.M.; Russell, L.B.; Cain, K.T.; Cacheiro, N.L.; Bultman, S.J.; 
Selby, P.B.; Dickinson, M.E.; Hogan, B.L. Proceedings of the Na- 
tional Academy of Sciences of the United States of America (USA), 
87(7): 2588-2592 (Apr 1990). 

Molecular characterization of mutations in the mouse, particularly 
those involving agent-induced major structural alterations, is prov- 
ing to be useful for correlating the structure and expression of 
individual genes with their function in the whole organism. Here we 
present the characterization of a radiation-induced mutation that si- 
multaneously generated distinct alleles of both the limb deformity 
(Id) and agouti (a) loci, two developmentally important regions of 
chromosome 2 normally separated by 20 centimorgans. Cytoge- 
netic analysis revealed that an interstitial segment of chromosome 
17 (17B- 17C; or, possibly, 17A2-17B) had been translocated into 
the distal end of chromosome 2, resulting in a smaller-than-normal 
chromosome 17 (designated 17del) and a larger form of chromo- 
some 2 designated 2(17). Additionally, a large interstitial segment 
of the 2(17) chromosome, immediately adjacent and proximal to 
the insertion site, did not match bands 2E4-2H1 at corresponding 
positions on a normal chromosome 2. Molecular analysis detected 
a DNA rearrangement in which a portion of the Id locus was joined 
to sequences normally tightly linked to the a locus. This result, 
along with the genetic and cytogenetic data, suggests that the alle- 
les of Id and a in this radiation-induced mutation, designated Idin2 
and ajln2, were associated with DNA breaks caused by an inver- 
sion of an interstitial segment in the 2(17) chromosome. 


5602 Thermal Effects 
Refer also to citation(s) 35947 


36063 (DOE/ER/13214—-4) Effects of freezing and cold ac- 
climation on the plasma membrane of isolated protoplasts. 
Steponkus, P.L. Cornell Univ., Ithaca, NY (USA). Dept. of Agron- 
omy. [1990]. 7p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-84ER13214. Order Number DE90011415. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

The goals of this project are to provide a mechanistic under- 
standing of freeze/dehydration induced mesomorphic phase 
transitions if the plasma membrane of winter cereals. Topics dis- 
cussed include freezing tolerance, hydration characteristics of 
plasma membrane lipids force-distance relationships of lipid bilay- 
ers, and phase behavior of plasma membrane lipids. (KD) 
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Refer also to citation(s) 33898, 33899, 33901, 33902, 33926, 
33973, 33974, 33976, 33977, 33979, 34694, 35732, 35752, 35762, 
35775, 35776, 35777, 35778, 35779, 35780, 35796, 35811, 35815, 
35857, 35902, 35903, 35904, 35910, 35912, 35918, 35921, 35929, 
35932, 36043 


36064 (AD-A-218486/9/XKAB) Remediation versus preven- 
tion of PCB contamination: A comparison based on risk and 
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cost analyses. Master's thesis. Kwiat, T.A. Air Force Inst. of 
Tech., Wright-Patterson AFB, OH (USA). 1989. 86p. (AFIT/CIV/CIA— 
89-167). Available from NTIS, PC AO5/MF A01. 

The concern over the potential threats posed by improper dis- 
posal of hazardous wastes has increased considerably in the past 
10 to 15 years. If improper disposal increases threats of harm to 
human health and/or environment (whether those threats are actual 
and/or perceived), the responsible party may face costs of reme- 
dial actions, fines, and litigation. Even though those costs may not 
become manifest until several years into the future, those costs are 
likely to outweigh those for proper disposal. A hypothetical case 
study using polychlorinated biphenyls (PCBs) as the waste stream 
of interest is used to examine this hypothesis. The literature review 
preceding the case study discusses PCBs and their potential threat 
to human and ecological endpoints, present hazardous waste man- 
agement practices with emphasis on PCBs, and the use of risk 
assessments in remedial activities. For both risk assessments of 
human health and ecological damage, emphasis is placed on their 
limitations and deficiencies. The results indicate that proper dis- 
posal is by far more cost effective than improper disposal. Under 
the latter scenario, the following alternative actions are considered, 
in order of increasing costs: Moderate remediation (cleanup to 10 
ppm PCB soil), Extensive remediation (cleanup to 1 ppm PCB 
soil), and No Cleanup, whose cost is driven by the potential for liti- 
gation costs due to increased risks of cancer incidence amongst 
the population exposed. 


36065 (AD-A-—218839/9/XAB) Treatment of methylene- 
induced carbon monoxide poisoning with hyperbaric 
oxygenation. Final report. Rudge, F.W. School of Aerospace 
Medicine, Brooks AFB, TX (USA). 1989. 8p. (USAFSAM-JA-89- 
47). Available from NTIS, PC A02/MF A01. 

Methylene chloride is an organic solvent with many industrial 
uses. Inhalation of methylene chloride fumes can result in toxicity, 
caused by hepatic biotransformation of methylene chloride to car- 
bon monoxide. A case of acute methylene chloride poisoning is 
presented, including successful treatment of this patient with the 


use of hyperbaric oxygenation. The rationale for the use of hyper- 
baric oxygenation in the treatment of methylene chloride poisoning 
is discussed. (aw) 


36066 (ORNL/FTR-3612) [Environmental risk assessment]: 
Foreign trip report, May 6, 1990-May 12, 1990. Travis, C.C. Oak 
Ridge National Lab., TN (USA). 31 May 1990. 24p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400. Or- 
der Number DE90011839. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

The traveler attended an International Conference on Risk As- 
sessment of Chemical Carcinogens in Rome, Italy. The objective of 
the conference was to provide technical knowledge in the area of 
environmental risk assessment to participants from the US and Eu- 
rope. Conference participants identified the following top priorities 
to aid in the application of risk assessment to environmental prob- 
lems: increased research in the application of pharmacokinetic and 
pharmacodynamic models in risk assessment, increased research 
on the use of biologic markers to determine extent of exposure and 
dose-response relationships of toxic substances, and increased 
international cooperation in research on the impact of toxic sub- 
stances on human health. 


36067 (PB—90-181777/XAB) NIOSH special occupational- 
hazard review with control recommendations: Use of ethylene 
oxide as a sterilant in medical facilities. Glaser, Z.R. National 
Inst. for Occupational Safety and Health, Rockville, MD (USA). Pri- 
orities and Research Analysis Branch. Aug 1977. 69p. 
(DHEW/PUB/NIOSH-77-200). Available from NTIS, PC A04/MF 
A01. 

Also available from Supt. of Docs. 

Ethylene oxide (ETO) is used extensively within health care facil- 
ities for sterilization of equipment and supplies which are heat 
sensitive. It is unique for this purpose. Alternative chemicals or pro- 
cesses have, in themselves, serious limitations or health hazards. 
Recent results of tests for mutagenesis have increased the con- 
cern for potential health hazards associated with exposure to ETO. 
In order to assess the potential for exposure and associated haz- 
ards, the National Institute for Occupational Safety and Health 
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(NIOSH) has undertaken this Special Occupational Hazard Review. 
An assessment is made of the evidence for toxic effects of ETO, 
especially with respect to mutagenic, teratogenic and carcinogenic 
potentials. Additionally, a limited field survey was conducted by 
NIOSH to document the use, problems, and potential for human 
exposure in medical facilities. The results of the survey were in 
agreement with data made available by the American Hospital As- 
sociation, the U.S. Army, other Federal agencies, and industrial 
and professional organizations. Based on the review, measures for 
control of occupational exposure are recommended. 


36068 (PB—90-185190/XAB) Metal-induced alteration of the 
cell membrane/cytoplasm complex studied by flow cytometry 
and detergent lysis. Zucker, R.M.; Elstein, K.H.; Easterling, R.E.; 
Massaro, E.J. Environmental Protection Agency, Research Triangle 
Park, NC (USA). Health Effects Research Lab. c 1988. 12p. (EPA- 
600/J-88/487). Available from NTIS, PC A03/MF A01. 

Pub. in Toxicology, Vol. 53, 69-78(Jul 1988). 

Flow cytometric analysis of the cell cycle is most effectively 
accomplished with membrane-/cytoplasma-free (clean) nuclei. Non- 
ionic detergents (e.g. NP40 or Triton X-100) commonly are 
employed to solubilize cells membranes/cytoplasm to produce 
‘clean’ nuclei. Treatment of murine erythroleukemic cells with tri-n- 
butylin methoxide, cadmium acetate, zinc sulfate, or lead acetate 
alters the properties of the cell membrane/cytoplasm complex mak- 
ing it resistant to NP40 dissolution. On a molar basis, the organotin 
compound was more effective in inducing resistance to detergent- 
mediated dissolution than the inorganic metal compounds. 
Resistance to NO40-mediated dissolution was manifested as an in- 
crease in the flow cytometric parameters 90 degree scatter and 
fluorescein isothiocyanate fluorescence and was confirmed by light 
microscopy. 


36069 (PB-90-185273/XAB) 7,12-dimethylbenz(a)anthracene- 
induced modulation of cytokines involved in cytotoxic t 
lymphocyte induction. House, R.V.; Pallardy, M.J.; Burleson, 
G.R.; Dean, J.H. Environmental Protection Agency, Research Tri- 
angle Park, NC (USA). Health Effects Research Lab. c 1988. 14p. 
(EPA-600/J-88/482). Available from NTIS, PC A03/MF A01. 

Pub. in In vitro Toxicology, a Jnl. of Molecular and Cellular Toxi- 
cology, Vol. 2, No. 4, 267-278(Dec 1988). 

Murine lymphocytes were exposed to the carcinogenic polycyclic 
aromatic hydrocarbon 7,12-dimethylbenz(a)anthracene (DMBA) 
and several cytokines were measured. Production of interleukin-1 
by macrophages, interleukin-2 by EL-4 thymoma, and gamma in- 
terferon by activated splenic lymphocytes were not affected by 
DMBA. However, interleukin-5 (also known as T cell replacing fac- 
tor) was significantly suppressed by DMBA. Cloned cytotoxic T 
lymphocyte activity was inhibited in a dose-dependent manner by 
DMBA and the suppression was significantly enhanced by addition 
of beta or gamma interferon. The results support the hypothesis 
that, rather than acting as a non-specific inhibitor of lymphocyte 
proliferation, DMBA-induced suppression of antigen-specific cytoly- 
sis is a mechanism directed against highly-specific cellular targets 
in the immune process. 


36070 (PB—90-187055/XAB) Methodology for assessing 
health risks associated with Indirect exposure to combustor 
emissions. Interim report (Final). Environmental Protection 
Agency, Cincinnati, OH (USA). Office of Environmental Criteria and 
Assessment. Jan 1990. 439p. (EPA-600/6-90/003). Available from 
NTIS, PC A19/MF AOS. 

The methodology document seeks to provide risk assessors with 
the guidance necessary to estimate the health risks that result from 
exposure to toxic pollutants in combustor emissions by pathways 
other than inhalation. The organization of the document reflects the 
four-step process of risk assessment (hazard identification, 
dose-response assessment, exposure assessment and risk charac- 
terization). The methodology is not intended to be prescriptive; that 
is, it does not comprise a set of guidelines or recommended 
approaches that the U.S. EPA believes should be applied in all cir- 
cumstances. Rather, it provides a set of procedures that the risk 
assessor can draw upon, where applicable, to a given assessment. 
The document describes analytical procedures and computer mod- 
els that can be used to estimate exposure and risk by a variety of 
environmental pathways. In addition, it serves as a preliminary 





source of data for carrying out the risk calculations. The degree of 
scientific support or uncertainty attendant to each calculation varies 
widely. Therefore, the appropriate use of these procedures and the 
discussion of uncertainties surrounding the results remain impor- 
tant responsibilities of the risk assessor. 


36071 (PB—90-187097/XAB) impact of ozone and sulfur 
dioxide on the yield of agricultural crops. Technical bulletin. 
Sommerville, M.C.; Spruill, S.E.; Rawlings, J.O.; Lesser, V.M. Agri- 
cultural Research Service, Raleigh, NC (USA). Nov 1989. 95p. 
(TB-292). Available from NTIS, PC AO5/MF A01. 

The National Crop Loss Assessment Network (NCLAN) was 
formed in 1980 to assess the effects of air pollutants on major agri- 
cultural crop yields. NCLAN consisted of U. S. government and 
non-government organizations that conducted field experiments, 
crop yield modeling, and economic analyses. Ozone and sulfur 
dioxide were selected as the air pollutant treatments for NCLAN 
studies because they were known to cause damage to vegetation. 
Experimental methods and results from individual studies have 
been reported by the principal investigators in many publications. 
The purpose of the publication is to summarize the statistical meth- 
ods used in the combined analyses, to present the polynomial and 
Weibull ozone dose-response equations determined in the com- 
bined analyses, and to summarize the effects of ozone on crop 
yields by presenting estimated relative yield losses for postulated 
levels of ozone pollution. 


36072 (PB-90-192782/XAB) Analytical procedures and 
quality-assurance plan for the determination of xenobiotic 
chemical contaminants in fish. National dioxin study. Phase 2. 
Environmental Protection Agency, Duluth, MN (USA). Environmen- 
tal Research Lab. Dec 1989. 32p. (EPA-600/3-90/023). Available 
from NTIS, PC A03/MF A01. 

See also PB—90-192774. 

The report describes the analytical procedures and quality assur- 
ance plan used for the determination of xenobiotic chemical 
contaminants including select pesticides, polynuclear aromatic hy- 
drocarbons, and polychlorinated biphenyls for Phase Il of the U.S. 
EPA National Dioxin Study. These methods are based upon 
compound identification and quantification by gas chromatography- 
mass spectrometry. 


36073 (PB-90-192972/XAB) NIOSH testimony on jewelry in- 
dustry before the Subcommittee on Labor Standards, House 
Committee on Education and Labor by P. J. Landrigan, Octo- 
ber 2, 1979. National Inst. for Occupational Safety and Health, 
Cincinnati, OH (USA). 2 Oct 1979. 10p. Available from NTIS, PC 
A02/MF A01. 

Testimony concerned the efforts of the National Institute for 
Occupational Safety and Health (NIOSH) in making the jewelry in- 
dustry a safe occupation for workers. Heavy emphasis has been 
placed in the southern New England area as there was an enor- 
mous concentration of the jewelry manufacturing industry in that 
region. It has been an industry of small shops. Workers in small 
shops have been at a greater risk than those in larger operations 
where more corporate attention is given to their safety. Workers in 
the jewelry industry were exposed to a wide variety of toxic sub- 
stances including organic solvents, metal fumes, acid mists, and 
asbestos. They may also be exposed to noise and may be at high 
risk of physical injury including amputation as the result of working 
with improperly guarded machine tools and power presses. Among 
the most harmful effects of the commonly used solvents were dam- 
age to the central nervous system and harmful effects on the 
circulatory system. Exposure to metal fumes can result in metal 
fume fever. Lead fumes may cause lead poisoning. Exposure to 
the other metals can result in irritation of the eyes, nose and respi- 
ratory tract along with lung cancer. 


36074 


(PB-90-193681/XAB) NIOSH testimony on flight 
attendants and airport ground-crew workers before the Sub- 
committee on Government Activities and Transportation, 
House Committee on Government Operations by J. M. Melius, 
August 16, 1980. National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA). 16 Aug 1980. 10p. Available from 
NTIS, PC A02/MF A01. 
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Testimony concerned the occupational health and safety prob- 
lems of flight attendants and airport ground crew workers. Flight 
attendants have frequently reported respiratory problems including 
cough, chest pain or tightness and palpitations. They have noticed 
increased prevalence of reproductive problems including menstrual 
difficulties, miscarriages, and birth defects. They also complain of 
frequent headaches, swollen ankles, back pain, and other muscu- 
loskeletal problems. Many hours at high altitudes may subject 
these workers to increased radiation and ozone exposures. They 
may also be exposed to carbon-monoxide and hazardous compo- 
nents of jet exhaust and cigarette smoke. They were subject to 
frequent changes in cabin pressure, to an atmosphere of low hu- 
midity, and to continual vibration and noise. They experienced 
frequent time zone and schedule changes and must lift and move. 
heavy objects in confined quarters. Studies of the ground crew 
workers have concentrated on baggage handlers, fuelmen, ware- 
house and air freight personnel, ramp workers, and airport and 
aircraft maintenance personnel including welders, electricians, me- 
chanics and other skilled craft workers. Studies concerned with 
safety, noise, jet fuel and jet exhaust, radiation, weather conditions, 
and other problems of these occupations were discussed. 


36075 (PB-90-194432/XAB) NIOSH testimony on polychio- 
rinated biphenyls before the Subcommittee on Oversight and 
Investigations, House Committee on Interstate and Foreign 
Commerce, by A. Robbins, March 12, 1980. National Inst. for 
Occupational Safety and Health, Cincinnati, OH (USA). 12 Mar 
1980. 8p. Available from NTIS, PC AO2/MF A01. 

The testimony concerned the efforts of NIOSH in a study of 
worker exposure to polychlorinated biphenyls (PCBs) at selected 
General Services Administration (GSA) facilities in the area of 
metropolitan Washington. The GSA employees being studied were 
exposed to transformer fluids containing PCBs in the National Cap- 
ital Region. NIOSH was to review work practices, recommend 
appropriate PCB handling procedures, and measure airborne levels 
of PCBs and certain other chemicals. An internal audit at the site 
had revealed that the PCB material was being improperly stored at 
the Switch Gear Shop; 43 employees reported various health prob- 
lems such as sterility, headaches, nausea, skin rashes and loss of 
appetite. The health of these 43 workers will be compared with a 
comparison group of unexposed GSA employees. The workers will 
be given complete medical examinations, including special tests to 
determine if they suffer from infertility, liver damage, nerve dam- 
age, or impairment of lung function. 


36076 (PB-90-194564/XAB) Occupational lead poisoning in 
the United States: Clinical and biochemical findings related to 
blood lead levels. Baker, E.L.; Landrigan, P.J.; Barbour, A.G.; 
Cox, D.H.; Folland, D.S. Bureau of Epidemiology, Atlanta, GA 
(USA). 1977. 34p. Available from NTIS, PC A03/MF A01. 

A study was made of 160 lead exposed workers at a secondary 
lead smelter, a small scrap smelter, and a lead chemicals facility to 
investigate dose response relationships between blood lead levels 
and toxic effects. The levels of blood lead ranged from 0.77 to 
13.51 micromoles/liter (micromol/l). In 70 workers, 44 percent of 
the total number, clinical evidence of toxic exposure was detected 
including colic in 33, wrist or ankle extensor muscle weakness in 
12, anemia in 27, elevated blood urea nitrogen (BUN) in 28, and 
possible encephalopathy in two. At blood lead levels below 1.93 
micromol/| no toxicity was detected. However, 13 percent of those 
workers with blood lead levels of 1.93 to 3.81 micromol/l had ex- 
tensor muscle weakness or gastrointestinal symptoms. In 5 percent 
of the workers with lead levels of 1.93 to 2.85 micromol/l, anemia 
was noted. Anemia was also noted in 14 percent with levels be- 
tween 2.90 and 3.81 micromol/I and in 36 percent with levels over 
3.86 micromol/|. In long term lead workers elevated BUN occurred. 
All but three workers with elevated BUN had at least 4 years of oc- 
cupational lead exposure, and nine had received oral chelation 
therapy. Eight of this group had reduced creatinine clearance and 
eight had decreased renal concentrating ability. 


36077 (PB-90-194598/XAB) Health-hazard evaluation report 
HETA 89-136-1991, Blue Range Mining Company, Lewistown, 
Montana. Daniels, W.J.; Hales, T.R. National Inst. for Occupational 
Safety and Health, Cincinnati, OH (USA). Oct 1989. 24p. (HETA— 
89-136-1991). Available from NTIS, PC A03/MF A01. 
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The Blue Range Mining Company, Lewistown, Montana, was 
investigated for possible employee exposures to lead in the fire as- 
say process used to separate noble metals from their ores using 
dry reagents and heat. An 8-hour time-weighted average (TWA) 
lead concentration of 850 microg/cubic meter of air was noted in 
the personal breathing-zone sample for the assayist, which was 
above the Mine Safety and Health Administration standard of 150 
microg/cubic meter at an 8-hour TWA. The employees in the assay 
laboratory reported an increased frequency and intensity of symp- 
toms consistent with lead poisoning compared with nonassay 
laboratory employees. One of the four laboratory employees had a 
blood lead level of 50 micrograms/deciliter, which was above the 
Occupational Safety and Health Administration action level of 30 
microg/cubic meter. The mean free erythrocyte protoporphyrin lev- 
els were significantly higher among the assay laboratory employees 
compared to other employees. The report concludes that a hazard 
did exist during the fire assay operations. Recommendations to 
management on measures to reduce this exposure are provided. 


36078 (PB-90-196411/XAB) Toxicological profile for 1,1,2- 
trichloroethane. Final . Clement Associates,  inc., 
Washington, DC (USA). Dec 1989. 117p. Available from NTIS, PC 
AO6/MF A01. 

The ATSDR toxicological profile is intended to characterize suc- 
cinctly the toxicological and health effects information for the 
hazardous substance being described. Each profile identifies and 
reviews the key literature that describes a hazardous substance’s 
toxicological properties. Other literature is presented but described 
in less detail than the key studies. Each toxicological profile begins 
with a public health statement, which describes in nontechnical lan- 
guage a substance’s relevant toxicological properties. Following the 
statement is material that presents levels of significant human ex- 
posure and, where known, significant health effects. The adequacy 
of information to determine a substance’s health effects is 
described in a health effects summary. Data needs that are of sig- 
nificance to protection of public health will be identified by ATSDR, 
the National Toxicology Program of the Public Health Service, and 
EPA. The focus of the profiles is on health and toxicological infor- 
mation; therefore, we have included this information in the front of 
the document. 


36079 (PB—90-197930/XAB) Toxicology and carcinogenesis 
studies of nitrofurantoin (CAS No. 67-20-9) in F344/n rats and 
B6C3F1 mice (feed studies). Technical report. French, J.E. Na- 
tional Toxicology Program, Research Triangle Park, NC (USA). Sep 
1989. 214p. (NIH/PUB-—89-2597). Available from NTIS, PC A10/MF 
A02. 

Two-year toxicology and carcinogenesis studies were conducted 
by administering diets containing 0, 600, or 1,300 ppm nitrofuran- 
toin to groups of 50 female rats for 103 weeks. Groups of 50 male 
rats and 50 mice of each sex were fed diets containing 0, 1,300 or 
2,500 ppm for 103 weeks. Under the conditions of these 2-year 
feed studies, there was some evidence of carcinogenic activity of 
nitrofurantoin for male F344/N rats as shown by increased inci- 
dences of uncommon kidney tubular cell neoplasms. Uncommon 
osteosarcomas of the bone and neoplasms of the subcutaneous 
tissue were observed in dosed male rats. Incidences of interstitial 
cell adenomas of the testis and neoplasms of the preputial gland 
were decreased in the 2,500-ppm group of male rats. There was 
no evidence of carcinogenic activity of nitrofurantoin for female 
F344/N rats fed diets containing 600 ppm or 1,300 ppm for 2 
years. Female rats may have been able to tolerate higher doses. 
There was no evidence of carcinogenic activity of nitrofurantoin for 
male B6C3F(1) mice fed diets containing 1,300 ppm or 2,500 ppm 
for 2 years. There was clear evidence of carcinogenic activity of ni- 
trofurantoin for female B6C3F(1) mice as shown by increased 
incidences of tubular adenomas, benign mixed tumors, and granu- 
losa cell tumors of the ovary. 


36080 (PB—90-198037/XAB) Effects of ambient ozone on 
respiratory function in healthy adults exercising outdoors. 
Spektor, D.M.; Lippmann, M.; Thurston, G.D.; Lioy, P.J.; Stecko, J. 
New York Univ., NY (USA). Inst. of Environmental Medicine. c 
1988. 10p. Available from NTIS, PC AO2/MF A01. 

Pub. in American Review of Respiratory Disease, Vol. 138, 821- 
828(Oct 1988). 
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The effect of exposure to ozone (O3) in ambient air on respira- 
tory function was studied in 30 healthy adult nonsmokers engaged 
in a regular daily program of outdoor exercise in Tuxedo, NY dur- 
ing the summer of 1985. Each subject did the same exercise each 
day, but exercise intensity and duration varied widely between sub- 
jects, with minute ventilation ranging from 20 to 153 L and duration 
ranging from 15 to 55 min. Spirometry was performed immediately 
before and after each exercise period. O3 concentrations during 
exercise ranged from 21 to 124 parts per billion (ppb). All 
measured functional indexes showed significant (p<0.01) O3- 
associated mean decrements with FVC at -2.1 ml/ppb, FEV1 at 
-1.4 mV/ppb, PEFR at -9.2 mi/s/ppb, FEF25-75 at -6.0 mV/s/ppb, 
and FEV1/FVC at -0.038%/ppb. Mean decrements were smaller for 
10 subjects with minute ventilations >100 L than for 10 other sub- 
jects with minute ventilations between 60 and 100 L or for the 10 
subjects with minute ventilations below 60 L. Overall, the functional 
decrements were similar in magnitude to those seen in children en- 
gaged in supervised recreational programs in summer camps. For 
10 subjects with minute ventilations comparable to those used in 
controlled 1- and 2-h exposures to O3 in purified air in chambers 
(50 to 80 L), the effects were about twice as large as those re- 
ported for the chamber studies. 


36081 (PB—90-198078/XAB) Natural killer activity in 
Fischer-344 rat lungs as a method to assess pulmonary 
immunocompetence: Iimmunosuppression by phosgene in- 
halation. Burleson, G.R.; Keyes, L.L. Northrop Services, Inc., 
Research Triangle Park, NC (USA). c 1989. 25p. Available from 
NTIS, PC A03/MF A01. 

Pub. in Immunopharmacology and Immunotoxicology, Vol. 11, 
No. 2-3, 421-443(Sep 1989). 

Phosgene is a hazardous air toxic and a potential occupational 
health hazard. Studies were initiated to determine whether expo- 
sure to phosgene resulted in local pulmonary or systemic immune 
dysfunction. The effect of phosgene on lung natural killer (NK) 
activity was quantified at different times after exposure. Acute phos- 
gene exposure resulted in a suppressed pulmonary NK activity on 
days 1, 2, and 4 after exposure; however, normal levels of biologi- 
cal activity were observed 7 days after exposure. The suppressed 
NK activity was not restored after removal of adherent cells. Pul- 
monary immunotoxicity was also observed after exposure at 0.5 
ppm, while no adverse effects were observed at 0.1 ppm phos- 
gene. Systemic immunotoxic effects were observed for NK activity 
in the spleen, but not in the peripheral blood. The report is the first 
of a systemic immunotoxic effect after exposure to phosgene. It is 
thus important in pulmonary immunotoxicology to evaluate systemic 
immune functions, since secondary effects — distant to the original 
interaction — may occur with potential serious consequences. 


36082 (PB-90-198086/XAB) Strategies for the use of com- 
putational SAR methods in assessing genotoxicity. Richard, 
A.M.; Rabinowitz, J.R.; Waters, M.D. Environmental Protection 
Agency, Research Triangle Park, NC (USA). Health Effects Re- 
search Lab. c 1989. 18p. (EPA-600/J-89/269). Available from 
NTIS, PC A03/MF A01. 

Pub. in Mutation Research, Vol. 221, 181-196(1989). 

The relationship between computational SAR studies and rele- 
vant data gathering and generation activities is complex. First, the 
chemical class to be studied is selected on the basis of information 
requirements for hazard identification and assessment. Member- 
ship in the class is determined by consideration of chemical 
structure and reactivity. Compilation of the existing bioassay data 
for this chemical class follows immediately from the specification of 
the class. Bioassay data, qualitative knowledge of general chemical 
reactivities in this class, and knowledge concerning potential inter- 
actions with biomolecular targets all contribute to the derivation of 
possible mechanisms for biological activity. Computational studies 
based on modeling the proposed mechanism of action and/or the 
existing data base can provide a quantitative basis for the differen- 
tiation between chemicals. There is the opportunity for continuing 
feedback between the quantitative computational studies and the 
development of a relevant bioassay data base for this chemical 
class. The qualitative and quantitative information on the potential 
biological responses obtained will provide a rational basis for ex- 
trapolation from the extant data base to the chemicals of interest, 





and to biological responses significant to the assessment for which 
complete data are unavailable. 


36083 (PB-90-198094/XAB) Nickel absorption and kinetics 
in human volunteers. Sunderman, F.W.; Hopfer, S.M.; Sweeney, 
K.R.; Marcus, A.H.; Most, B.M. Connecticut Univ., Farmington, CT 
(USA). School of Medicine. c 1989. 9p. Available from NTIS, PC 
A02/MF A01. 

Pub. in Proceedings of the Society for Experimental Biology and 
Medicine, Vol. 191, 5-11(Apr 1989). 

Mathematical modeling was performed of the kinetics of nickel 
absorption, distribution and elimination in healthy human volunteers, 
who ingested NiSO4 in drinking water or added food. Nickel was 
analyzed by electrothermal atomic absorption spectrophotometry in 
serum, urine, and feces collected during 2 days before and 4 days 
after a specified NiSO4 dose (12 ug Ni/kg, N=4; 18 ug Ni/kkg, N=4; 
or 50 ug Ni/kg, N=1). The study confirms that dietary constituents 
profoundly reduce the bioavailability of Ni2+ for alimentary absorp- 
tion; approximately one-quarter of nickel ingested in drinking water 
after an over-night fast is absorbed from the human intestine and 
excreted in urine, compared to only one percent of nickel ingested 
in food. The compartmental model and kinetic parameters provided 
by the study will reduce the uncertainty of toxicological risk assess- 
ments of human exposures to nickel in drinking water and food. 


36084 (PB-90-198631/XAB) Metabolism, toxicity, and car- 
cinogenicity of trichloroethylene. Bruckner, J.V.; Davis, B.D.; 
Biancato, J.N. Environmental Protection Agency, Las Vegas, NV 
(USA). Environmental Monitoring Systems Lab. c 1989. 22p. (EPA-— 
600/J-89/321). Available from NTIS, PC A03/MF A01. 

Pub. in Critical Reviews in Toxicology, Vol. 20, No. 1, 31- 
50(1989). 

Lifetime cancer or unit risk estimates for trichloroethylene (TRI) 
have been calculated on the basis of metabolized dose-tumor inci- 
dence relationships. Previously, it was common practice to directly 
extrapolate exposure dose-tumor incidence data from laboratory 
animal studies to predict cancer risks in humans. Such direct 
species-to-species extrapolations, however, do not take into ac- 
count potentially important species differences in pharmacokinetics. 
The consideration and use of pharmacokinetics and metabolic data 
can significantly reduce, though not eliminate, uncertainties inher- 
ent in species-to-species, route-to-route, and high- to low-dose 
extrapolations. The total amount of TRI metabolized was consid- 
ered in the most recent EPA Health Assessment Document for 
Trichloroethylene to be the effective dose (EFD) produced tumors. 


36085 (PB—90-198664/XAB) Increased 8-hydroxyguanine 
content of chloroplast DNA from ozone-treated plants. Floyd, 
R.A.; West, M.S.; Hogsett, W.E.; Tingey, D.T. Oklahoma Medical 
Research Foundation, Oklahoma City, OK (USA). c 1989. 6p. 
Available from NTIS, PC A02/MF A01. 

Pub. in Plant Physiology 91, 644-647(1989). 

The mechanism of ozone-mediated plant injury is not known but 
has been postulated to involve oxygen free radicals. Hydroxyl free 
radicals react with DNA causing formation of many products, one 
of which is 8-hydroxyguanine. By using high performance liquid 
chromatography with electrochemical detection, the 8-hydroxy-2’- 
deoxyguanosine (8-OHdG) content of a DNA enzymatic digest can 
be sensitively quantitated. Beans and peas were treated with an 
ozone regime that caused acute injury. Chloroplast DNA was ob- 
tained from plants harvested either immediately after ozone 
treatment or 24 hours later. Ozone-exposed plants in general had 
nearly two-fold higher levels of 8-OHdG as compared to control 
plants. In vitro treatment of DNA in buffer solution with ozone did 
not cause formation of 8-OHdG in DNA, even though ozone did re- 
act directly with the macromolecule per se. Exposure of isolated 
illuminated chloroplasts to ozone caused nearly a seven-fold 
increase in the amount of 8-OHdG in the chloroplast DNA as com- 
pared to none-oxone-exposed chloroplasts. The results suggest 
that ozone exposure to plants causes formation of enhanced levels 
of oxygen free radicals, thus mediating formation of 8-OHdG in 
chloroplast DNA. The reaction of ozone with DNA per se did not 
cause formation of 8-OHdG. 


36086 (PB-90-199407/XAB) Perinatal immunotoxicity of 
benzene toward mouse B cell development. Wierda, D.; King, 
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A.; Luebke, R.; Reasor, M.; Smialowicz, R.J. West Virginia Univ., 
Morgantown, WV (USA): c 1989. 18p. Available from NTIS, PC 
A03/MF A01. 

Pub. in Jnl of the American College of Toxicology, Vol. 8, No. 
5(1989). 

Benzene is widely used by chemical industries and exposure to 
benzene has been shown experimentally to be immunotoxic in 
adult animals. The present study addressed whether exposure of 
fetuses in utero to benzene compromises the development of fetal 
B lymphopoiesis and whether B-lymphocyte development recovers 
postnatally. Pregnant BALB/C dams were given intraperitoneal in- 
jections of benzene (100 mg/kg, twice daily) from day 12.5 of 
gestation through day 19.5 of gestation. Phenotypic analysis re- 
vealed that fetal liver cell suspensions from embryos exposed in 
utero contained fewer pre-B cells and B cells than corresponding 
controls. Fetal liver cell cultures established from these embryos 
also produced fewer B cells. In contrast, pre-B cells were elevated 
in the livers of 8-day-old neonates that had been exposed to ben- 
zene in utero. Moreover, responsiveness to the B-cell mitogen, 
LPS, was significantly decreased in spleen cell cultures derived 
from these neonates. The results indicate that in utero exposure to 
high concentrations of benzene alters fetal B lymphopoiesis and 
may compromise immune responsiveness postnatally. 


36087 (PB-90-199456/XAB) Clastogenicity evaluation of 
seven chemicals commonly found at hazardous industrial- 
waste sites. Sandhu, S.S.; Ma, T.H.; Peng, Y.; Zhou, X. 
Environmental Protection Agency, Research Triangle Park, NC 
(USA). Health Effects Research Lab. c 1989. 11p. (EPA-600/J- 
89/335). Available from NTIS, PC AO3/MF A01. 

Pub. in Mutation Research, Vol. 224, 437-445(Sep 1989). 

Seven chemicals commonly found at industrial waste sites were 
tested with the Tradescantia-micronucleus (Trad-MCN) assay to 
evaluate their clastogenic potential. They were: Aldrin, arsenic 
trioxide, 1,2-benz(a,h)anthracene, dieldrin, heptachlor, lead tetraac- 
etate, and tetrachloroethylene. Results of repeated tests for 
clastogenicity yielded the minimum effective dose (MED) of 0.44 
ppm for lead tetraacetate, 3.81 ppm for dieldrin, and 1.88 ppm for 
heptachior. Arsenic trioxide and 1,2-benz(a,h)anthracene yielded 
positive responses at the MED of 3.96 ppm and 2.28 ppm, respec- 
tively. Aldrin and tetrachloroethylene were considered to be 
immiscible with water, and the test yielded negative responses. 
Results of tetrachloroethylene fume treatment yielded a positive 
response at the MED of 30 ppm/min in 2-hr exposures. Five chem- 
icals determined to be clastogens by the test were ranked 
according to their MED in the descending order of potency as fol- 
lows: Lead tetraacetate, heptachlor, 1,2-benz(a,h)anthracene, 
dieldrin, and arsenic trioxide. Results of the study indicate that 
Trad-MCN bioassay could be effectively utilized for assessing the 
genetic hazard from the leachates and volatile compounds emanat- 
ing from uncontrolled industrial waste sites. 


36088 (PB-90-199514/XAB) Innovative processes for recla- 
mation of contaminated subsurface environments. Final 
report, August 1986-August 1989. Canter, L.W.; Streebin, L.E.; 
Carlota Arquiaga, M.; Carranza, F.E.; Miller, D.E. Oklahoma Univ., 
Norman, OK (USA). School of Civil Engineering and Environmental 
Science. 1989. 76p. Available from NTIS, PC AOS/MF A01. 
Research to better assess the capabilities and limitations of 
fixed-film bioreactors for removing selected organic contaminants 
from ground water or from contaminated vapor streams produced 
by air stripping of polluted ground water and by soil venting opera- 
tions is described. Work was focused on volatile chlorinated 
aliphatic hydrocarbons and light aromatic constituents of distilled 
petroleum products, two groups of compounds which have been 
identified in polluted ground water more frequently and usually in 
higher concentration than other organic pollutants. The biodegrada- 
tion processes involved and the effects of bioreactor operating 
parameters and systems configurations on contaminant removal 
were evaluated. Results obtained indicate a significant potential for 
employment of fixed-film bioreactors in systems for above ground 
treatment of contaminated ground water and vadose zone gases. 


36089 (PB-90-200692/XAB) Bacterial sorption of heavy 
metals. Mullen, M.D.; Wolf, D.C.; Ferris, F.G.; Beveridge, T.J.; 
Flemming, C.A. Environmental Protection Agency, Athens, GA 
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(USA). Environmental Research Lab. c 1989. 9p. (EPA-600/J- 
89/319). Available from NTIS, PC A02/MF A01. 

Pub. in Applied and Environmental Microbiology, Vol. 55, No. 12, 
3143-3149(Dec 1989). 

Four bacteria, Bacillus cereus, B. subtilis, Escherichia coli, and 
Pseudomonas aeruginosa, were examined for the ability to remove 
Ag*, Cd**+, Cu**, and La* from solution by batch equilibration 
methods. Cd and Cu sorption over the concentration range 0.001 
to 1 mM was described by Freundlich isotherms. At 1 mM concen- 
trations of both Cd**+ and Cu**, P. aeruginosa and B. cereus were 
the most and least efficient at metal removal, respectively. Fre- 
undlich K constants indicated that E. coli was most efficient at 
Cd?* removal and B. subtilis removed the most Cu**+. Removal of 
Ag* from solution by bacteria was very efficient; an average of 
89% of the total Ag* was removed from the 1 mM solution, 
whereas only 12, 29, and 27% of the total Cd**, Cu®*, and La®*, 
respectively, were sorbed from 1 mM solutions. Electron mi- 
croscopy indicated that La*+ accumulated at the cell surface as 
needielike, crystalline precipitates. Silver precipitated as discrete 
colloidal aggregates at the cell surface and occasionally in the cy- 
toplasma. The results indicate that bacterial cells are capable of 
binding large quantities of different metals. 


36090 (PB—90-200767/XAB) Physiological basis of differen- 
tial plant sensitivity to changes in atmospheric quality. Tingey, 
D.T.; Andersen, C.P. Northrop Services, Inc., Corvallis, OR (USA). 
1990. 65p. (EPA-600/D-90/010). Available from NTIS, PC A04/MF 
A01. 

The chapter addresses the physiological basis of differential 
plant sensitivity to pollutants. A generic model will be used to pro- 
vide a conceptual framework for discussing differential plant 
sensitivity. After a brief description of the model, potential feedback 
control of physiological responses will be illustrated with examples 
from the literature. Plant responses to multiple pollutants, including 
the nonadditive nature of stress response is briefly addressed. 


36091 (PB—-90-501909/XAB) Industrial exposure and control 
technologies tor OSHA-regulated hazardous substances. Data 
file. Conway, H.; Powell, J. Occupational Safety and Health Ad- 
ministration, Washington, DC (USA). 1988. mag ta Available from 
NTISCP T02. 

See also PB-89-210199, PB—88-215884, PB—89-900300, and 
PB-89-121487. Source tape is in the ASCII character set. This re- 
stricts preparation to 9 track, one-half inch tape only. Identify 
recording mode by specifying density only. For price at 6250 bpi 
density, call NTIS Computer Products. 

The information on the tape includes health, toxicity, economic 
and technological data and other information on about 600 sub- 
stances currently regulated, or candidates for regulation, by the 
Occupational Safety and Health Administration (OSHA). The infor- 
mation is intended to serve as a reference for those who are 
potentially exposed to one or more of these substances in their 
workplace and for those who have supervisory or management re- 
sponsibility for workers potentially exposed. OSHA permissible 
exposure limits for the 600 substances reflect all updates and 
changes as presented in the January 19, 1989 Federal Register. 


36092 (PB—90-864604/XAB) Nitrosamine toxicity and 
metabolism. May 1978-October 1989 (A Bibliography from the 
Life Sciences Collection data base). Report for May 1978- 
October 1989. National Technical Information Service, Springfield, 
VA (USA). Apr 1990. 79p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the toxicity, 
metabolism, and carcinogenicity of nitrosamines. Nitrosamines oc- 
cur in foods, tobacco products, industrial emissions, cosmetics, 
beverages, and rubber products. Articles include testing methods 
for nitrosamine carcinogenicity and mutagenicity, analysis and 
determination in various food and cosmetic products, relative toxici- 
ties of nitrosamines, metabolism of nitrosamines, and their 
production in foods and the human intestinal system. Animal stud- 
ies of nitrosamine toxicology are not included in this publication. 
Nitrosamine contents of meat products are referenced in a related 
published bibliography. (Contains 176 citations fully indexed and in- 
cluding a title list.) 
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36093 (PB—90-865320/XAB) Indoor air pollution: Health 
effects. April 1977-March 1990 (A Bibliography from the COM- 
PENDEX data base). Report for April 1977-March 1990. National 
Technical Information Service, Springfield, VA (USA). Apr 1990. 
53p. Available from NTISPC NO1/MF N01. 

Supersedes PB—89-865869. 

This bibliography contains citations concerning health effects as- 
sociated with indoor pollutants. Pollutants discussed include carbon 
dioxides, nitrogen oxides, particulates, formaldehydes, carbon 
monoxides, paints, pesticides, solvents, smoke, sealants, soils, ad- 
hesives, aerosols, dusts, cleaners, and moisture. Health effects, 
from simple discomfort to tight or sick building syndrome, and in- 
cluding maladies such as Legionnaires’ disease and cancer, are 
discussed. Test methods for detecting indoor pollutants are briefly 
cited. (This updated bibliography contains 89 citations, 28 of which 
are new entries to the previous edition.) 


36094 (PB-90-865494/XAB) Lead: Occupational health haz- 
ards. July 1971-March 1990 (A Bibliography from the NTIS 
data base). Report for July 1971-March 1990. National Technical 
Information Service, Springfield, VA (USA). Apr 1990. 52p. Avail- 
able from NTISPC NO1/MF NO1. 

Supersedes PB-89-860191. 

This bibliography contains citations concerning the health haz- 
ards of working with lead-containing material and processes. 
Health hazard evaluations of lead exposure in industrial settings 
such as resource recovery plants, iron foundries, lead ore process- 
ing plants, mines, scrap metal processing plants and yards, 
tanning facilities, and printing facilities are included. Clinical studies 
of worker exposure to lead are presented. Occupational Safety and 
Health Administration lead standards are discussed with regard to 
abatement procedures for lead exposure in the workplace. (This 
updated bibliography contains 78 citations, 13 of which are new 
entries to the previous edition.) 


36095 (PB-90-865585/XAB) Bioaccumulation of heavy met- 
als by fish. January 1977-April 1990 (A Bibliography from the 
Selected Water Resources Abstracts data base). Report for 
January 1977-April 1990. National Technical Information Service, 
Springfield, VA (USA). Apr 1990. 132p. Available from NTISPC 
NO1/MF NO1. 

Supersedes PB-89-862049. 

This bibliography contains citations concerning distribution and 
bioaccumulation of heavy metals in marine and freshwater fish. 
Surveys, toxicological effects, mechanisms of accumulation, and 
temperature and concentration effects are discussed. (This up- 
dated bibliography contains 220 citations, 26 of which are new 
entries to the previous edition.) 


36096 (PB-90-866054/XAB) Sister chromatid exchange as- 
say. January 1978-April 1990 (A Bibliography from the NTIS 
data base). Report for January 1978-April 1990. National Techni- 
cal Information Service, Springfield, VA (USA). Apr 1990. 91p. 
Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning use of the sister 
chromatid exchange (SCE) assay for toxicological studies. SCE 
assays are very sensitive measures of genotoxic damage to chro- 
mosomes. SCE toxicological studies analyzing vinyl carbamate, 
nerve gas, tritium, chlorofluorocarbons, sewage sludge, arsenic, 
ionizing radiation, ethylene oxide, microwave radiation, coal and oil 
fly ash, heavy metals, and sodium azide are discussed. SCE stud- 
ies using both human and animal tissue cultures are described. 
SCE studies in the developing fetus, and improved SCE tech- 
niques are also described. (Contains 146 citations fully indexed 
and including a title list.) 


36097 (PB-90-866062/XAB) Bioreactors: Waste-water treat- 
ment. April 1979-January 1990 (A Bibliography from the Life 
Sciences Collection data base). Report for April 1979-January 
1990. National Technical Information Service, Springfield, VA 
(USA). Apr 1990. 55p. Available from NTISPC NO1/MF NO1. 

This bibliography contains citations concerning the use of biore- 
actors for wastewater treatment. Stirred tank, photobio, plate 
column, fluidized and nonfluidized bed, biofilm, oxidizing, compost- 
ing, hollow, and porous membrane reactors, in conjunction with 
various microbiological, chemical, and physical technologies, are 





included. Applications in municipal treatment, food processing, 
chemical, agricultural, mining, and oil refining industries are re- 
viewed. (Contains 111 citations fully indexed and including a title 
list.) 


36098 (PB-90-866534/XAB) Water pollution effects of met- 
als on fresh-water fish. April 1971-April 1990 (A Bibliography 
from the NTIS data base). Report for April 1971-April 1990. Na- 
tional Technical Information Service, Springfield, VA (USA). Apr 
1990. 141p. Available from NTISPC NO1/MF NO1. 

Supersedes PB—89-854376. 

This bibliography contains citations concerning laboratory and 
field studies regarding effects of metals on fresh-water fish. Topics 
include toxicity studies of specific species, bioaccumulation, and 
the distribution and fate of metals in fresh water bodies. Copper, 
chromium, cadmium, mercury, and zinc are among the metals con- 
sidered. (This updated bibliography contains 245 citations, 13 of 
which are new entries to the previous edition.) 


36099 (PB-90-866591/XAB) Asbestos in drinking water. 
January 1977-April 1990 (A Bibliography from the Selected 
Water Resources Abstracts data base). Report for January 
1977-April 1990. National Technical Information Service, Spring- 
field, VA (USA). Apr 1990. 59p. Available from NTISPC NO1/MF 
NO1. 

Supersedes PB—89-856934. 

This bibliography contains citations concerning the occurrence 
and problems associated with asbestos-fiber-contaminated drinking 
water. The role of asbestos cement pipes and factors involved in 
the release of asbestos fibers are discussed. Distribution data, epi- 
demiology studies, and health effects are considered. Detection 
and measurement methods are also discussed. (This updated bibli- 
ography contains 90 citations, 10 of which are new entries to the 
previous edition.) 


36100 (PB-90-866641/XAB) Volatile organic compounds in 
coatings. January 1980-February 1990 (A Bibliography from 
World Surface Coatings abstracts). Report for January 1980- 
February 1990. National Technical Information Service, Springfield, 
VA (USA). Apr 1990. 130p. Available from NTISPC NO1/MF N01. 

Supersedes PB-89-8581 87. 

This bibliography contains citations concerning the production of 
coatings that meet regulations set to reduce volatile organic com- 
pounds (VOC). Environmental Protection Agency regulations and 
coating compositions designed to meet those regulations are dis- 
cussed. Citations of selected patents are included. Applications in 
automotive coatings, appliance paints, and printing inks are pre- 
sented. (This updated bibliography contains 309 citations, 66 of 
which are new entries to the previous edition.) 


36101 Cytogenetic effects of cigarette smoke on pulmonary 
alveolar macrophages of the rat. Rithidech, K. (Lovelace 
Biomedical and Environmental Research Institute, Albuquerque, 
NM (USA)); Chen, B.T.; Mauderly, J.L.; Whorton, E.B. Jr.; Brooks, 
A.L. Environmental and Molecular Mutagenesis (USA), 14(1): 27- 
33 (1989). DOE Contract AC04-76EV01013. 

To determine accurately the potential genetic damage induced by 
toxic inhaled agents, the cells that receive a high concentration of 
such agents should be analyzed. Pulmonary alveolar macrophages 
(PAMs) represent such cells. The authors compared the cytoge- 
netic effects of cigarette smoke on PAMs of rats exposed 
repeatedly by different methods. This study was part of a larger in- 
vestigation of the health effects resulting from different methods of 
exposing rats to cigarette smoke. Fischer 344/N male rats were 
randomly selected from five different exposure groups. The rats 
were exposed 6 hr/day, 5 days/week for 22-24 days. All smoke- 
exposed rats received the same daily concentrations x time 
product of cigarette smoke. Rats were injected intraperitoneally 
with colchicine at the end of exposure. PAMs were obtained by 
lung lavage and chromosomal damage was measured. Highly sig- 
nificant smoke-induced differences in both structural and numerical 
aberrations were observed in continuously exposed rats vs. sham 
controls, regardless route of exposure. The structural aberrations 
observed were chromatid-type deletions. Both hypoploid and hy- 
perploid cells were detected. The data suggest that cigarette 
smoke is clastogenic and may disrupt spindle-fiber formation. 
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These activities may play a role in the induction of human carcino- 
genesis caused by cigarette smoke exposure. 


36102 Assays of three carcinogen/non-carcinogen chemical 
pairs for in vivo induction of chromosome aberrations, sister 
chromatid exchanges and micronuclei. McFee, A.F. (Oak Ridge 
Associated Univ., TN (USA)); Lowe, K.W.; Jauhar, P.P.; MacGre- 
gor, J.T.; Wehr, C.M. Environmental and Molecular Mutagenesis 
(USA), 14(4): 207-220 (1989). 

Three pairs of structurally similar carcinogenic/non-carcinogenic 
chemicals were tested for in vivo genotoxic ac- 
tivity in B6C3F1 mice. The  carcinogenic/non-carcinogenic 
pairs, respectively, were o-toluidine hydrochloride/o-anthranilic 
acid, 4-chloro-o-phenylenediamine/4-nitro-o-phenylenediamine, and 
3-(chloromethyl)/pyridine hydrochloride/2-(chloromethyl)pyridine hy- 
drochloride. Bone marrow cells from mice given intraperitoneal 
injections of up to the maximum tolerated dose were evaluated for 
chromosomal aberration, sister chromatid exchange, and micronu- 
cleus induction, o-anthranilic acid and o-toluidine hydrochloride did 
not increase the frequency of chromosomal aberrations or micronu- 
clei. o-Toluidine hydrochloride increased the frequency of sister 
chromatid exchanges in two successive trials, while o-anthranilic 
acid had a positive effect on sister chromatid exchanges in two of 
three trials. Both 2-(chloromethyl) and 3-(chloromethyl)pyridine hy- 
drochloride were negative for all three endpoints. Assays for 
chromosomal aberrations and micronuclei each distinguished be- 
tween 4-chioro-o-phenylenediamine and its non-carcinogenic 
companion, 4-nitro-o-phenylenediamine produced a few cells with 
very large numbers of aberrations rather than an even distribution 
of damage among cells. 


36103  Biotesting of wastewater: Comparative study using 
the Salmonella and CHO assay systems. Waters, L.C. (Oak Na- 
tional Lab., TN (USA)); Scheniey, R.L.; Owen, B.A.; Jolley, R.L.; 
Buchanan, M.V.; Walsh, P.J.; Hsie, A.W.; Condie, L.W. Environ- 
mental and Molecular Mutagenesis (USA), 14(4): 254-263 (1989). 
DOE Contract AC05-840R21400. 

Means to assess the toxicity of wastewaters are essential to im- 
plementing the Federal Clean Water Act. Health risk assessment 
based on single chemicals is limited by the number of chemicals 
that can be identified and to those chemicals for which toxicity data 
are available. Long-term whole animal tests on large numbers of 
waste-water samples are not practical. In this study, two short-term 
tests, the Salmonella mutagenicity assay and the Chinese hamster 
ovary (CHO) cell assay for mutagenicity and cytotoxicity, were 
evaluated as potentially useful biomonitors of wastewaters. Cyto- 
toxicity and mutagenicity were detected in some unconcentrated 
wastewater samples using these modifications. Data on eight 
wastewater samples, representing five different sites, indicated that 
the Salmonella test is the more sensitive indicator of mutagenic 
activity in those samples, whereas the CHO test is a sensitive indi- 
cator of the presence of cytotoxic components. Wastewater 
concentrates, prepared by adsorption onto XAD-2 and blue cotton, 
were compared in the two bioassays. In a single concentrate, the 
two short-term tests detected distinctly different mutagens. Advan- 
tages of using the CHO-AS52 cell line instead of the CHO-K,BH, 
line for detecting wastewater mutagens were indicated. This study 
illustrates the complementary use of multiple bioassays and con- 
centration methods to detect and characterize toxic components in 
wastewater. 


36104 Variability in the frequency of sister-chromatid ex- 
change in larvae of Mytilus edulis: Implications for field 
monitoring. Jones, |.M. (Lawrence Livermore National Lab., CA 
(USA)); Harrison, F.L. Journal of Experimental Marine Biology and 
Ecology (Netherlands), 113(3): 283-288 (15 Dec 1987). DOE Con- 
tract W-7405-ENG-48. 

Striking variation in the frequency of sister-chromatid exchange 
(SCE) was detected in progeny of different groups of fiekd-collected 
and control Mytilus edulis adults from Tomales Bay, CA. Ability to 
detect SCE was accomplished by exposure of developing larvae to 
5-bromodeoxyuridine. The results demonstrate that there is no 
intrinsic limit to the frequency of occurrence of SCE in mussel lar- 
vae. The results imply that the mussel larval SCE assay may have 
greater sensitivity than indicated by previous studies of SCE induc- 
tion by direct exposures of larvae to SCE-inducing chemicoals. In 
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addition, although the cause of the high SCE frequencies is 
unknown, the observations indicate that direct analysis of transgen- 
erational transfer of genotoxic agents should be performed. It is 
concluded that, with further study, this assay may be useful in de- 
tecting environmental exposures to genotoxic contaminants. 15 
refs., 1 fig. 


36105 In vitro genotoxicity of dyes present in colored 
smoke munitions. Brooks, A.L. (Lovelace Biomedical and Envi- 
ronmental Research Institute, Albuquerque, NM (USA)); Seiler, 
F.A.; Hanson, R.L.; Henderson, R.F. Environmental and Molecular 
Mutagenesis (USA), 13(4): 304-313 (1989). DOE Contract ACO4- 
76EV01013. 

Genetic toxicology studies were conducted on organic dyes and 
mixtures used in colored smoke munitions. The dyes studied in- 
cluded Solvent Red 1; two different batches (Lot 1 and Lot 2) of 
Disperse Red 11; terephthalic acid; and a mixture of 25 parts Sol- 
vent Red 1, 5 parts Disperse Red 11, and 16 parts terephthalic 
acid. The dyes were evaluated for their ability to produce mutations 
in Salmonelia bacterial strains and in Chinese hamster ovary 
(CHO) celis. The dyes were also tested in CHO cells to determine 
cytotoxicity and the induction of sister chromatid exchanges and 
chromosome aberration. The mutagenic activity of the dye mixture 
was not significant, suggesting no synergistic interaction between 
the dyes. These studies demonstrated that none of the dyes was 
clastogenic and that a contaminant in Disperse Red 11 (Lot 2) may 
be responsible for the weak mutagenic activity in both mammalian 
and bacterial cell systems. 


36106 Genotoxic potency of three quinoline compounds 
evaluated in vivo in mouse marrow cells. McFee, A.F. (Oak 
Ridge Associated Universities, TN (USA)). Environmental and 
Molecular Mutagenesis (USA), 13(4): 325-331 (1989). 

In vitro assays of the genotoxicity of quinoline compounds have 
yielded varying indications of their potency, and only limited deter- 
minations have been reported following in vivo administrations. The 
authors have quantified chromosome aberrations (CA) and sister 
chromatid exchanges (SCE) in the marrow cells of mice that had 
been injected with quinoline, 8-hydroxyquinoline, or 4-nitroquinoline- 
1-oxide up to levels approaching lethal. Treatments with quinoline 
produced no consistent increase in the number of aberrations at ei- 
ther 17 or 36 hr after treatment and no significant increase in SCE 
numbers at either 23 or 42 hr. Similarity, 8-hydroxyquinoline had 
no measurable effect on either CA or SCE but did trend to prolong 
the cell cycle. 4-Nitroquinoline-1-oxide was a very potent inducer of 
both CA and SCE as well as an inhibitor of cell division. 


36107 Specific inhibition of antenna bacteriochlorophyil 
synthesis in Chlorobium vibrioforme by anesthetic gases. 
Ormerod, J.G. (Univ. of Oslo, Norway (USA)); Nesbakken, T.; 
Beale, S.I. Journal of Bacteriology (USA), 172(3): 1352-1360 (Mar 
1990). DOE Contract FG02-88ER13918. 

The green sulfur bacterium Chiorobium vibrioforme contains two 
types of bacteriochlorophll (Bchl). The minor pigment, Bchl a, is as- 
sociated primarily with the cell membrane and its reaction centers; 
and the major light-harvesting antenna pigment, Bchl d, is found 
primarily in the chlorosomes, which are attached to the inner sur- 
face of the cell membrane. Anesthetic gases, such as N2O, 
ethylene, and acetylene, were found to inhibit the synthesis of Bchl 
d, but not of Bchi a, thus allowing the cells to grow at high light in- 
tensities with a greatly diminished content of antenna pgiment. 
Chlorosomes were absent or sparse in inhibited cells. Porphyrins 
accumulated in the inhibited cells. Result suggest that the gases 
act at a step in pigment biosynthesis that affect the utilization of 
the major one was identified as the Bch! precursor magnesium- 
protoporphyrin IX monomethyl ester [Mg-PPME] for isocyclic ring 
formation. Synthesis of Bchi d and Bchi a may be differentially 
affected by the gases because of compartmentation of their biosyn- 
thetic apparatus or because competition for precursors favors Bchl 
a synthesis. An ethephon-resistant mutant strain was isolated by 
selection for growth in dim, long-wavelength light. The mutant cells 
were also resistant to acetylene, but not to NO. The ability to re- 
versibly generate viable Chlorobium cells that lack antenna 
pigments may be useful in photosynthesis research. The ethephon- 
and acetylene-resistant strain may be useful in the study of the 
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enzymes and genes that are involved in the biosynthetic step that 
the gases affect. 


36108 Activation of the nickeldeficient carbon monoxide 
dehydrogenase from Rhodospirillum rubrum: Kinetic charac- 
terization and reductant requirement. Ensign, S.A. (Univ. of 
Wisconsin, Madison (USA)); Campbell, M.J.; Ludden, P.W. Bio- 
chemistry (USA), 29(8): 2162-2168 (27 Feb 1990). DOE Contract 
FG02-87ER13691. 

The requirements for and kinetics of the activation of the nickel- 
deficient (apo) CO dehydrogenase from Rhodospirillum rubrum by 
exogenous nickel have been investigated. The activation is strictly 
dependent upon the presence of a low-potential one-electron re- 
ductant. Sodium dithionite and reduced methylviologen are suitable 
reductants, whereas reduced indigo carmine and the two-electron 
reductants sodium borohydride, NADH, and dithiothreitol are inef- 
fective in stimulating activation. The midpoint potential for activation 
was observed at approximately —475 mV. The ability of a reductant 
to stimulate activation is correlated with the reduced state of the 
enzyme Fe,-S,4 centers. The activation follows apparent first-order 
kinetics in a saturable fashion, yielding a rate constant of 0.157 
min-—' at saturating concentration of nickel. The initial rate at which 
the enzyme is activated by NiClp is also a saturable process, yield- 
ing a dissociation constant (Kp) of 755 uM for the initial association 
of nickel and enzyme. CadmiumiIl), zinc(II), cobalt(II), and iron(II) 
are competitive inhibitors of nickel activation with inhibition con- 
stants of 2.44, 4.16, 175, and 349 uM, respectively. Manganese(|l), 
calcium(Il), and magnesium(Il) exhibit no inhibition of activation. 
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36109 (AD-A-217715/2/XAB) Thermoregulatory responses 
of rats exposed to 9.3-GHz radio-frequency radiation. Frei, 
M.R.; Jauchem, J.R.; Heinmets, F. School of Aerospace Medicine, 
Brooks AFB, TX (USA). 15 Oct 1987. 13p. (USAFSAM-JA-87-61). 
Available from NTIS, PC A03/MF A01. 

Pub. in Radiation and Environmental Biophysics, Vol. 28, 67- 
77(1989). 

Ketamine-anesthetized Sprague-Dawley rats were exposed in H 
orientation to far-field 9.3-GHz continuous-wave (CW) and pulsed 
(2 microseconds 500 pps) radiofrequency radiation (RFR) at aver- 
age power densities of 30 and 60 mW/sq. cm (whole-body average 
specific absorption rates of 9.3 and 18.6 W/kg, respectively). Irradi- 
ation was conducted to cyclicly increase colonic temperature from 
38.5 to 39.5 C. Colonic, tympanic, and subcutaneous tempera- 
tures, ECG, blood pressure, and respiratory rate were continuously 
recorded during experimentation. At both power densities, the 
subcutaneous and tympanic temperature increases significantly ex- 
ceeded the colonic temperature increase. At both exposure levels, 
heart rate increased significantly during irradiation and returned to 
baseline when exposure was discontinued. Blood pressure and 
respiratory rate did not significantly change during irradiation. 
There were no significant differences between the effects of CW 
and pulsed RFR exposure. The levels of subcutaneous heating 
and heart rate change were greater, and the times required to 
achieve and to recover from a 1 C colonic temperature increase 
were longer than in previous studies conducted at 2.8 GHz. Re- 
sults of these studies indicate that the carrier frequency used 
during irradiation markedly affects the pattern of heat distribution 
and the physiological responses of RF-irradiated animals. 


36110 (AD-A-217845/7/XAB) Mechanisms of microwave- 
induced damage in biologic materials. Annual report, 22 
September 1987-21 September 1988. Litovitz, T.A.; Meister, R.; 
Mohr, R.K.; Montrose, C.J.; Mullins, J.M. Catholic Univ. of America, 
Washington, DC (USA). Jan 1989. 78p. Available from NTIS, PC 
AO5/MF A01. 

This research program to elucidate the athermal effects of elec- 
tromagnetic fields and biological systems has divided along two 
main focus areas: one involving a primarily physica! approach to 
the problem, the second involving a biological approach. The phys- 
ical approach has taken the form of (1) dynamical modeling studies 
that attempt to characterize the interaction mechanism and explore 





some of its consequences, and (2) microwave, dielectric and 
optical spectroscopic studies in which the interactions of high fre- 
quency fields with DNA molecules are studied. The modeling work 
included both molecular dynamics simulation studies and phe- 
nomenological lines of attack. In the latter, a ‘depletion model’ has 
been developed which accounts semiquantitatively for may of the 
observed features of gene expression alteration by electromagnetic 
fields. The spectroscopic work—particularly the dielectric relaxation 
studies—has yielded significant insights into the dynamics of molec- 
ular, ionic, and cellular responses to exogenous fields. 


36111 (AD-A-218919/9/XAB) Study of low-level-laser retinal 
damage. Final progress report, 1 January 1978-31 December 
1989. Hochheimer, B.F. Johns Hopkins Univ., Laurel, MD (USA). 
Applied Physics Lab. 1 Mar 1990. 29p. (JHU/APL/STR-90-01). 
Available from NTIS, PC A03/MF A01. 

The general objective of this program is to document changes in 
the retina due to very low level laser irradiation. We had two pri- 
mary aims. One was to develop and improve methods that can be 
used, in vivo, to objectively determine changes that occur in the 
retina from laser irradiation. The second was to determine the 
mechanisms that cause these retinal changes. 


36112 (AD-A-218937/1/XAB) Laser retinal effects: Electro- 
physiological determination in visual cortical cells of monkeys 
and cats. Final report, 1 April 1987-31 August 1988. Yinon, U. 
Tel-Aviv Univ. (Israel). Sackler School of Medicine. 25 Jun 1989. 
28p. Available from NTIS, PC A03/MF A01. 

The purpose of the present study was to examine electrophysio- 
logically the effect of laser induced retinal lesions on the visual 
cortex of mammalian animal model. The effect of threshold energy 
levels of laser radiation was studied acutely and chronically in cats 
using the visual evoked response (VER). In addition, electroretino- 
graphic (ERG) studies have been added to the program to obtain 
direct physiological evidence on the condition of the retinal area af- 
fected by the laser radiation. This study was coordinated with LAIR 
personnel (the P.I. visited two times in LAIR), especially with re- 
gard to the type of laser technology to be used and its availability 
in the Goldschleger Eye Institute. A Neodymium YAG laser device 
(Nd:YAG) was used; energy levels applied were 0.1-1.0 millijoules 
(mJ) and 1-100 pulses were given to the various cats. The results 
showed that the ERG is affected; the lased eye was less excitable 
than the normal eye in most of the cats studied, whatever laser en- 
ergy has been applied. The findings of the visual evoked response 
(VER) showed that in most cats the lased eye was inferior to the 
normal eye. An effect was found even in cases where energy level 
was as small as 0.1 mJ and whether the animals were exposed to 
the laser radiation 1 day or 6 weeks prior to the recording session. 


36113 (DOE/CE/76246-T3) Immunological and biochemical 
effects of 60 Hz electric and magnetic fields in humans: Phase 
1 report, February 15, 1984-February 15, 1985. Fotopoulos, 
S.S.; Graham, C. Midwest Research Inst., Kansas City, MO (USA). 
5 Feb 1985. 74p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract FC01-84CE76246. Order Number 
DE90012544. Available from NTIS, PC AO5/MF A01 - OSTI; GPO 
Dep. 

Demand for electric power increased at an annual average rate 
of 7.5% between 1912 and 1971. In order to meet this demand, 
utility companies have had to increase both the number and the 
operating voltages employed in their overhead transmission lines. 
Public concern has been expressed about possible risks to human 
health and function arising from exposure to the electric and mag- 
netic fields generated by these lines. The New York State 
Department of Health (NYSDH) is currently administering a wide- 
ranging research program to address the above issues. As part of 
this effort, MRI was funded to perform the first double-blind human 
study of the effects of exposure to combined 60-Hz electric and 
magnetic fields. The study focused on measure of human perfor- 
mance physiology and subjective state. The present project into 
the planned double-blind study. The purpose of Phase 1 was to 
conduct a comprehensive, screening evaluation of the effects of 
field exposure on human immunologic hematologic and biochemi- 
cal parameters. Phase 1 of the current program has now also been 
completed, and the purpose of this report is to summarize our find- 
ings in regard to the effects of field exposure on measures of 
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human immunologic, hematologic and biochemical function. The 
following sections of this document present the specific aims of the 
research conducted, the experimental methods and procedures 
followed, and the statistical analysis performed. The document con- 
cludes with a discussion of the findings obtained. 


36114 (DOE/CE/76246-T4) Immunological and biochemical 
ettects of 60-Hz electric and magnetic fields in humans: Phase 
3, Task 1 experimental report, October 1, 1986—January 15, 
1987. Graham, C.; Cohen, H.D. Midwest Research iInst., Kansas 
City, MO (USA). 14 May 1987. 25p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract FC01-84CE76246. 
Order Number DE90012545. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Public concern has been expressed about potential health risks 
arising from exposure to the electric and magnetic fields generated 
by high voltage, overhead power transmission lines. This project 
addresses this concern through a research program designed to 
evaluate the effects of acute exposure to controlled electric and 
magnetic fields on measures of human function. The objective of 
Task 1 of the present project phase was to verify and extend the 
significant findings of the screening study in another human expo- 
sure study performed on a larger sample of volunteers. This report 
describes the study performed and presents the findings obtained. 
3 figs., 1 tab. 


36115 (DOE/CE/76246-T5) Immunological and biochemical 
effects of 60 Hz electric and magnetic fields in humans: Phase 
2, Quarterly report No. 1, December 15, 1984—March 15, 1985. 
Graham, C.; Fotopoulos, S.S. Midwest Research Inst., Kansas 
City, MO (USA). [1990]. 5p. Sponsored by U.S. DOE Conservation 
& Renewable Energy. DOE Contract FC01-84CE76246. Order 
Number DE90012546. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

In order to meet rising energy demands, utility companies have 
increased both the number and the voltages employed in their 
overhead power transmission lines. Public concern has been ex- 
pressed about possible risks to human health and function arising 
from the resulting increase in exposure to the electric and 
magnetic fields generated by such line. The present project is ad- 
dressing these concerns by conducting a comprehensive research 
program to evaluate the effects of relevant electric and magnetic 
field exposure conditions on multiple measures of human function. 
This project is being conducted in two phases. Phase 1 was per- 
formed in cooperation with the New York State Department of 
Health (NYSDH). Its purpose was to collect and analyze biochemi- 
cal data from human subjects participating in the first 
comprehensive double-blind study of the effects of, exposure to 
combined 60 Hz electric and magnetic fields. Phase 2 is designed 
to accomplish three major tasks: perform additional statistical anal- 
ysis of the data collected in the double-blind study; develop 
procedures to measure human physiology in active 60 Hz fields 
under double-blind control conditions; and conduct a study to vali- 
date the physiological measurement procedures, and to partially 
replicate the findings of the previous study. 


36116 (DOE/CE/76246-T6) Immunological and biochemical 
effects of 60 Hz electric and magnetic fields in humans: Quar- 
terly report No. 1, February 15, 1984—May 15, 1984. Fotopoulos, 
S.S.; Graham, C. Midwest Research Inst., Kansas City, MO (USA). 
[1990]. 20p. Sponsored by U.S. DOE Conservation & Renewable 
Energy. DOE Contract FC01-84CE76246. Order Number 
DE90012547. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

a for electric energy increased at an annual average rate 
of 7.5% between 1912 and 1971. In order to meet this demand, 
utility companies have increased the number and size of their gen- 
erating units and the operating voltages employed in overhead 
transmission lines. Recently public concern has been expressed 
about possible risks to human health, function, and well-being aris- 
ing from exposure to the electric and magnetic fields associated 
with overhead transmission line voltage. The Department of Energy 
funded the present project to investigate the effects of 60-Hz elec- 
tric and magnetic fields on critically important immunological, 
biochemical, and hematological variables. Inclusion of such vari- 
ables will be of great value in assessing the effects of 60-Hz fields 
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on human health and welfare, and will provide results comparable 
to ongoing animal studies. The scope of this project includes six 
major goals: development of systems for incorporating biochem- 
istry, hematology, and immunology data collection into the 
procedures already developed for the performance and physiology 
study funded by the New York State Overhead Power Lines 
Project; development of sample tracking and quality assurance pro- 
cedures for project data; methods development and setting up of 
all procedures for performing assays; collecting data; carrying out 
assays according to the procedures defined; and statistically 
evaluating and interpreting the effects of 60-Hz exposure on hema- 
tological, biochemical, and immunological parameters. 3 tabs. 


36117 (DOE/CE/76246-T7) immunological and biochemical 
effects of 60 Hz electric and magnetic fields in humans: Quar- 
terly report No. 2, May 15, 1984~August 15, 1984. Fotopoulos, 
S.S.; Graham, C. Midwest Research Inst., Kansas City, MO (USA). 
15 Aug 1984. 4p. Sponsored by U.S. DOE Conservation & Renew- 
able Energy. DOE Contract FC01-84CE76246. Order Number 
DE90012548. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

einai for electric energy increased at an annual average rate 
of 7.5% between 1912 and 1971. In order to meet this demand, 
utility companies have increased the number and size of their gen- 
erating units and the operating voltages employed in overhead 
transmission lines. Recently, public concern has been expressed 
about possible risks to human health, function, and well-being aris- 
ing from exposure to the electric and magnetic fields associated 
with overhead transmission line voltages. The Department of En- 
ergy funded the present project to investigate the effects of 60-Hz 
electric and magnetic fields on critically important immunological, 
biochemical, and hematological variables. Inclusion of such vari- 
ables will be of great value in assessing the effects of 60-Hz fields 
on human health and welfare, and will provide results comparable 
to ongoing animal studies. The scope of this project includes six 
major goals: development of systems for incorporating biochem- 
istry, hematology, and immunology data collection into the 


procedures already developed for the performance and physiology 
study funded by the New York State Overhead Power Lines 
Project; development of sample tracking and quality assurance pro- 
cedures for project data; methods develop and setting up of all 
procedures for performing assays; collecting data; carrying out as- 


says according to the procedures defined; and statistically 
evaluating and interpreting the effects of 60-Hz exposure on hema- 
tological, biochemical, and immunological parameters. 1 tab. 


36118 (DOE/CE/76246-T8) Immunological and biochemical 
effects of 60-Hz electric and magnetic fields in humans: Quar- 
terly report No. 3, August 15, 1984-November 15, 1984. 
Fotopoulos, S.S.; Graham, C. Midwest Research Inst., Kansas 
City, MO (USA). 16 Nov 1984. 4p. Sponsored by U.S. DOE Con- 
servation & Renewable Energy. DOE Contract FC01-84CE76246. 
Order Number DE90012549. Available from NTIS, PC AO2/MF A01 
- OSTI; GPO Dep. 

Demand for electric energy increased at an annual average rate 
of 7.5 % between 1912 and 1971. In order to meet this demand, 
utility companies have increased the number and size of their gen- 
erating units and the operating voltages employed in overhead 
transmission lines. Recently, public concern has been expressed 
about possible risks to human health, function, and well-being aris- 
ing from exposure to the electric and magnetic fields associated 
with overhead transmission line voltages. The Department of En- 
ergy funded the present project to investigate the effects of 60-Hz 
electric and magnetic fields on critically important immunological, 
biochemical, and hematological variables. Inclusion of such vari- 
ables will be of great value in assessing the effects of 60-Hz fields 
on human health and welfare, and will provide results comparable 
to ongoing animal studies. The scope of this project includes six 
major goals: development of systems for incorporating biochem- 
istry, hematology, and immunology data collection into the 
procedures already developed for the performance and physiology 
study funded by the New York State Overhead Power Lines 
Project; development of sample tracking and quality assurance pro- 
cedures for project data; methods development and setting up of 
all procedures for performing assays; collecting data; carrying out 
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assays according to the procedures defined; and statistically 
evaluating and interpreting the effects of 60-Hz exposure on hema- 
tological, biochemical, and immunological parameters. 1 tab. 


36119 (DOE/CE/76246-T10) immunological and biochemi- 
cal effects of 60-Hz electric and magnetic fields in humans: 
Phase 2 report, February 1 ber 30, 1985. Graham, C.; 
Fotopoulos, S.S. Midwest Research Inst., Kansas City, MO (USA). 
30 Dec 1985. 20p. Sponsored by U.S. DOE Conservation & Re- 
newable Energy. DOE Contract FC01-84CE76246. Order Number 
DE90012551. Available from NTIS, PC A03/MF A01 - OSTI; GPO 


Dep. 

Public concern has been expressed about possible health risks 
arising from exposure to the electric and magnetic fields generated 
by overhead power transmission lines. This project is addressing 
these concerns through a research program designed to evaluate 
the effects of field exposure on multiple measures of human func- 
tion. In this reporting period, the project was supported by DOE to 
accomplish three goals: perform additional statistical analysis to 
clarify the original findings; develop a system to measure human 
physiology during exposure to high-voltage fields; and perform a 
pilot study to evaluate the adequacy of the measurement system 
under double-blind test conditions. All of these project goals were 
accomplished. The following sections of this report describe the ac- 
tivities involved, and present project plans for the next reporting 
period. 4 figs., 4 tabs. 


36120 (DOE/CE/76246-T11) Immunological and biochemi- 
cal effects of 60-Hz electric and magnetic fields in humans: 
Phase 3, Quarterly report No. 1, October 1—-December 31, 1985. 
Graham, C.; Cohen, H.D. Midwest Research Inst., Kansas City, 
MO (USA). [1990]. 8p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract FC01-84CE76246. Order Num- 
ber DE90012552. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Public concern has been expected about the potential health 
risks associated with exposure to electric and magnetic fields gen- 
erated by overhead power transmission lines. This project is 
addressing these concerns through a research program designed 
to evaluate the effects of field exposure on multiple measures of 
human function. The major goal is to conduct a double-blind hu- 
man exposure study to verify the findings obtained in the earlier 
screening study. The planned study will include: testing for expo- 
sure effects on a larger subject sample; the inclusion of pure-sham 
and pure-real exposure control groups; the collection of selected 
performance and electrophysiological measures before, during, and 
after exposure to real and sham fields; and the collection of se- 
lected biochemical measures at predetermined intervals. During 
this first reporting period, project goals were to: prepare a review 
of project findings and future plans for presentation at the 1985 
DOE Contractors Review Meeting; prepare the required Phase 2 
summary report for submission to DOE; hire and begin training of 
new staff to help perform the planned study; select all measures to 
be obtained in the planned study; complete computer program- 
ming/pilot testing activities required to implement data collection for 
the selected measures, and prepare a detailed experimental proto- 
col; and begin subject recruitment. 1 tab. 


36121 (DOE/CE/76246-T12) Immunological and biochemi- 
cal effects of 60-Hz electric and magnetic fields in humans: 
Phase 3, Quarterly report No. 2, January 1—March 31, 1986. 
Graham, C.; Cohen, H.D. Midwest Research Inst., Kansas City, 
MO (USA). 10 Apr 1986. 3p. Sponsored by U.S. DOE Conserva- 
tion & Renewable Energy. DOE Contract FC01-84CE76246. Order 
Number DE90012553. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Public concern has been expected about the potential health 
risks associated with exposure to electric and magnetic fields gen- 
erated by overhead power transmission lines. This project is 
addressing these concerns through a research program designed 
to evaluate the effects of field exposure on human function. The 
present study includes: testing for exposure effects on a larger 
number of subjects; the inclusion of pure-sham and pure-real expo- 
sure control groups; the collection of selected performance and 
electrophysiological measures before, during and after exposure to 
real and sham fields; and the collection of selected biochemical 
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measures at predetermined intervals. In this reporting period our 
goals were to: participate in a site visit; complete all preparations 
for the study; and begin the study. The activities involved in ac- 
complishing these goals are briefly summarized in the following 
section. 


36122 (DOE/CE/76246-T13) Immunological and biochemi- 
cal effects of 60-Hz electric and magnetic fields in humans: 
Phase 3, Quarterly report No. 3, April 1—June 30, 1986. Gra- 
ham, C.; Cohen, H.D. Midwest Research Inst., Kansas City, MO 
(USA). 10 Jul 1986. 3p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract FC01-84CE76246. Order Num- 
ber DE90012554. Available from NTIS, PC AO2/MF A01 - OSTI; 
GPO Dep. 

Public concern has been expressed about the potential health 
risks associated with exposure to electric and magnetic fields gen- 
erated by overhead power transmission lines. This project is 
addressing these concerns through a research program designed 
to evaluate the effects of field exposure on human function. The 
planned study will include: testing for exposure effects on a larger 
subject sample; the inclusion of pure-sham and pure-real exposure 
control groups; the collection of selected performance and electro- 


physiological measures before, during, and after exposure to real 


and sham fields; and the collection of selected biochemical mea- 
sures at predetermined intervals. During this reporting period, our 
goals were to continue performance of the study, begin prepara- 
tions for data analysis, and attend the annual meeting of the 
Bioelectromagnetics Society. 


36123 (DOE/CE/76246-T17) Immunological and biochemi- 
cal effects of 60-Hz electric and magnetic fields in humans: 
Phase 3, Quarterly report No. 11, April i—June 30, 1988. Gra- 
ham, C.; Cohen, H.D. Midwest Research Inst., Kansas City, MO 
(USA). 11 Jul 1988. 3p. Sponsored by U.S. DOE Conservation & 
Renewable Energy. DOE Contract FC01-84CE76246. Order Num- 
ber DE90012558. Available from NTIS, PC A02/MF A01 - OSTI; 
GPO Dep. 

Public concern has been expressed about possible health risks 
arising from exposure to powerline electric and magnetic fields. 
This project is addressing this concern through a research program 
designed to evaluate the effects of exposure to known field condi- 
tions on multiple measures of human function. The purpose of 
Task 3 is to clarify the relationship between field strength and hu- 
man physiological response. A double-blind, dose-response study 
is being performed to compare the effects of sham exposure with 
the effects of constant exposure at each of three different levels of 
combined field strength under identical test conditions. Measures of 
performance, physiology, and subjective state are obtained before, 
during, and after the exposure test periods in each session. As in 
our previous studies, field strength levels, ambient temperature and 
relative humidity are monitored during each exposure session. Dur- 
ing this reporting period, our primary goal has been to continue 
running subjects through the Task 3 study protocol. To date, we 
have collected complete data on 28 of the 54 subjects who will 
participate in the study. 


36124 Energetic electron tracks and DNA strand breaks. 
Chatterjee, A. (Lawrence Berkeley Lab., CA (USA)); Holley, W.R. 
pp. 127-133 of Recent advances in track physics. Benton, E.V.; 
Starace, A.F. (eds.). Pergamon Press, Oxford, England (1989). 
DOE Contract AC03-76SF00098. (CONF-8810329-: International 
conference on recent advances in track physics, Lincoln, NE 
(USA), 18-20 Oct 1988). 

A theoretical model with no adjustable parameters is presented 
to evaluate the strand break yields for incident electrons between 
100 eV and 1 MeV. Indirect mechanisms as well as direct mecha- 
nisms are included for the production of strand breaks. The model 
includes the following features: (i) multiple scattering of low energy 
electrons; (ii) decay of hydroxyl radicals in an aqueous solution 
containing Tris buffer; (iii) Monte Carlo simulation of the motion of 
hydroxyl radicals for interaction with the DNA sites; and (iv) sto- 
chastic aspects of the direct ionization on the DNA sites and the 
use of oscillator strength of a DNA molecule. The model is pre- 
sented using numerical values characteristic of a dilute aqueous 
solution of SV40 DNA (10yug/ml) containing 10 mM of Tris. The re- 
sults have been expressed in terms of yields (indirect and direct) 


and Dz7 (indirect only) values as a function of electron energy. The 
yields have been normalized to breaks/rad/dalton. In the absence of 
experimental data with different energy electrons, the results of the 
present calculations have been folded into the estimation of strand 
breaks induced by heavy charged particles. When these results are 
compared with experimental data for mammalian cells under condi- 
tions such that enzymatic strand break repair is negligible, there is 
good qualitative agreement with the model. With the expectation 
that experimental data will soon be available with photons, the 
present model has been used to predict the strand break yields 
with electromagnetic radiation for thick as well as thin targets. 


36125 (DOE/RA/50219-18) Effects of 60 Hz electrical fields 
on operant and social stress behaviors of nonhuman pri- 
mates: Summary: Final report, August 1, 1984—December 31, 
1987. Rogers, W.R.; Coelho, A.M. Jr.; Easley, S.P.; Orr, J.L. 
Southwest Research Inst., San Antonio, TX (USA). 6 Apr 1988. 
28p. Sponsored by U.S. DOE Conservation & Renewable Energy. 
DOE Contract AC02-80RA50219. Order Number DE90012575. 
Available from NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

The objective of this program is to investigate, using the baboon 
as a nonhuman primate surrogate for the human, behavioral effects 
associated with exposure to 60-Hz electric fields. Results from this 
program, along with information from experiments conducted else- 
where, could be used to estimate and evaluate the likelihood of 
deleterious consequences resulting from exposure of humans to 
the electric fields associated with power transmission over high 
voltage lines. This program is being conducted at Southwest Re- 
search Institute as part of an international collaborative information 
exchange and scientific research effort involving the United State 
Department of Energy, Japan’s Ministry of International Trade and 
Industry, and Japan’s Central Research Institute of the Electric 
Power Industry. Since August of 1984, four major research projects 
were successfully completed. 48 refs., 12 figs., 2 tabs. 


36126 (DOE/RA/50219-T13) [Investigation of effects of 60- 
Hz electric and magnetic fields on operant and social behavior 
and on the neuroendocrine system of nonhuman primates]: 
Quarterly technical progress report No. 28. Orr, J.L. Southwest 
Research Inst., San Antonio, TX (USA). 24 Mar 1989. 84p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract ACO2-80RA50219. Order Number DE90011557. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The objective of this program is to investigate, using the baboon 
as a nonhuman primate surrogate for the human, behavioral and 
neuroendocrine effects associated with exposure to 60-Hz electric 
and magnetic fields. Results from this program, along with informa- 
tion from experiments conducted elsewhere, could be used to 
estimate and evaluate the likelihood of deleterious consequences 
resulting from exposure of humans to the electric and magnetic 
fields associated with electric power transmission. The test facility 
is being modified to include combined electric and magnetic field 
capability. This will be accomplished by the installation of a mag- 
netic field exposure system and modification of the electric field 
exposure equipment. The purpose of this document is to provide 
information on the design. 14 figs., 5 tabs. 


36127 (DOE/RA/50219-T14) Investigation of effects of 60- 
Hz electric and magnetic fields on operant and social behavior 
and on the neuroendocrine systems of nonhuman primates: 
Quarterly report No. 30, October-December 1989. Orr, J.L. 
Southwest Research Inst., San Antonio, TX (USA). Jan 1990. 68p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-80RA50219. Order Number DE90011558. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The objective of this program is to investigate, using the baboon 
as a nonhuman primate surrogate for the human, behavioral and 
neuroendocrine effects associated with exposure to 60-Hz electric 
and magnetic fields. Results from this program, along with informa- 
tion from experiments conducted elsewhere, could be used to 
estimate and evaluate the likelihood of deleterious consequences 
resulting from exposure of humans to the electric and magnetic 
fields associated with electric power transmission. Activities this 
quarter extended those of the first project year which focused on 
two technical areas: the modification of the facility to include 60-Hz 
magnetic fields, and development of the capability for studies of 
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neuroendocrine parameters by obtaining blood samples from ba- 
boons during electric and magnetic field exposure. 25 figs., 11 
tabs. 


36128 (DOE/RA/50219-T15) Investigation of effects of 60- 
Hz electric and magnetic fields on operant and social behavior 
and on the neuroendocrine system of nonhuman primates: 
Quarterly report No. 31, January-March 1990. Orr, J.L. South- 
west Research Inst., San Antonio, TX (USA). Apr 1990. 62p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-80RA50219. Order Number DE90011559. Available 
from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

The objective of this program is to investigate, using the baboon 
as a nonhuman primate surrogate for the human, behavioral and 
neuroendocrine effects associated with exposure to 60-Hz electric 
and magnetic fields. Results from this program, along with informa- 
tion from experiments conducted elsewhere, could be used to 
estimate and evaluate the likelihood of deleterious consequences 
resulting from exposure of humans to the electric and magnetic 
fields associated with electric power transmission. Activities this 
quarter extended those of the first project year: the modification of 
the facility to include 60-Hz magnetic fields, and development of 
the capability for studies of neuroendocrine parameters by obtain- 
ing blood samples from baboons during electric and magnetic field 
exposure. 18 figs., 7 tabs. 


36129 (DOE/RA/50219-T17) Effects of 60 Hz electric fields 
on operant and social stress behaviors of nonhuman pri- 
mates: Annual , October 26, 1986—October 23, 1987. 
Rogers, W.R.; Coelho, A.M. Jr.; Easley, S.P.; Lucas, J.H.; Moore, 
G.T.; Orr, J.L.; Smith, H.D.; Taylor, L.L.; Tuttle, M.L. Southwest 
Research Inst., San Antonio, TX (USA). 24 Oct 1987. 264p. Spon- 
sored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-80RA50219. Order Number DE90012576. Available 
from NTIS, PC A12/MF A01 - OSTI; GPO Dep. 

The objective of this program is to investigate, using the baboon 
as a nonhuman primate surrogate for the human, possible behav- 
ioral effects associated with exposure to high intensity 60 Hz 
electric fields. Results from this program, along with information 
from experiments conducted elsewhere, will be used by the De- 
partment of Energy (DOE) to estimate and evaluate the likelihood 
of deleterious consequences resulting from exposure of humans to 
the electric fields associated with power transmission over high 
voltage lines. This research program consists of four major re- 
search projects, all of which have been successfully completed. 
The first project evaluated the potentially aversive character of 
exposure to 60 Hz electric fields by determining the threshold in- 
tensity that produces escape or avoidance responses. The second 
project estimated the threshold intensity for detection threshold was 
12 kV/m; the range of means was 6 to 16 kV/m. The third project 
assessed, in separate experiments conducted at 30 and 60 kV/m, 
effects of chronic exposure to electric fields on the performance of 
two operant conditioning tasks, fixed ratio (FR), and differential re- 
inforcement of low rate (DRL). In the same two experiments, the 
fourth project investigated, using the systematic quantitative obser- 
vational sampling methods of primatology, the possible 
stress-inducing effects of chronic exposure to 60 Hz electric fields 
on the behavior of baboons living in small social groups. 131 refs., 
87 figs., 123 tabs. 


36130 (DOE/RA/50219-T19) Effects of 60 Hz electric fields 
on operant and social stress behaviors of nonhuman 
primates: Projects 3 and 4: Final report, January 1, 1986— 
December 31, 1987: Appendices. Rogers, W.R.; Coelho, A.M. 
Jr.; Easley, S.P.; Orr, J.L.; Smith, H.D.; Taylor, L.L.; Tuttle, M.L. 
Southwest Research Inst., San Antonio, TX (USA). 1987. 160p. 
Sponsored by U.S. DOE Conservation & Renewable Energy. DOE 
Contract AC02-80RA50219. Order Number DE90012574. Available 
from NTIS, PC AO&/MF A01 - OSTI; GPO Dep. 

The objective of this program is to investigate, using the baboon 
as a nonhuman primate surrogate for the human, possible hehav- 
ioral effects associated with exposure to high intensity 60 Hz 
electric fields. Results from this program, along with information 
from experiments conducted elsewhere, will be used by the De- 
partment of Energy (DOE) to estimate and evaluate the likelihood 
of deleterious consequences resulting from exposure of humans to 
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the electric fields associated with power transmission over high 
voltage lines. This research program consists of four major re- 
search projects, ail of which have been successfully completed. 
The third project assessed, in separate experiments conducted at 
30 and 60 kV/m, effects of chronic exposure to electric fields on 
the performance of two operant conditioning tasks, fixed ratio (FR), 
and differential reinforcement of low rate (DRL). In the same two 
experiments, the fourth project investigated, using the systematic 
quantitative observational sampling methods of primatology, the 
possible stress-inducing effects of chronic exposure to 60 Hz elec- 
tric fields on the behavior of baboons living in small social groups. 
This volume contains only appendices for projects 3 and 4. 81 
figs., 67 tabs. 


36131 (PB—90-193673/XAB) Niosh testimony on rf heaters/ 
sealers before the Subcommittee on Investigations and Over- 
sight, House Committee on Science and Technology, by J. 
Lary, May 13, 1981. National Inst. for Occupational Safety and 
Health, Cincinnati, OH (USA). 13 May 1981. 17p. Available from 
NTIS, PC A03/MF A01. 

Testimony concerned the National Institute for Occupational 
Safety and Health (NIOSH) activities in the field of physical proper- 
ties and biological effects of radiofrequency (RF) radiation from 
heaters and sealers. RF sealers and heaters have been used to 
heat, melt, or cure materials such as plastic, rubber or glue. 
NIOSH concluded from three preliminary industrial surveys in the 
area that the operators of this type of equipment were predomi- 
nantly young women, that there was little if any awareness by the 
workers of the possible radiation hazard attendant with the opera- 
tion of the equipment, and that the commercial equipment had not 
been developed to permit measurement of the radiation exposures 
to the employees. Studies conducted in 1974 to 1975 indicated 
that the majority of workers were exposed to RF radiation at levels 
up to ten times the ANSI standard of 10 milliwatts/square centime- 
ter. Teratogenic studies indicated that high intensity RF produced 
fetal malformations when there were significant elevations in body 
temperature. Possible reproductive disturbances have also been 
noted along with chromosomal changes. 


36132 (PB—90-198003/XAB) Radiofrequency radiation sur- 
vey in the McFarland, California area. Mantiply, E.D.; Hankin, 
N.N. Environmental Protection Agency, Las Vegas, NV (USA). Of- 
fice of Radiation Programs. Nov 1989. 126p. (EPA-520/6-89/022). 
Available from NTIS, PC AO7/MF A01. 

The study reports the results of measurements of Radiofre- 
quency (RF) field intensities resulting from operation of Voice of 
America (VOA) facility as well as other RF broadcast sources in 
the McFarland area. In addition, numerical modeling of the VOA 
broadcast antennas was done to estimate the value of both the 
electric and magnetic fields near ground. The models were con- 
firmed and used in the retrospective analysis to calculate RF 
exposures during past operations at VOA. Measurements were 
also made to determine the highest exposure along the perimeter 
of the VOA facility. Quality control checks were made on the varia- 
tion over time of measured fields and the amplitude modulation of 
the fields was examined. 


36133 (PB-90-866732/XAB) Nonionizing electromagnetic 
radiation: Biological effects. February 1972-March 1990 (A Bib- 
liography from the International Aerospace Abstracts data 
base). Report for February 1972-March 1990. National Technical 
Information Service, Springfield, VA (USA). Apr 1990. 69p. Avail- 
able from NTISPC NO1/MF NO1. 

Supersedes PB-89-860019; U.S. sales only. 

This bibliography contains citations concerning the biological ef- 
fects of non-ionizing electromagnetic radiation. Energy absorption 
and radiation effects to humans, animals, and insects are dis- 
cussed. Theoretical and experimental dosimetry are considered. 
Safety standards are included. (This updated bibliography contains 
146 citations, 10 of which are new entries to the previous edition.) 


36134 (PNL-SA-17147) Biological interactions of 
extremely-low-frequency electric and magnetic fields. Tenforde, 
T.S. Pacific Northwest Lab., Richland, WA (USA). Mar 1990. 30p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO6- 
76RL01830. (CONF-8909334—1: 10. international conference on 





bioelectrochemistry and bioenergetics, Pont-a-Mousson (France), 
24-30 Sep 1989). Order Number DE90011927. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

A description is given of the fundamental physical properties of 
extremely-iow frequency (ELF) electromagnetic fields, and the 
mechanisms through which these fields interact with the human 
body at a macroscopic level. the mechanisms through which ELF 
electric and magnetic fields induce currents in humans and other 
living objects are described. Evidence is presented that cell mem- 
branes play an important role in transducing ELF signals. Both 
experimental evidence and theoretical models are described that 
relate pericellular currents and electrochemical events at the outer 
membrane surface to transmembrane signaling pathways and cyto- 
plasmic responses. Biological responses to ELF fields at the tissue, 
cellular and molecular levels are summarized, including new evi- 
dence that ELF field exposure produces alterations in messenger 
RNA synthesis, gene expression and the cytoplasmic concentra- 
tions of specific proteins. 50 refs., 9 figs., 2 tabs. 


36135 Overview: ELF and carcinogenesis. Stevens, R.G. 
(Pacific Northwest Lab., Richland, WA (US)). pp. 9-16 of Extremely 
low frequency electromagnetic fields: The question of cancer. Wil- 
son, B.W.; Stevens, R.G.; Anderson, L.E. Battelle Press, 
Columbus, OH (USA) (1990). 

In this overview, background material and the motivation for in- 
terest in extremely low frequency (ELF) electric and magnetic fields 
as they relate to increased cancer risk are presented. Our human 
environment has changed greatly during the past several hundred 
years. Many of these changes have been caused by our own 
human activities, and some have been detrimental. Infectious dis- 
eases, the scourges of earlier human populations, have been 
overshadowed by the greater problems of chronic diseases in our 
current industrialized societies. Industrialization has changed our 
transportation, our shelter, our work, our leisure, and the quantity 
and quality of food - and electromagnetic environment. It is the 
purpose of this book to examine one possible consequence of the 
introduction and increasing use of electric power as societies be- 
come industrialized: cancer. 


36136 Physical aspects of EIF electric and magnetic fields: 
Measurements and dosim . Kaune, W.T. (Enertech Consul- 
tants, Campbell, CA (US)); Anderson, L.E. pp. 17-46 of Extremely 
low frequency electromagnetic fields. Wilson, B.W.; Stevens, R.G.; 
Anderson, L.E. Battelle Press, Columbus, OH (USA) (1990). DOE 
Contract ACO6-76RL01830. 

Levels of electromagnetic fields present in the environment have 
increased greatly in the twentieth century. The pervasiveness of 
fields in the extremely low frequency (ELF) range results, in large 
measure, from the rapid growth in generation, transmission, and 
distribution of electric power and use of this power in most of the 
machines and appliances found in modern industrialized society. 
There is no doubt that the use of electric power is one of the cor- 
nerstones of the standard of living enjoyed in developed countries. 
It is, however, appropriate to inquire as to whether there are ad- 
verse side effects from interactions between the electromagnetic 
environment associated with electric-power use and living organ- 
isms, including humans. In the past three decades, research 
programs throughout the world have made significant progress in 
defining the physical interaction between electric and magnetic 
fields and living organisms. The purpose of this chapter is to dis- 
cuss, from a physical point of view, interactions between biological 
systems and electric and/or magnetic fields characterized by ELF 
frequencies. The major sources of electric and magnetic fields in 
the ELF range are the 50- or 60-Hz fields generated in electric- 
power systems throughout the world. Other ELF sources that have 
received significant attention are military communication and navi- 
gation systems. Almost all the heretofore-published dosimetric 
studies have been based on 60-Hz research, and data reviewed in 
this chapter focus on 60Hz. Methods are presented, however, to 
extrapolate these data to other frequencies. 


36137 Interaction of ELF electric and magnetic fields with 
neural and neuroendocrine systems. Anderson, L.E. (Biology 
and Chemistry Dept., Pacific Northwest Lab., Richland, WA (US)). 
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pp. 139-158 of Extremely low frequency electromagnetic fields. Wil- 
son, B.W.; Stevens, R.G.; Anderson, L.E. Battelle Press, 
Columbus, OH (USA) (1990). DOE Contract ACO6-76RL01830. 

Biological effects reported to occur in humans or animals ex- 
posed to extremely low frequency (ELF) electromagnetic fields 
most often appear to be associated with the nervous system. This 
apparent sensitivity of neural tissue to ELF might be expected be- 
cause sensitivity to electrical signals is a major feature of the 
nervous system. Additionally, neural and neuroendocrine systems 
comprise an essential element of the interaction between animals 
and their environment. Understanding the interactions between 
ELF and the primary elements of nervous system function (trans- 
mittal of sensory input from external stimuli, central processing of 
such information, efferent innervation of tissues or organs along 
with possible hormonal output) may provide much needed insight 
on possible links between ELF exposure and observed biological 
consequences. It should also be noted in the broader context of 
health issues that influences of ELF fields may be mediated by the 
nervous system indirectly through neuroendocrine or endocrine re- 
sponses. Initial studies on ELF exposure that related to nervous 
system function could be classified in three general 
areas:assessments of activity or startle-response behavior; evalua- 
tions of stress-related hormones (e.g., corticosteryoids); and 
general measurements of central nervous system (CNS) responses 
[e.g., electroencephalograms (EEG) and interresponse times]. The 
collected data were often contradictory, resulting in confusing 
claims of both effects and noneffects from ELF exposure. In an 
attempt to resolve these inconsistencies and to understand the ex- 
tent and nature of ELF-tissue interaction, studies have been 
expanded within the last decade to include a broader range of neu- 
rological assessments. This chapter focuses on research that 
examines the effects of power-frequency fields on neural and neu- 
roendocrine systems. 


36138 Biological interactions and human health: Effects of 
extremely low frequency magnetic fields. Tenforde, T.S. (Life 
Sciences Center, Pacific Northwest Lab., Richland, WA (US)). pp. 
291-318 of Extremely low frequency electromagnetic fields: The 
question of cancer. Wilson, B.W.; Stevens, R.G.; Anderson, L.E. 
Battelle Press, Columbus, OH (USA) (1990). 

A number of different effects of ELF magnetic fields have been 
reported to occur at the cellular, tissue, and animal levels. Certain 
effects, such as the induction of magnetophosphenes in the visual 
system, have been established through replication in several 
laboratories. A number of other effects, however, have not been in- 
dependently verified or, in some cases, replication efforts have led 
to conflicting results. A substantial amount of experimental evi- 
dence indicates that the effects of ELF magnetic fields on cellular 
biochemistry, function, and structure can be related to the induced 
current density, with a majority of the reported effects occurring at 
current- density levels in excess of 10 mA/m?. These effects there- 
fore occur at induced current-density levels that exceed the 
endogenous currents normally present in living tissues. From this 
perspective, it is extremely difficult to interpret the results of recent 
epidemiological studies that have found an apparent correlation be- 
tween exposure to ELF fields and cancer incidence. The levels of 
current density induced in tissue by occupational or residential ex- 
posure to ELF fields are, in nearly all circumstances, significantly 
lower than the levels found in laboratory studies to produce mea- 
surable perturbations in biological functions. There is a clear need 
for additional epidemiological research to clarify whether exposure 
to ELF fields is in fact causally linked to cancer risk. In addition, 
more studies of both a theoretical and experimental nature are 
needed to elucidate the molecular and cellular mechanisms 
through which low-intensity ELF fields can influence living systems. 
The authors present a growing body of evidence indicates that cell 
membranes play a key role in the amplification of ELF field signals. 


36139 Electromagnetic fields, cell membrane amplification, 
and cancer promotion. Adey, W.R. (Pettis Memorial Veterans Ad- 
ministration Medical Center and Loma Linda Univ. School of 
Medicine, Loma Linda, CA (US)). pp. 211-250 of Extremely low 
frequency electromagnetic fields. Wilson, B.W.; Stevens, R.G.; An- 
derson, L.E. Battelle Press, Columbus, OH (USA) (1989). 
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Narrow gutters separate cells in tissue, forming the extracellular 
space (ECS). These gutters form pathways for the flow of intrinsic 
electrochemical currents generated by cells, as well as for currents 
that are the induced components of environmental electromagnetic 
(EM) fields. They are also avenues for intercellular metabolic 
exchange. They thus form a route by which cells may whisper to- 
gether in an often faint and private language (Young, 1951). There 
are inward and outward chemical and electrical signals through cell 
membranes. By the use of weak EM fields to manipulate these sig- 
nals, a connected picture is now emerging of the sequence and 
energetics of major events that couple stimuli to the cell interior by 
signals that arise when hormone, neurotransmitter and antibody 
molecules bind to their cell surface receptor sites. Outward signals 
to neighboring cells can be manipulated by imposed EM fields. The 
authors discuss the evidence that this intercellular communication 
plays an essential role in regulation of cell growth. Functional isola- 
tion of a cell from its neighbors by the separate or joint actions of 
EM fields and chemical cancer promoters, both acting at cell mem- 
branes, may lead to unregulated growth with tumor formation. 


36140 The question of cancer. Stevens, R.G. (Pacific North- 
west Lab., Richland, WA (US)); Wilson, B.W.; Anderson, L.E. pp. 
361-372 of Extremely low frequency electromagnetic fields: The 
question of cancer. Wilson, B.W.; Stevens, R.G.; Anderson, L.E. 
Battelle Press, Columbus, OH (USA) (1990). 

A conceptual framework for the pathogenesis of cancer must be 
constructed in order to evaluate possible mechanisms of cancer in- 
duction. This is not a straightforward task because the amount of 
observational and experimental data on cancer is vast. The authors 
use the model depicted in the paper to illustrate their discussion of 
the ways in which agents such as ELF electric and magnetic fields 
might affect the risk of cancer. The first tenet of their discussion is 
that cancer induction is a stochastic process. That is to say, it is 
probabilistic in nature; not every smoker gets lung cancer, not ev- 
ery nonsmoker avoids lung cancer. However, smokers are at 
greatly increased risk, all else being equal. On the crudest level, 
an epidemiological study can examine the association of an agent 
and development of cancer. If enough such evidence accumulates, 
as in the case of smoking and lung cancer, one can conclude that 
exposure increases risk. This information is useful in and of itself. 
More useful still would be knowledge of the biological mechanisms 
that relate exposure to cancer. At this time, there are insufficient 
data to judge whether or not ELF fields influence cancer risk. How- 
ever, because the exposure is pervasive and is increasing rapidly 
as societies industrialize, it is important to design studies that can 
focus on any potential effect that may actually exist. 
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Refer also to citation(s) 33941, 33992, 33997, 34090, 34116, 
34160, 34286, 34408, 34409, 34410, 34436, 34437, 34438, 35060, 
35181, 35183, 35702, 35826, 35827, 35865, 35866, 35867, 35868, 
35869, 35870, 35871, 35872, 35873, 35874, 35875, 35876, 35878, 
35880, 35883, 35884, 35885, 35886, 35945, 36219, 36220, 36221, 
36223, 36224 


36141 (AD-A-218209/5/XAB) Numerical and theoretical 
study of seismic wave diffraction in complex geologic struc- 
ture. Final report, April 1984-July 1988. Wojcik, G.L. Weidlinger 
Associates, Los Altos, CA (USA). 14 Apr 1989. 103p. (R-8928). 
Available from NTIS, PC AO6/MF A01. 

This report presents results of a theoretical study on wave prop- 
agation and diffraction effects in irregular geologic media. The first 
objective of the study is to demonstrate and validate some large- 
scale finite element methods for analyzing linear and nonlinear 
seismic effects in the surficial geologies relevant to several Air 
Force missions. The second objective is to solve the hitherto 
intractable problem of vector edge diffraction, which strongly influ- 
ences seismic wave interactions at the geologic discontinuities 
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ubiquitous in near-surface structure. The first paper describes a va- 
riety of linear and nonlinear, finite element seismic simulations at 
small- and large-scale, and their performance on minicomputers 
and supercomputers, particularly the Cray-2. The second paper de- 
velops a rigorous theory of vector wave diffraction for the canonical 
planar wedge problem. The third paper presents a numerical evalu- 
ation and verification of the two-dimensional diffraction theory for 
various types of incident plane-wave polarization. The diffraction 
solutions described here are used to verify discrete numerical solu- 
tions in the neighborhood of sharp edges. Validation is required 
because basis functions for the discrete solvers do not support the 
field singularities that actually occur at an edge. In fact, the exact 
solution evaluated here indicates that edge-diffracted seismic wave 
fields calculated by discrete numerical methods probably exhibits 
significant errors. 


36142 (ARC/GS—Bull57) Quaternary stratigraphy and surfi- 
cial geology of the Sand River area 73L. Andriashek, L.D.; 
Fenton, M.M. Alberta Research Council, Edmonton, AB (Canada). 
Alberta Geological Survey; Alberta Research Council, Edmonton, 
AB (Canada). Terrain Sciences Dept. 1989. 161p. (MICROLOG—90- 
01184). Available from PC Alberta Research Council, Publications 
Sales Dept., 250 Karl Clark Rd., P.O. Box 8330 Stn. F, Edmonton, 
AB, CAN T6H 5X2; MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF $10 CAN. 

The recent expansion of the heavy oil industry in east central Al- 
berta has placed demands for new and varied sources of geologic 
construction material, as well as an understanding of the geotech- 
nical and hydrogeologic properties of the overburden. In 
anticipation of this need for surface and subsurface information, a 
study was initiated of the Quaternary deposits that overlie the 
heavy oil sand in the Sand River map area (Cold Lake region). 
The Pleistocene stratigraphic units were definedd according to 
lithologic properties, thickness, distribution, and genesis by means 
of a dry-auger drill program and a Quaternary geology mapping 
program. supplemented by existing information from oil companies 
and others. Eight glacial and nonglacial formations are defined; the 
formations are named at type sections designated. The preglacial 
and glacial history of the area is described, with the results indicat- 
ing that at least 4 major glaciations have occurred within the study 
area. The surficial geology and morphology was also investigated, 
and some types of glaciotectonic landforms not previously de- 
scribed were recognized. The economic and engineering aspects 
of the surficial geology are highlighted, with descriptions of aggre- 
gate resources, construction fill material, buried aquifers and 
aquitards, and glacially deformed terrain with geotechnical implica- 
tions for resource development. 91 refs., 86 figs., 13 tabs. 


36143 (CONF-8306308-, pp. 23-29) Lightning phenomenol- 
ogy. Orville, R.E. (State Univ. of New York, Albany (USA)). National 
Research Council, Washington, DC (USA). Geophysics Study 
Committee. 1986. From American Geophysical Union symposium: 
the earth’s electrical environment; Baltimore, MD (USA); Jun 1983. 
In The earth’s electrical environment. Studies in geophysics. Order 
Number DE90010444. Available from NTIS, PC A12/MF A01. 
Severe weather phenomena that disrupt our lives include torna- 
does, hail, high winds, hurricanes, snowstorms, and lightning. It is 
not well known that in most years, lightning ranks as the number 
one killer, followed closely by tornadoes. Much less dramatic than 
a tornado passing through an area or a severe snowstorm that 
paralyzes a city, a lightning ground strike can quickly kill one or 
two people in less than a second with little or no warning. Annually 
in the US about 100 people are killed by lightning strikes, and reli- 
able estimates for the world would be in the thousands. Lightning 
on a global and regional scale is an area of science that bring to- 
gether the interests of the atmospheric physicist, chemist, and 
meteorologist in an effort to learn its characteristics. The 
phenomenology of lightning involves the frequency of lightning ob- 
served over large spatial and time scales. It involves the maximum 
and average flashing rate per unit area and the variation of flash 
characteristics with location and storm type. Studies of lightning 
phenomenology can now be discussed in terms of both satellite 
and ground-based observations. With the use of satellites, they ob- 
tain data on the global lightning flash rates and the distribution of 





lightning with respect to the continents and oceans. With the exten- 
sive use of ground-based observations, they can determine the 
flashing rates and flash characteristics of individual storms. In addi- 
tion, they can monitor the variations of the ground flashes as a 
function of location and storm type. 


36144 (CONF-8306308-, pp. 30-40) Physics of lightning. 
Krider, E.P. (Univ. of Arizona, Tucson (USA)). National Research 
Council, Washington, DC (USA). Geophysics Study Committee. 
1986. From American Geophysical Union symposium: the earth's 
electrical environment; Baltimore, MD (USA); Jun 1983. In The 
earth’s electrical environment. Studies in geophysics. Order Num- 
ber DE90010444. Available from NTIS, PC A12/MF A01. 

Lightning is a transient, high-current electric discharge that oc- 
curs in the atmospheres of the Earth and other planets and that 
has a total path length on the order of kilometers. Most lightning is 
produced by thunderclouds, and well over half of all discharges oc- 
cur within the cloud. In recent years, new experimental techniques 
have enabled researchers to obtain a better understanding of the 
physics of lightning. In this chapter, the process that occur during a 
typical negative lightning flash to the ground are briefly reviewed 
and then recent advances in lightning research are described. 


36145 
ground lightning. Rust, W.D. National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1986. From 
American Geophysical Union symposium: the earth’s electrical 
environment; Baltimore, MD (USA); Jun 1983. In The earth’s elec- 
trical environment. Studies in geophysics. Order Number 
DE90010444. Available from NTIS, PC A12/MF A01. 

Of the two common types of lightning flash, cloud-to-ground 
(CG) and intraciloud (IC), the CG flashes have historically received 
more attention and study. The recent and renewed interest in posi- 
tive CG flashes has been stimulated by observations of winter 
storms in Japan, where there is a large percentage of CG flashes 
that are positive but not triggered by tall structures. These storms 
have low cloud bases and cloud tops at about 5 km and are much 
colder in their lower region than typical summer thunderstorms. 
This chapter discusses recent research in CG lightning with em- 
phasis on the Japanese research. 


36146 (CONF-8306308-, pp. 46-60) Acoustic radiations 
from lightning. Few, A.A. Jr. (Rice Univ., Houston, TX (USA)). Na- 
tional Research Council, Washington, DC (USA). Geophysics Study 
Committee. 1986. From American Geophysical Union symposium: 
the earth’s electrical environment; Baltimore, MD (USA); Jun 1983. 
In The earth’s electrical environment. Studies in geophysics. Order 
Number DE90010444. Available from NTIS, PC A12/MF A01. 

Electric storms produce a variety of acoustic emissions. The 
acoustic emissions can be broadly divided into two categories - 
those that are related to electric processes (i.e. they correlate with 
lightning) and those that either do not depend on cloud electricity 
or for which no correlations with electric changes have been ob- 
served. In this chapter, the first group is discussed. 


36147 (CONF-8306308-, pp. 61-69) Application of ad- 
vances in lightning research to lightning protection. Uman, 
M.A. (Univ. of Florida, Gainesville (USA)). National Research 
Council, Washington, DC (USA). Geophysics Study Committee. 
1986. From American Geophysical Union symposium: the earth’s 
electrical environment; Baltimore, MD (USA); Jun 1983. In The 
earth’s electrical environment. Studies in geophysics. Order Num- 
ber DE90010444. Available from NTIS, PC A12/MF A01. 

In this chapter, the authors examine the recent and widespread 
use of lightning detection techniques for protection; those proper- 
ties of lightning that cause damage; the mechanisms of lightning 
damage; new methods of protection; and some remaining ques- 
tions that research can answer to facilitate additional improvements 
in lightning protection. 


36148 


(CONF-8306308-, pp. 70-77) The role of lightning in 
the chemistry of the atmosphere. Chameides, W.L. (Georgia In- 
stitute of Technology, Atlanta (USA)). National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1986. From 


American Geophysical Union symposium: the earth’s electrical 


(CONF-8306308-, pp. 41-45) Positive cloud-to- 
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environment; Baltimore, MD (USA); Jun 1983. In The earth’s elec- 
trical environment. Studies in geophysics. Order Number 
DE90010444. Available from NTIS, PC A12/MF A01. 

The high temperatures in and around the discharge tube of a 
lightning stroke cause the dissociation of the major atmospheric 
constituents No, O2, CO, and Hz and the formation of trace 
species such as NO, CO, No, OH, N, O, and H. As this cylinder of 
hot air cools, the levels of these trace species drop. However, if 
the cooling is sufficiently rapid the concentrations of these trace 
species can be frozen-in at levels significantly above their ambient, 
thermochemical equilibrium abundances, thereby leading to a net 
source of these gases to the background atmosphere. It is esti- 
mated that about 3 tg of N yr’ as NO are produced in the 
present-day atmosphere by lightning through this process. Other 
gases produced by lightning are CO and N2O in the Earth’s atmos- 
phere; HCN in the Earth’s prebiological atmosphere; CO, NO, and 
Oz in the cytherian atmosphere; and CO, No, and a variety of hy- 
drocarbons in the jovian atmosphere. The major uncertainty in 
quantifying the role of lightning in the chemistry of the terrestrial at- 
mosphere, as well as that of other planetary atmospheres, arises 
from the lack of accurate statistics on the energy and frequency of 
lightning. The role of coronal discharges in the chemistry of clouds 
also needs to be investigated. 


36149 (CONF-8306308-, pp. 81-89) Thunderstorm origins, 
morphology, and dynamics. Kessler, E. National Research Coun- 
cil, Washington, DC (USA). Geophysics Study Committee. 1986. 
From American Geophysical Union symposium: the earth's electri- 
cal environment; Baltimore, MD (USA); Jun 1983. In The earth’s 
electrical environment. Studies in geophysics. Order Number 
DE90010444. Available from NTIS, PC A12/MF A01. 

Thunderstorms involve rapid vertical rearrangement of deep air 
layers. Large processes promote and shape vertical and horizontal 
air motions, and processes within storms control development of 
rain, hail, and strong local winds. Espy (1841) first presented the 
concept that thunderstorm circulations are driven largely by the 
heat latent in water vapor, released during condensation. During 
1946-1947, a US federally funded project investigated thunder- 
storms in Ohio and in Florida. Findings of that project were the first 
accurate description of thunderstorm details, and project methods 
were a principal part of the foundation of subsequent studies. A 
modern comprehensive and abundantly illustrated textbook was 
prepared by Ludiam. Thunderstorm processes are presented in 
much detail, with many references, in Volume 2 of a recent three- 
volume treatise on thunderstorms, and the lightning process is 
detailed elsewhere in this volume. 


36150 (CONF-8306308-, pp. 90-113) The electrical struc- 
ture of thunderstorms. Krehbiel, P.R. (New Mexico Institute of 
Mining and Technology, Socorro (USA)). National Research Coun- 
cil, Washington, DC (USA). Geophysics Study Committee. 1986. 
From American Geophysical Union symposium: the earth’s electri- 
cal environment; Baltimore, MD (USA); Jun 1983. In The earth’s 
electrical environment. Studies in geophysics. Order Number 
DE90010444. Available from NTIS, PC A12/MF A01. 

A number of theories have been proposed to explain how thun- 
derstorms become electrified, and many field and laboratory 
experiments have been conducted to determine the electrical na- 
ture of storms and to test the electrification theories. The basic 
difficulty in determining how thunderclouds become electrified lies 
in the fact that they are large, complex, and short-lived phenomena 
that need to be examined both as a whole and in detail to under- 
stand how they function. In this chapter, the authors discuss what 
is currently known about the electrification of thunderstorms and 
what is not known and indicate some directions for research efforts 
over the next decade or so. 


36151 (CONF-8306308-, pp. 114-130) Charging mecha- 
nisms in clouds and thunderstorms. Beard, K.V.K. (Univ. of 
Illinois, Urbana (USA)); Ochs, H.T. National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1986. From 
American Geophysical Union symposium: the earth’s electrical 
environment; Baltimore, MD (USA); Jun 1983. In The earth’s elec- 
trical environment. Studies in geophysics. Order Number 
DE90010444. Available from NTIS, PC A12/MF A01. 
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There are two major categories of charging mechanisms: the mi- 
croscale separators, which ultimately lead to charged cloud and 
precipitation particles, and cloud-scale separators, which can result 
in field intensification and lightning. In this chapter, the authors dis- 
cuss the charging mechanisms in the electrification of convective 
clouds. They start the discussion of charge separation in the sim- 
ple environment of a small cumulus cloud. This nonpreciptating 
cloud stage is followed by sections on the rain stage and hail 
stage. An abbreviated discussion the charging mechanisms associ- 
ated with these three stages is found in the evaluation section of 


the chapter. 


36152 (CONF-8306308-, pp. 131-145) Models of the devel- 
opments of the electrical structure of clouds. Levin, Z. (Tel Aviv 
Univ. (Israel)); Tzur, |. National Research Council, Washington, DC 
(USA). Geophysics Study Committee. 1986. From American Geo- 
physical Union symposium: the earth’s electrical environment; 
Baltimore, MD (USA); Jun 1983. In The earth’s electrical environ- 
ment. Studies in geophysics. Order Number DE90010444. 
Available from NTIS, PC A12/MF A01. 

As an ultimate test of the various theories of how electrical 
charge separates in thunderclouds, it would be necessary to 
design a model that simulates as accurately as possible the three- 
dimensional and time dependent nature of the cloud and its 
environment, including microphysical development of the liquid and 
solid phases in the cloud and all the possible electrical process 
that are operating. These requirements are not yet attainable with 
our current state of knowledge and available computers. The num- 
ber of processes involved and the large range of scales (from 
molecular level to the dynamic scale - 1000 m) cannot all be in- 
cluded in a single model. Therefore, attempts have been made to 
deal with the problem of the developing of electrical structure of 
clouds by emphasizing some processes and ignoring others. A few 
models, for instance, simulate the microphysical processes only, 
neglecting the macroscale dynamics altogether, whereas others 
have gone to the other extreme and simulate the dynamics in de- 
tail while simplifying the microphysics dramatically. To fill the gap, 
some modelers have tried to deal with both the microphysics and 
the dynamics with sacrifices at both ends of the scale. In this chap- 
ter, the authors review some of these models, try to establish a 
common denominator from their results and conclusions, and draw 
attention to some unanswered points that need further work. 


36153 (CONF-8306308-, pp. 149-165) Atmospheric electric- 
ity in the planetary boundary layer. Hoppel, W.A. (Naval 
Research Lab., Washington, DC (USA)); Anderson, R.V.; Willett, 
J.C. National Research Council, Washington, DC (USA). Geo- 
physics Study Committee. 1986. From American Geophysical 
Union symposium: the earth's electrical environment; Baltimore, 
MD (USA); Jun 1983. In The earth’s electrical environment. Studies 
in geophysics. Order Number DE90010444. Available from NTIS, 
PC A12/MF A01. 

This chapter presents a brief overview of atmospheric electricity 
in the planetary boundary layer - that region of the lower atmos- 
phere in which the influences of the Earth’s surface are directly felt. 
First, the primary physical mechanisms influencing the electrical 
phenomena are discussed. The gross phenomenology is described 
next, including spatial and temporal variability of the important elec- 
trical parameters. Then the most important aspects of modeling and 
theory are summarized in an effort to relate the physical causes 
and their electrical effects. Finally, the chapter is closed with a dis- 
cussion of principal applications and areas of needed research. 


36154 (CONF-8306308-, pp. 166-182) Electrical structure 
from 0 to 30 kilometers. Gringel, W. (Universitaet Tuebingen 
(West Germany)); Rosen, J.M.; Hofmann, D.J. National Research 
Council, Washington, DC (USA). Geophysics Study Committee. 
1986. From American Geophysical Union symposium: the earth’s 
electrical environment; Baltimore, MD (USA); Jun 1983. In The 
earth's electrical environment. Studies in geophysics. Order Num- 
ber DE90010444. Available from NTIS, PC A12/MF A01. 

This chapter deals with the electrical structure of the lower at- 
mosphere (i.e. the troposphere and portion of the stratosphere 
below about 30 km). Here the principal observing platforms (not in- 
cluding surface measurements) are balloons. The authors discuss 
the source of ionization in the lower atmosphere together with 


350 ERA Vol. 15, No. 15 


solar-induced and latitudinal variations. They include a brief review 
of aerosol distributions in the troposphere and lower stratosphere. 
Variations following major volcanic eruptions are emphasized. At- 
mospheric conductivity, small ion concentrations, and ion-mobility 
measurements are the subject of the third section. Here the influ- 
ence that solar activity or aerosols have on conductivity, and there 
for on parts of the columnar resistance are discussed. In the final 
section the air-earth current and electric fields in the lower atmos- 
phere are considered. Here the results are interpreted from a 
global viewpoint with perturbations from local generators. Examples 
of anthropogenic influences on the electric field near the ground 
are also presented and discussed briefly. 


36155 (CONF-8306308-, pp. 183-194) Electrical structure of 
the middie atmosphere. Reid, G.E. National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1986. From 
American Geophysical Union symposium: the earth's electrical 
environment; Baltimore, MD (USA); Jun 1983. In The earth’s elec- 
trical environment. Studies in geophysics. Order Number 
DE90010444. Available from NTIS, PC A12/MF A01. 

In this brief review, the authors have summarized our present un- 
derstanding of the electrical structure of the atmosphere in the 30 
to 100 km range. The sources of ionization in this region are rea- 
sonably well known and their variations in time and space are at 
least qualitatively understood. The complexities of the ion chemistry 
that connects the ionization sources to the ambient ion composition 
still require a great deal of unraveling. We are still quite ignorant of 
many aspects, including photodetachment of negative ions and the 
role of reactive neutral species with extremely low concentrations. 
These uncertainties lead to corresponding uncertainties in ion con- 
centration and mobility and in such bulk electrical parameters as 
the conductivity. Direct experimental measurements have led to 
considerable progress, but they are beset by difficulties of interpre- 
tation and by inconsistencies among themselves. Finally, the 
recent observations of large mesopheric electric fields have raised 
first-order questions about our understanding of atmospheric field 
generating mechanisms or of the instrumental techniques used in 
these measurements. Significant challenges for the future exist in 
almost every aspect of middie-atmospheric electricity. 


36156 (CONF-8306308-, pp. 195-205) Upper-atmosphere 
electric-field sources. Richmond, A.D. National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1986. From 
American Geophysical Union symposium: the earth's electrical 
environment; Baltimore, MD (USA); Jun 1983. In The earth’s elec- 
trical environment. Studies in geophysics. Order Number 
DE90010444. Available from NTIS, PC A12/MF A01. 

The Earth's space environment is filled with electrons and posi- 
tive ions, comprising a plasma of very low density. These charged 
particles collide only infrequently and are strongly influenced by 
magnetic and electric fields. In turn, the charged particles affect the 
distribution of the magnetic and electric fields in space. The space 
plasma environment, therefore, is dominated by electrodynamic 
processes. In this chapter, the electric field sources of the upper 
atmosphere are discussed. 


36157 (CONF-8306308-, pp. 206-231) The global 
atmospheric-electrical circuit. Roble, R.G.; Tzur, |. National Re- 
search Council, Washington, DC (USA). Geophysics Study 
Committee. 1986. From American Geophysical Union symposium: 
the earth’s electrical environment; Baltimore, MD (USA); Jun 1983. 
In The earth’s electrical environment. Studies in geophysics. Order 
Number DE90010444. Available from NTIS, PC A12/MF A01. 
According to the classical picture of atmospheric electricity, the 
totality of thunderstorms acting together at any time charges the 
ionosphere to a potential of several hundred thousand volts with 
respect to the Earth’s surface. This potential difference drives a 
vertical electric conduction current downward from the ionosphere 
to the ground in all fair weather regions on the globe. The fair- 
weather electric conduction current varies according to the 
ionospheric potential difference and the columnar resistance be- 
tween the ionosphere and the ground. Horizontal currents flow 
freely along the highly conducting Earth’s surface and in the iono- 
sphere. A current flows upward from a thunderstorm cloud top 
toward the ionosphere and also from the ground into the thunder- 
storm generator, closing the circuit. There are many additional 





elements that complicate this simplified classical picture, and these 
are discussed in this chapter. 


36158 (CONF-8306308-—, pp. 232-257) Telluric currents: The 
natural environment and interactions with man-made systems. 
Lanzerotti, L.J. (AT and T Bell Labs., Murray Hill, NJ (USA)); Gre- 
gori, G.P. National Research Council, Washington, DC (USA). 
Geophysics Study Committee. 1986. From American Geophysical 
Union symposium: the earth’s electrical environment; Baltimore, 
MD (USA); Jun 1983. In The earth's electrical environment. Studies 
in geophysics. Order Number DE90010444. Available from NTIS, 
PC A12/MF A01. 

Telluric currents consist of both the natural electric currents flow- 
ing within the Earth, including the oceans, and the electric currents 
originating from man made systems. Telluric currents could also be 
considered to include geodynamo currents (i.e. the electric currents 
that are presumed to flow in the Earth’s core and are responsible 
for the generation of the permanent geomagnetic field). In this 
chapter, research on Telluric currents is reviewed. Geodynamic 
considerations are excluded. 


36159 (DOE/ER/12018-T9, pp. 13-22) The source regions 
of alkaline volcanoes. Boettcher, A.L. (Univ. of California, Los An- 
geles (USA)). National Research Council, Washington, DC (USA). 
Geophysics Study Committee. 1984. In Explosive volcanism: In- 
ception, evolution, and hazards. Studies in geophysics. Order 
Number DE90010451. Available from NTIS, PC A10. 

The spatial and temporal distributions of kimberlites and alkali 
basalts provide information on the mechanisms by which these im- 
portant rocks originated. Kimberlites erupted throughout most or all 
of the Proterozoic and Phanerozoic eons, but they are restricted to 
Precambrian shield areas and surrounding fold belts. Abundant 
chemical and isotopic data support the concept that kimberlites 
originated from a source region in the mantle that was enriched by 
metasomatic fluids, the ingress of which appears to have been 
triggered by epeirogenic crustal and mantle doming. The source re- 
gions appear to have drifted coherently with the continents. In 
contrast, alkali basalts that contain mantle-derived xenoliths appear 
to be restricted to the Phanerozoic eon, with the vast majority of 
known occurrences being less than 5 m.y. old. Most of these 
basalts were emplaced in active orogenic environments associated 
with subduction. It appears that metasomatism of the source 
regions of these rocks was caused by warping of the crust and un- 
derlying mantle as the result of subduction of topographic features 
such as ridges and transform faults. The concept of a metasomatic 
fluid enriching the source regions of these alkaline rocks is 
consonant with that of a heterogeneous mantle proposed from pet- 
rographic, chemical, and isotopic studies of xenoliths and basalts. 
It seems clear that H2O Fe, Ti, and LIL elements such as K and 
LREE are among the most mobile components. The time interval 
between metasomatism and generation of magma might be short, 
as witnessed by the inception of alkali basalt magmatism all along 
the Pacific Coast of North America less than 10 m.y. ago. 


36160 (DOE/ER/12018-T9, pp. 23-33) Tectonic influence on 
magma composition of Cenozoic basalts from the Columbia 
Plateau and northwestern Great Basin, U.S.A. Carlson, R.W. 
(Carnegie Institution of Washington, Pittsburgh, PA (USA)). Na- 
tional Research Council, Washington, DC (USA). Geophysics 
Study Committee. 1984. In Explosive volcanism: Inception, evolu- 
tion, and hazards. Studies in geophysics. Order Number 
DE90010451. Available from NTIS, PC A10. 

An important factor controlling the character of a volcanic erup- 
tion is the composition of the lava being extruded. This lava 
composition represents the end result of chemical differentiation 
process acting on a magma formed by partial melting of a source 
material deep below the volcanic vent. This chapter discusses the 
chemical and isotopic characteristics of two distinct groups of 
Cenozoic basaltic volcanics from the northwestern United States: 
the Columbia Plateau basalts and the low-K, high-Al basalts of the 
Oregon and Modoc plateaus. Cenozoic volcanism in the northwest- 
ern United States shows a wide variety of eruptive styles, from the 
relatively quiescent fissure eruptions of the Columbia Plateau 
basalts to the highly explosive calc-alkaline Cascade volcanics and 
rhyolitic ash flows of the Oregon Plateau. The link between magma 
composition, eruptive style, and tectonic character of the eruption 
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area of these lavas is believed to provide important information re- 
garding the process of magma generation and eruption. 


36161 (DOE/ER/12018-T9, pp. 34-46) Subduction geometry 
and magma genesis. Sacks, |.S. (Carnegie Institution of Washing- 
ton, Pittsburgh, PA (USA)). National Research Council, Washington, 
DC (USA). Geophysics Study Committee. 1984. In Explosive vol- 
canism: Inception, evolution, and hazards. Studies in geophysics. 
Order Number DE90010451. Available from NTIS, PC A10. 

In normal subduction zones the slab sinks in to the mantle at 
some approximately constant dip angle. There is asthenosphere 
between this slab and the continental lithosphere above, and the 
line of volcanoes has a simple relationship to the subducted piate. 
Between the slab and the surface, magma paths must be fairly 
confined, since the bulk properties of the asthenosphere seem lat- 
erally constant. In particular, the anelasticity, a measure of partial 
melt, is rather uniform down to depths of approximately 250 km 
and is similar beneath Japan, northern Chile, and normal oceans. 
However, beneath central Peru (and central Chile) the (young) 
Nasca plate subducts initially at a normal angle of 30° and then at 
a depth of about 100 km deforms and travels essentially horizon- 
tally for about 300 km before interacting with the thicker continental 
lithosphere of the Precambrian shield and resubducting. The seis- 
micity tends to be sparse except at the initial subduction and 
resubduction areas; the continuity of the slab was determined from 
anelasticity considerations. There is no recent volcanism in these 
regions. There is no low Q zone (asthenosphere) between the sub- 
ducted and continental lithosphere. Young oceanic lithosphere has 
lower density and may be buoyant to considerable depths; after 
being forced down by the initial interplate contact, it may contort 
and underlay the continental lithosphere. The tectonics (seismicity 
and lack of volcanism) are similar din the anomalous South Ameri- 
can regions and the eastern Philippine Sea subduction region. It 
appears that volcanoes occur only when there is (hot, low Q) as- 
thenospheric material above the subducting slab. 


36162 (DOE/ER/12018-TS, pp. 47-66) Potentially active vol- 
canic lineaments and loci in western conterminous United 
States. Smith, R.L.; Luedke, R.G. National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1984. In 
Explosive volcanism: Inception, evolution, and hazards. Studies in 
geophysics. Order Number DE90010451. Available from NTIS, PC 
A10. 

Speculation about potentially active volcanoes in the contermi- 
nous US has usually focused on the Cascade region. The reason 
for this focus is simply that Cascade volcanoes have erupted in 
historic time, are solfatarically active, and are morphologically simi- 
lar to active cones around the world. The recent eruption of Mount 
St. Helens has confirmed this view. Maps showing the distribution 
of Upper Cenozoic volcanoes and volcanic rocks in the western 
US provide abundant evidence for the existence of many poten- 
tially active volcanic loci outside the Cascades region. Portrayed in 
time increments of 0 to 5, 5 to 10, and 10 to 16 million years (m.y.) 
the loci reveal both changing and static distribution patterns. For 
the last 5 m.y., most loci have been concentrated in linear zones. 
These zones record both waxing and waning eruptive frequencies 
within that time span. Distribution patterns alone suggest that any 
volcanic locus that has appeared within the last 5 m.y. reflects a vi- 
able mantle source today and has potential for volcanic eruption. 
This observation is reinforced by a consideration of the life spans 
and periodicities of older volcanic loci, some of which span 10 m.y. 
or more. Almost the entire distribution pattern of volcanic loci 0 to 5 
m.y. old is reflected by the distribution pattern of basaltic eruptions 
less than 10,000 yr old. They conclude that, in addition to some 15 
volcanic loci in the Cascade province, more than 60 other identifi- 
able loci in 11 western states have potential for future eruptions. 
Further, the general concentrations of loci suggest that new loci 
may form within a zone at any time. 


36163 (DOE/ER/12018-T9, pp. 67-83) Mechanics and ener- 
getics of magma formation and ascension. Marsh, B.D. (Johns 
Hopkins Univ., Baltimore, MD (USA)). National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1984. In 
Explosive volcanism: Inception, evolution, and hazards. Studies in 
geophysics.. Order Number DE90010451. Available from NTIS, PC 
A10. 


ERA Vol. 15, No. 15 351 





58 GEOSCIENCES 


Magma is invariably generated through partial melting of existing 
rock. The most effective and realistic means of melting in the man- 
tle is by convection of rock above its solidus and in continental 
crust by melting in the wallrock of intrusions from the mantle. Ex- 
traction of melt from a partially melted assemblage probably occurs 
principally over small areas as a result of diapirism and over large 
areas by intercrystalline flow of compressed melt into fractures. Ini- 
tial diapirism carries the entire source mass, allowing melting to 
reach the critical point (25 to 50%) where repacking of the solids 
allows extraction during, not before, ascent. Smaller amounts of 
melt can be extracted only if the network of solids is deformed to 
fill the potential voids left by the melt or, if over a large area, the 
initially compressed melt expands into fractures. The coalescence 
of droplets of melt seems possibly only in special flows with special 
configurations of the melting phases. Diapirism, stoping and dike 
propagation are the principal means of magma ascent. Each pro- 
cess is constrained by the fact that magma must be transported 
fast enough to reach the surface while partially molten. Heat trans- 
fer, coupled with studies of dynamics, has yielded several rules; for 
example, successful diapirism is multiple-diapirism, stoping mag- 
mas easily become congested with blocks, and dikes must travel 
about 10,000 times faster than diapirs. Generation of significant 
amounts of granitic magma from intrusion of basalt into continental 
crust is difficult, unless the volume of basalt is large or unless 
through repeated ascent of basalt it maintains its passageway at a 
high temperature. the latter event can have a profound effect on 
the crust and can trigger regional crustal instabilities and reorgani- 
zation. 


36164 (DOE/ER/12018-T9, pp. 84-95) Yellowstone mag- 
matic evolution: Its bearing on understanding large-volume 
explosive volcanism. Christiansen, R.L. National Research Coun- 
cil, Washington, DC (USA). Geophysics Study Committee. 1984. In 
Explosive volcanism: Inception, evolution, and hazards. Studies in 
geophysics. Order Number DE90010451. Available from NTIS, PC 
A10. 

The Yellowstone Plateau volcanic field of Wyoming, Idaho, and 
Montana evolved through three cycles during the past 2 m.y. Each 
cycle began and ended with protracted periods of episodic 
eruptions of rhyolitic lava but climaxed with an explosive caldera- 
forming pyroclastic eruption of 3 x 10% to 3 x 10° km® of rhyolitic 
cycle the voluminous pyroclastic eruptions, which lasted only hours 
or days, were preceded by the evolution of a high-level crustal 
magma chamber over 0.2 to 0.7 m.y., marked by the development 
of surficial ring-fracture systems and episodic eruptions of rhyolitic 
lavas aggregating 10° to 10° km*. Chemical and isotopic composi- 
tions of the rhyolites evolved systematically during each cycle and, 
possibly, secularly from one cycle to the next. The preclimactic 
magmas were vertically compositionally zoned, inchding notable 
roofward enrichment in volatile constituents. About 10° km® of 
basalt has erupted marginally to the active rhyolitic source areas 
throughout development of the volcanic field, some of it directly 
through former rhyolitic sources about 10® yr after rhyolitic activity. 
Fundamental elements of this evolutionary pattern are common to 
other well-studied voluminous pyroclastic fields, although specific 
aspects vary in different geologic frameworks. Common elements 
of the pattern indicate that a protracted crustal-magmatic evolution 
must precede explosive volcanism on the largest scale. The sus- 
tained process of energy transfer from the mantle by mafic 
magmas can lead to the formation of more silicic crustal magma 
chambers containing a large magmatic volume with major explo- 
sive potential. This sequence of events is recognized in various 
areas through characteristic time-space patterns of surficial volcan- 
ism and chemical and isotopic evolution of eruptive products. 


36165 (DOE/ER/12018-T9, pp. 96-109) Crustal structure 
and evolution of an explosive silicic volcanic system at Yel- 
lowstone National Park. Smith, R.B. (Univ. of Utah, Salt Lake 
City (USA)); Braile, L.W. National Research Council, Washington, 
DC (USA). Geophysics Study Committee. 1984. In Explosive vol- 
canism: Inception, evolution, and hazards. Studies in geophysics. 
Order Number DE90010451. Available from NTIS, PC A10. 

Large volumes of Quaternary silicic volcanics associated with ex- 
plosive caldera-forming eruptions and high heat flow infer the 
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presence of silicic magmas within the crust and upper mantle be- 
neath the Yellowstone Plateau. Seismic refraction-reflection data, 
analyses of earthquake hypocenters, and seismic attenuation have 
revealed a laterally inhomogeneous upper crust with low P-wave 
velocities but a more seismically homogeneous lower crust. The 
upper crust beneath the Yellowstone caldera is characterized by p- 
wave velocities of 5.7 km/sec and 4.0 km/sec - values that are 
anomalously low compared with that of the surrounding thermally 
undisturbed crystalline basement of 6.0 km/sec. The P-wave 
velocity of the upper 100 to 250 km of the mantle beneath the Yei- 
lowstone region, analyzed from teleseismic arrivals, is reduced by 
about 5 percent, suggesting the presence of a basaltic partial melt 
that is probably the source of heat that drives the Yellowstone 
hydrothermal system. In comparison, the lower crust of the Yellow- 
stone region appears seismically homogeneous to the horizontally 
propagating refracted rays and similar to that of the thermally 
undisturbed lower crust of the surrounding Rocky Mountains. This 
suggests that the seismic properties of the lower crust were rela- 
tively unaffected by the ascension of the parental basaltic magmas 
that are hypothesized to have intruded and partially melted the 
crust producing the voluminous rhyolite and ash-flows of the Yel- 
lowstone Quaternary volcanic system. 


36166 (DOE/ER/12018-T9, pp. 110-121) Explosive erup- 
tions in space and time: Durations, intervals, and a 
comparison of the World’s active volcanic belts. Simkin, T. 
(Smithsonian Institution, Washington, DC (USA)); Siebert, L. Na- 
tional Research Council, Washington, DC (USA). Geophysics 
Study Committee. 1984. In Explosive volcanism: Inception, evolu- 
tion, and hazards. Studies in geophysics. Order Number 
DE90010451. Available from NTIS, PC A10. 

The explosive voicanism that dominates colliding plate bound- 
aries supplies only 10 to 13% of the magma reaching the surface 
of the Earth each year but accounts for roughly 84% of the world’s 
known historical eruptions. A computerized data bank, compiled 
over the last 12 yr at the Smithsonian Institution, allows summaries 
to be made of Holocene volcanism. However, the record of most 
voicanoes is poor before the last 100 yr and some eruptions pass 
unreported even today. Calculations of the time interval since the 
previous eruption is possible for 4,835 of the 5,564 compiled erup- 
tions. The median interval is 5.0 yr, but much longer intervals 
commonly precede unusually violent eruptions. For the 25 most 
violent eruptions in the file (with known preceding interval), the me- 
dian interval is 865 yr. Of the historical eruptions in this group, 
50% resulted in fatalities. The interval between an eruption’s start 
and its most violent paroxysm may be measured in months or 
years but is usually short. Of the 205 larger eruptions for which 
there are data, 92 had the paroxysmal event within the first day of 
the eruption, allowing little time for emergency preparations after 
the eruption’s opening phase. To compare the recent vigor of differ- 
ent volcanic belts, they calculated the number of years in which 
each volcano was active in the last 100 yr, summed these for each 
belt, and divided by the belt length. Another index of recent vigor is 
the number of recognized Holocene volcanoes in each belt divided 
by its length. A third index is the number of large explosive erup- 
tions (VEI { >=} 3) of the last 100 yr, again normalized by belt 
length. These three measures correlate reasonably well, serving to 
contrast vigorous belts such as Kamchatka, Central America, and 
New Zealand with relatively quiet belts such as the Cascades, 
South Sandwich islands, Greece, and southern Chile. 


36167 (DOE/ER/12018-T9, pp. 122-132) Explosive erup- 
tions of Kilauea Volcano, Hawaii. Decker, R.W.; Chirstiansen, 
R.L. National Research Council, Washington, DC (USA). Geo- 
physics Study Committee. 1984. In Explosive volcanism: Inception, 
evolution, and hazards. Studies in geophysics. Order Number 
DE90010451. Available from NTIS, PC A10. 

Although most Kilauea eruptions produce effusive basaltic lavas, 
about 1% of the prehistoric and historical eruptions have been ex- 
plosive. Multiple steam explosions from Halemaumau Crater in 
1924 followed subsidence of an active lava lake. A major hydro- 
magmatic explosive eruption in 1,790 deposited most of the 
Keanakakoi Formation - a blanket of pumice, vitric ash, and lithic 
tephra that is locally more than 10 m thick around Kilauea’s sum- 
mit area. The Keanakakoi was deposited in muttple air-fall and 





pyroclastic-surge phases, probably accompanied by caldera subsi- 
dence. The Uwekahuna Ash, exposed near the base of the present 
caldera cliffs and on the southeast flank of Mauna Loa, was 
formed by a major sequence of explosive eruptions about 1,500 yr 
before present (B.P.). Beneath the Uwekahuna Ash in a few locali- 
ties are two to three similar pyroclastic deposits. The Pahala Ash, 
extensive on the south flank of Kilauea and on adjacent Mauna 
Loa, reflects many explosive eruptions from about 25,000 to 
10,000 yr B.P. Although it is not clear whether parts of the much 
weathered and reworked Pahala are of lava-fountain or hydromag- 
matic origin, much of it appears to be hydromagmatic. Pyroclastic 
deposits are present in the Hilina Formation on the south flank of 
Kilauea near the coast; about six of these deposits are estimated 
to be 40,000 to 50,000 yr old, and others are both younger and 
older. None of the deposits older than 2,000 yr is well dated, but if 
they assume generally uniform growth rates for Kilauea’s shield 
during the past 100,000 yr, an average but periodic, recurrence of 
major explosive eruptions is about every 2,000 yr; minor explosive 
eruptions may be more frequent. The occurrence of relatively rare 
but dangerous explosive eruptions probably rates to sudden disrup- 
tions of equilibrium between subsurface water and shallow magma 
bodies, triggered by major lowering of the magma column. 


36168 


character of the May 18, 1980, explosive eruptions of Mount 
St. Helens. Moore, J.G.; Rice, C.J. National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1984. In 
Explosive volcanism: Inception, evolution, and hazards. Studies in 
geophysics. Order Number DE90010451. Available from NTIS, PC 
A10. 


A study of a satellite infrared sensor data and survivor pho- 
tographs provides an extensive record of the events of the first few 
minutes of the May 18, 1980, explosive eruptions of Mount St. 
Helens. Timing of events and photographs is based on satellite ob- 
servations combined with videotape and other surface information. 
The detachment of the giant rockslide-avalanche relieved confining 
pressure on the intruding cryptodome and triggered the first 
explosive episode at 08 hr 32.7 min PDT (15:32.7 UT). These ex- 
plosions generated a pyroclastic surge that swept north at more 
than 90 msec, overriding the avalanche and overtaking its toe at 
about 15:33.8 UT. The hot fragmenting dacite within the avalanche 
continued emitting explosions as it was carried downslope. Block II 
of the avalanche, which contained the bulk of the dacite 
cryptodome, arrived 8 km north at the Toutle River and the south- 
ern margin of Spirit Lake at about 15:34.3 UT. A major northern 
explosion occurred near the Toutle River at this time, perhaps 
triggered when block II collided with the north wall of the valley. Al- 
ternately, the explosion could have resulted by mixing of the 
fragmented hot dacite with surface water in the valley of the North 
Fork of the Toutle River and perhaps with Spirit Lake. This northern 
explosion at 15:34.3 UT, nearly 2 min after the first emissions (1) 
was apparently the largest explosion of the eruption and caused 
much of the damage and tree blowdown; (2) generated a pressure 
pulse that triggered atmospheric condensation above 6-km eleva- 
tion and partly obscured satellite observations of ground-level 
features; (3) produced an abrupt acceleration f the front of the pre- 
existing pyroclastic surge to velocities greater than 150 m/sec; (4) 
caused an ash cloud to rise from the explosion locus at 70 m/sec, 
faster than any previous rise; and (5) contributed to the geographic 
distribution of damage and pyroclastic surge deposits. 


36169 (DOE/ER/12018-T9, pp. 143-157) Factors governing 
the structure of volcanic jets. Kieffer, S.W. National Research 
Council, Washington, DC (USA). Geophysics Study Committee. 
1984. In Explosive volcanism: Inception, evolution, and hazards. 
Studies in geophysics. Order Number DE90010451. Available 
from NTIS, PC A10. 

Observable characteristics of volcanic jets, such as temperature, 
shape, and velocity, depend in a complex way on the subsurface 
features of the volcanic systems from which the jets emanate. The 
variety of sizes and shapes of jets associated with violent eruptions 
reflects differences primarily in the geometric shapes of the near- 
surface parts of the volcanic systems and secondly, differences in 
thermodynamic properties and rheology of the erupting fluids. In 
this paper, differences in shape between plinian eruption columns 
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and lateral blast flows on Earth and between umbrella-shaped and 
diffuse plumes on Jupiter's moon, lo, are discussed in terms of a 
generalized model for thermodynamic properties and geometry of a 
volcanic system. 


36170 (DOE/ER/12018-T9, pp. 158-169) Experimental stud- 
ies of hydromagmatic volcanism. Wobhletz, K.H. (Los Alamos 
National Lab., NM (USA)); McQueen, R.G. National Research 
Council, Washington, DC (USA). Geophysics Study Committee. 
1984. In Explosive volcanism: Inception, evolution, and hazards. 
Studies in geophysics. Order Number DE90010451. Available 
from NTIS, PC A10. 

Hydromagmatic volcanism was modeled in experiments in which 
thermite melt (Fe + Al,O3) explosively interacted with water. Sev- 
eral designs were explored using different contact geometries, 
water-melt ratios, and confinement pressures. The explosions 
featured ejection of steam and fragmented melt. The modeled vol- 
canic phenomena includes melt fountains (Strombolian), dry and 
wet vapor explosions (Surtseyan), and passive chilling of flows 
(submarine pillow formation). The pertinent experimental parame- 
ters are: (1) ejection velocities of 20 to 100 m/sec, (2) confining 
pressures of 10 to 40 MPa, (3) melt ejecta sizes of microns to cen- 
timeters in diameter, (4) steam production at temperatures of 
100°C to high levels of superheating (300 to 500°C), and (5) ejec- 
tion modes that are both ballistic and surging flow in a turbulent 
expanding cloud of vapor and fragments. The results indicate that 
explosive efficiency is strongly controlled by water-melt mass ratio 
and confining pressure. Optimum thermodynamic efficiency mea- 
sured as the ratio of mechanical to thermal energy occurs at 
water-melt ratios between 0.3 and 1.0. Fragmentation increases 
with explosive energy and degree of water superheating. 


36171 (DOE/ER/12018-T9, pp. 170-176) Volcanologists, 
journalists, and the concerned local public: A tale of two 
crises in the eastern Caribbean. Fiske, R.S. (Smithsonian Institu- 
tion, Washington, DC (USA)). National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1984. In 
Explosive volcanism: Inception, evolution, and hazards. Studies in 
geophysics. Order Number DE90010451. Available from NTIS, PC 
A10. 


Explosive volcanism has long been a topic of great interest to 
scientisits, as witnessed in part by the variety of reports contained 
in this volume. Even more obvious, however, is the fact that explo- 
sive volcanism has always been of vital concern to the people and 
governments immediately affected by such activity. When a poten- 
tially explosive volcano enters a period of crisis, interested 
scientists and a concerned, if not terrified, local community are 
brought into what euphemistically might be called a challenging 
relationship. This paper is concerned with the challenging relation- 
ships that developed among scientists, civil authorities, and 
journalists during two voicanic crises that took place in the eastern 
Caribbean - on Guadeloupe in 1976 and on St. Vincent in 1979. 
Despite the close geographical proximity of these two islands and 
the similar geologic framework in which the erupting volcanoes are 
situated, the relationships between scientists and various aspects 
of the real world were markedly different. Brief consideration of 
these relationships can be instructive, not only to understand what 
happened in the eastern Caribbean during the 1970s but also to 
improve scientist/real-world relationships during the volcanic crises 
that are certain to occur elsewhere in the years ahead. 


36172 (DOE/ER/12018-T10, pp. 20-29) Active tectonics 
along the western continental margin of the conterminous 
United States. Crowell, J.C. (Univ. of California, Santa Barbara 
(USA)). National Research Council, Washington, DC (USA). Geo- 
physics Study Committee. 1986. In Active tectonics. Studies in 
geophysics. Order Number DE90010452. Available from NTIS, PC 
A13/MF A01. 

Active-tectonic deformation along the continental margins of Baja 
California, California, Oregon, and Washington is the result of 
crustal mobility at the joining of the North American, Pacific, and 
Juan de Fuca lithospheric plates. South of the Mendocino triple 
junction, strike slip predominates along a broad and braided sys- 
tem of both major and minor faults with a roughly northwesterly 
strike. Blocks between faults are warped, folded, uplifted, de- 
pressed, and rotated as shown by deformed erosional surfaces 
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and stratigraphic markers, by geodetic and geophysical measure- 
ments, and by earthquakes. On the southeast, this wide transform 
belt merges with the divergent boundary at the head of the Gulf of 
California. Farther to the northwest, the belt joins the convergent 
plate margin near Cape Mendocino. On northwestward, vertical 
tectonic movements predominate. Geophysical, geologic, and geo- 
morphic investigations of the coastal belt extending from the deep 
Pacific Ocean on the west to well within the continental cordillera 
on the east are revealing much concerning the manner of deforma- 
tion along such a wide plate boundary. Data come both from 
intensive study of local sites, including those for engineering pro- 
jects, and from broader regional studies. Melded results from many 
types of investigation, skillfully summarized on special maps depict- 
ing tectonic behavior, will aid in evaluating sites for construction 
projects and will contribute to basic tectonic understanding. Toward 
these ends, stimulation is needed to coordinate symbiosis among 
all geoscientists, ranging from engineering geologists to global tec- 
tonicists. 


36173 (DOE/ER/12018-T10, pp. 30-44) Epeirogenic and in- 
traplate movements. Brown, L.D. (Cornell Univ., Ithaca, NY 
(USA)); Reilinger, R.E. National Research Council, Washington, 
DC (USA). Geophysics Study Committee. 1986. In Active tectonics. 
Studies in geophysics. Order Number DE90010452. Available 
from NTIS, PC Ai3/MF A01. 

Major deformations of the Earth’s surface are largely consistent 
with the tenets of plate tectonics, which predict that such activity 
should be focused at the various boundaries along which massive 
lithospheric plates collide, pull apart, or slide past one another. Yet 
crustal deformations also occur well into the interior of these 
plates. Some may represent the distributed effects of distant plate 
boundaries, as, for example, the earthquakes of the intermontane 
western US. Some, such as the geodetically observed uplift over a 
deep magma chamber in the Rio Grande rift of New Mexico, may 
correspond to incipient formation of a new plate boundary. Others, 
like the subtle, broad uplifts and subsidences in the nominally sta- 
ble cratonic interiors, are much more puzzling. Such motions often 
appear estranged, if not divorced, from accepted plate-tectonic pro- 
cesses. Postglacial rebound, a well-known phenomenon in portions 
of North America and Europe, also appears to be an inadequate 
explanation for many observations. Understanding contemporary 
motions of plate interiors is often hindered by the paucity and 
uncertain accuracy of relevant geophysical and geodetic observa- 
tions. Yet intraplate tectonics constitutes more than a scientific 
enigma. Even seemingly slow vertical motions may threaten river 
courses or seafront properties on socially relevant time scales, and 
the subtle strains accumulating elsewhere may portend future 
earthquakes or volcanoes in the least predictable places. 


36174 (DOE/ER/12018-T10, pp. 45-62) Evaluation of active 
faulting and associated hazards. Siemmons, D.B. (Univ. of 
Nevada, Reno (USA)); Depolo, C.M. National Research Council, 
Washington, DC (USA). Geophysics Study Committee. 1986. In 
Active tectonics. Studies in geophysics. Order Number 
DE90010452. Available from NTIS, PC A13/MF A01. 

Active faulting is a geologic hazard with a causative relation to 
earthquakes and associated strong ground motion, surface faulting, 
tectonic deformation, landslides and rockfalls, liquefaction, 
tsunamis, and seiches. Plate-tectonic models for the Earth’s crust 
show that most active faults occur near plate boundaries, and 
research has been concentrated in interplate regions. Intraplate re- 
gions have less fault activity and represent a potential hazard that 
only recently has been recognized. Faults are delineated by geo- 
logic, remote-sensing, seismic reflection, gravity, magnetic, and 
trenching methods. Fault activity is assessed using geologic, geo- 
morphic, geodetic, and seismologic data. Correlations of fault 
length, displacement, and area with earthquake magnitude are uti- 
lized to assess earthquake hazards of faults and form the principal 
data for risk analysis. Estimation of earthquake recurrence rates 
and characterization of fault behavior provide additional input data 
for risk analysis. Recent attention has been focused on the charac- 
ter of subduction in the northwestern US. An absence of large 
seismic events along this convergent zone has led to the specula- 
tion that the zone is aseismic. Recent studies indicate, however, 
that if this is true, this zone may be unique when compared with 
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other subduction zones of the world. Ongoing studies are trying to 
determine if this region has had large earthquakes in the geologic 
past. The recent discovery of the active geomorphic features along 
the Meers Fault in Oklahoma has prompted studies of this and ad- 
joining regions. 


36175 (DOE/ER/12018-T10, pp. 63-79) Active faults related 
to folding. Yeats, R.S. (Oregon State Univ., Corvallis (USA)). Na- 
tional Research Council, Washington, DC (USA). Geophysics Study 
Committee. 1986. In Active tectonics. Studies in geophysics. Or- 
der Number DE90010452. Available from NTIS, PC A13/MF A01. 

Active convergent zones contain fold-and-thrust belts that deform 
a sedimentary wedge by low-angle thrusting and flexural-slip fold- 
ing over a subjacent, more rigid basement. Flexural-slip faults form 
by bedding slip during flexural-slip folding and are observed when 
unconformably overlying deposits are deformed by renewed fold- 
ing. These faults are upthrown toward synclinal axes and die out in 
fold hinges. Bending-moment faults are produced because the con- 
vex side of a folded layer is lengthened normal to the fold axis and 
placed in tension, forming normal faults and extension fractures, 
whereas the concave side is shortened and placed in compression, 
forming reverse faults. Neither class of fault is likely to extend 
downward to rocks of such high strength that enough elastic strain 
energy could be stored to produce a large earthquake when 
released suddenly. However, all known historical examples are co- 
seismic, and age relations on such second-order faults may apply 
to subjacent first-order seismogenic faults. Some folds such as 
Anticline Ridge at Coalinga, California, apparently are surface ex- 
pressions of buried seismogenic faults. Regionally, fold-and-thrust 
belts may be modeled by the snow plow model of Davis et al. 
(1983) if the slope of the upper and lower boundaries of the 
forward-tapering wedge, the coefficients of basal and internal fric- 
tion, and the ratio of pore pressure to hydrostatic pressure are 
known. This model implies that the deformation migrates toward 
the margin of the thrust belt such that youngest structures are at 
the edge; and pore pressures within individual folds, even those 
back from the edge, probably exceed hydrostatic. 


36176 (DOE/ER/12018-T10, pp. 80-94) Alluvial river re- 
sponse to active tectonics. Schumm, S.A. (Colorado State Univ., 
Fort Collins (USA)). National Research Council, Washington, DC 
(USA). Geophysics Study Committee. 1986. In Active tectonics. 
Studies in geophysics. Order Number DE90010452. Available 
from NTIS, PC A13/MF A01. 

Alluvial rivers are influenced by changes of valley floor slope, 
and therefore deformation of the valley floor by active tectonics can 
cause pattern change, aggradation, and degradation. Canals have 
been abandoned owing to uplift in Iran, and major floods and 
avulsive shift of the Indus River has been attributed to earthquake- 
generated dams and tilting of the Indus Valley. Streams crossing 
the Monroe uplift in Louisiana and the Wiggins uplift in Mississippi 
show pattern, gradient, and depth changes that indicate that these 
uplifts are active. The Mississippi River shows effects of the Lake 
County and Monroe uplifts. Slow deformation of a valley floor will 
eventually affect channel stability. This poses hazards to structures 
on or near the river banks as well as to bridges and pipeline and 
powerline crossings. Navigation may be impaired, and the variabil- 
ity of overbank flooding along the river can cause legal problems. 


36177 (DOE/ER/12018-T10, pp. 95-124) Coastal tectonics. 
Lajoie, K.R. (Geological Survey, Menlo Park, CA (USA)). National 
Research Council, Washington, DC (USA). Geophysics Study 
Committee. 1986. In Active tectonics. Studies in geophysics. Or- 
der Number DE90010452. Available from NTIS, PC A13/MF A01. 
This brief review of coastal tectonics illustrates the breadth and 
scope of neotectonic deformation and seismic history that can be 
derived from the study of marine strandlines., which so conspicu- 
ously record the dynamic interaction between the fluctuating sea 
level and mobile tectonic plates along many of the world’s active 
coastlines. Without sea-level changes, discrete strandlines would 
not be produced and the long-term record of Pleistocene crustal 
movements in coastal areas would be extremely difficult, if not im- 
possible, to extra from a relative sea level record. Conversely, 
without vertical crustal movements, a detailed history of sea-level 
fluctuations would be virtually impossible to reconstruct. 





36178 (DOE/ER/12018-T10, pp. 125-135) Tectonic geomor- 
phology of esca and mountain fronts. Mayer, L. (Miami 
Univ., FL (USA)). National Research Council, Washington, DC 
(USA). Geophysics Study Committee. 1986. In Active tectonics. 
Studies in geophysics. Order Number DE90010452. Available 
from NTIS, PC A13/MF A01. 

The morphology of fault-generated mountain fronts and escarp- 
ments can indicate relative tectonic activity. Fault slip rates can be 
estimated using erosion rates or dated landform elements. The use 
of landforms to solve for the timing and magnitude of tectonic per- 
turbations is analogous to an inverse problem where given a 
landform morphology one must solve for the variables that caused 
or affected it. Models that predict the rate of landform evolution can 
be used to solve for the ages of uplifts when properly calibrated 
with independent age determinations. Basalt flows or air fall tuffs 
are useful for establishing a denudation chronology and permit 
erosion rates to be calculated. Future research should develop ad- 
ditional relations among tectonics and landforms rendering the 
solution to this inverse problem as unique as possible. 


36179 (DOE/ER/12018-T10, pp. 136-147) Investigation of 
active tectonics: Use of surficial earth processes. Keller, E.A. 
(Univ. of California, Santa Barbara (USA)). National Research 
Council, Washington, DC (USA). Geophysics Study Committee. 
1986. In Active tectonics. Studies in geophysics. Order Number 
DE90010452. Available from NTIS, PC A13/MF A01. 

Evaluation of landforms, soils, and deposits formed by active tec- 
tonics is providing basic data necessary for long-term earthquake 
prediction, seismic-hazard evaluation, and probabilistic seismic-risk 
assessment. Investigation of active tectonics based on geomorphic 
techniques varies from regional reconnaissance work to detailed, 
site-specific, process-response study. Geomorphic indices and 
land-form assemblages are useful in regional evaluation to identify 
relative tectonic activity and sites where rates of active-tectonic 
processes may be evaluated. Process-response studies involve 
coupling of geologic and geomorphic processes with responses of 
the landscape. Such an approach involves study of faulted 
Holocene (less than 10,000-yr-old) deposits; faulted landforms such 
as offset streams, alluvial fans, marine terraces, river terraces, and 
glacial moraines; and change in fault-scarp morphology with time. 
Rates of active-tectonic processes may be calculated from geomor- 
phic evaluation, provided deformation of a specific landscape 
feature is measured and chronology of the deformed feature is es- 
tablished. It is usually easier to identify and measure deformation 
of features than establish chronology, and even if rates of tectonic 
deformation can be established, evaluation of their significance 
may be difficult because they often vary in time and space owing 
to geologic constraints. For examples, slip rates may vary along 
different segments of the same fault owing to changes in tectonic 
framework, and rates of uplift of terraces or other landforms may 
change through time as a function of mechanics of deformation. 


36180 (DOE/ER/12018-T10, pp. 148-154) Seismological and 
paleoseismological techniques of research in active tectonics. 
Allen, C.R. (California Institute of Technology, Pasadena (USA)). 
National Research Council, Washington, DC (USA). Geophysics 
Study Committee. 1986. In Active tectonics. Studies in geophysics. 
Order Number DE90010452. Available from NTIS, PC A13/MF A01. 

Classical seismological techniques such as earthquake hypocen- 
tral locations and focal-mechanism studies continue to play an 
important role in the understanding of active-tectonic processes, 
but newer techniques such as seismic tomography and the deter- 
mination of earthquake source parameters are being increasingly 
utilized. The most spectacular recent progress, however, seems to 
have been in the area of paleoseismicity and slip-rate studies, 
where documentation of the ages and displacements of various 
young geologic features has had great impact on both the 
understanding of contemporary tectonic processes and on seismic- 
hazard evaluation. Critical future research needs in seismological 
and paleoseismological areas include (1) improved local seismic 
networks, (2) implementation of new worldwide networks utilizing 
broadband digital recording, (3) increased numbers of strong- 
motion seismometers in earthquake-prone areas, (4) better 
understanding of soil development and deformation, (5) improved 
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techniques for absolute age dating of alluvial materials, (6) in- 
creased understanding of the rates and nature of modification of 
surficial neotectonic features such as fault scarps, and (7) contin- 
ued vigorous field studies of active tectonic processes associated 
with contemporary large earthquakes. 


36181 (DOE/ER/12018-T10, pp. 155-163) Geodetic mea- 
surement of active-tectonic processes. Thatcher, W. National 
Research Council, Washington, DC (USA). Geophysics Study 
Committee. 1986. In Active tectonics. Studies in geophysics. Or- 
der Number DE90010452. Available from NTIS, PC A13/MF A01. 
Repeated geodetic measurements are sufficiently precise to de- 
tect the growth of mountains, the relative movements of the great 
lithospheric plates, and present-day rates of fault slip and earth- 
quake strain accumulation. The cyclic buildup and release of strain 
across major faults can be monitored over the short term (years or 
less) using precise modern techniques, and longer-term move- 
ments can frequently be determined by utilizing the historical record 
of measurements, which in many active regions extend back into 
the late nineteenth century. Since about 1970, annual laser-ranging 
surveys in the western US and Alaska have delineated the pattern 
and current rates of deformation in these seismically active regions 
and have begun to provide accurate fault-slip rates to compare with 
late Holocene geologic estimates. The imperfect balance between 
interseismic strain buildup and coseismic strain release introduces 
a component of permanent deformation into the earthquake cycle 
that under favorable conditions can be estimated geodetically, pro- 
viding another link between present-day movements and those 
preserved in the recent geologic record. Examples include tectoni- 
cally elevated former shorelines related to great interplate-thrust 
earthquakes and deformed river profiles observed in intraplate 
reverse-faulting environments. Despite the relative uniformity of 
longer-term deformation rates, accumulating evidence indicates 
considerable short-term irregularity, at least in some regions. 
Perhaps the best documented example comes from southern Cali- 
fornia, where rapid, correlated changes among gravity, elevation, 
and horizontal strain measurements have recently been observed. 


36182 (DOE/ER/12018-T10, pp. 164-180) Near-field tectonic 
geodesy. Sylvester, A.G. (Univ. of California, Santa Barbara 
(USA)). National Research Council, Washington, DC (USA). Geo- 
physics Study Committee. 1986. In Active tectonics. Studies in 
geophysics. Order Number DE90010452. Available from NTIS, PC 
A13/MF A01. 

Fault movements may be monitored by precise surveying of 
closely spaced arrays of permanent bench marks within 1 km of a 
fault. The geodetic data may complement data from tiltmeters and 
creepmeters as well as data from large aperature trilateration or 
triangulation arrays. If resurveys are temporally fortuitous, preseis- 
mic, coeseismic, and postseismic movement data are obtained. 
Closely spaced, linear arrays of nails in pavement across active 
faults provide a quick, simple, and inexpensive way to locate and 
measure horizontal displacement across narrow, well-defined 
zones of faulting. Small-aperature trilateration and alignment arrays 
document horizontal creep across faults of the San Andreas sys- 
tem, especially in central California, where as much as 32 mmvyr 
right slip has taken place for more than two decades. Small- 
aperature triangulation arrays have also identified horizontal creep 
on faults elsewhere in California at rates of up to 5 mmyvyr. Short 
level lines may detect height changes of 0.5 mm. Crustal tilt may 
be measured to about 0.5 yrad if special attention is paid to type 
and stability of bench marks. Thus, Chinese precise leveling has 
documented several centimeters of vertical movement within a few 
hundred meters of faults a few days before surface rupture; 14-cm 
vertical afterslip was measured in the 10 weeks following the 1979 
Imperial, California, earthquake; and 35 mm/yr nontectonic subsi- 
dence has occurred across a fault in Fremont Valley, California, for 
at least the last 9 yr. Spirit-level optical tilt of triangular arrays of 
bench marks (dry-tilt) yields tilt data to a precision of about 1 yrad 
sufficient to document major movement, especially near volcanoes. 
From 10s to 1,000s of microradians of tilt occurred over a few days 
or weeks prior to eruptions of the Kilauea and Mount St. Helens 
volcanoes. 


36183 (DOE/ER/12018-T10, pp. 181-194) Morphologic dat- 
ing and modeling degradation of fault scarps. Nash, D.B. (Univ. 
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of Cincinnati, OH (USA)). National Research Council, Washington, 
DC (USA). Geophysics Study Committee. 1986. In Active tectonics. 
Studies in geophysics. Order Number DE90010452. Available 
from NTIS, PC A13/MF A01. 

The pattern of degradation observed on some scarps formed by 
normal, range-front faulting of alluvial fans surfaces may be accu- 
rately modeled, and, when properly calibrated, these models 
provide a means for determining the ages of some scarps (mor- 
phologic dating). Two different degradation patterns are observed: 
some scarps recline, becoming more rounded with time, whereas 
others retreat with little or no decrease in gradient. Scarps that re- 
cline are generally covered with soil or loosened debris and are 
termed transport-limited because more loosened debris is pro- 
duced than the transport processes are capable of removing. 
Retreating scarps are generally stripped bare of debris and are 
termed loosening-limited because debris is carried away as rapidly 
as it is loosened from the surface. These two different modes of 
degradation require two fundamentally different models. Morpho- 
logic dating matches the observed morphology of a degraded 
scarp with that predicted by the appropriate calibrated model. The 
accuracy of the age calculated for a fault scarp is dependent on 
the accuracy of the calibration and the accuracy of the initial mor- 
phology assumed for the scarp prior to degradation (potentially 
complex for fault scarps). Despite some limitations, morphologic 
dating provides a means for dating fault scarps and other scarps 
resulting from active tectonism. 


36184 (DOE/ER/12018-T10, pp. 195-214) Dating methods. 
Pierce, K.L. (Geological Survey, Denver, CO (USA)). National Re- 
search Council, Washington, DC (USA). Geophysics Study 


Committee. 1986. In Active tectonics. Studies in geophysics. Or- 
der Number DE90010452. Available from NTIS, PC A13/MF A01. 
Geologic assessment of active tectonism depends on two key 
measures: the age and the amount of deformation of a given 
stratigraphic unit. About 26 dating techniques can be applied to 
dating deposits and deformation of late Cenozoic age. These 
techniques can be grouped as numerical, relative dating, and cor- 


relation. Numerical techniques are best, but datable materials are 
often lacking, and in these cases age estimation must be made 
using relative-dating or correlation techniques. Relative-dating tech- 
niques are nearly always applicable but are not precise and require 
calibration. Correlation techniques are locally useful and depend on 
recognition of an event whose age is known, such as a volcanic 
eruption or a paleomagnetic reversal. Geologic studies of active 
tectonism are greatly aided by definition and time calibration of lo- 
cal stratigraphic sequences. Because all dating techniques may be 
subject to considerable error, reliability should be assessed by 
stratigraphic consistency between results of different dating meth- 
ods or of the same method. Numerical ages may have large, 
nonanalytical errors. Improvements in our ability to date active tec- 
tonism and define its rates will come from continued refinement of 
established techniques, such as carbon-14 dating, and develop- 
ment of experimental techniques, of which thermoluminescence 
seems to offer cial promise. Experimental isotopic-dating tech- 
niques such as "Be, °®Cl, and 2AI also offer potential for dating 
faulting and other deformation. However, refinement of relative- 
dating techniques, such as soil development, rock weathering, and 
progressive landform modification are likely, because of their gen- 
eral applicability, to provide much of the needed age control. 


36185 (DOE/ER/12018-T10, pp. 215-230) Seismic hazards: 
New trends in analysis using geologic data. Schwartz, D.P.; 
Coppersmith, K.J. National Research Council, Washington, DC 
(USA). Geophysics Study Committee. 1986. In Active tectonics. 
Studies in geophysics. Order Number DE90010452. Available 
from NTIS, PC A13/MF A01. 

In the late 1960s and early 1970s, largely in response to expan- 
sion of nuclear power plant siting and issuance of a code of federal 
regullations by the Nuclear Regulatory Commission referred to as 
Appendix A-10CFR100, the need to characterize the earthquake 
potential of individual faults for seismic design took on greater im- 
portance. Appendix A established deterministic procedures for 
assessing the seismic hazard at nuclear power plant sites. Bonilla 
and Buchanan, using data from historical suface-faulting earth- 
quakes, developed a set of statistical correlations relating 
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earthquake magnitude to surface rupture length and to surface dis- 
placement. These relationships have been refined and updated 
along with the relationship between fault area and magnitude and 
seismic moment and moment magnitude have served as the basis 
for selecting maximum earthquakes in a wide variety of design sit- 
uations. In the paper presented, the authors discuss new trends in 
seismic hazard analysis using geologic data, with special emphasis 
on fault-zone segmentation and recurrence models and the way in 
which they provide a basis for evaluating long-term earthquake po- 
tential. 


36186 (DOE/ER/12018-T10, pp. 231-246) Volcanoes: Tec- 
tonic setting and impact on society. Peterson, D.W. (Geological 
Survey, Vancouver, WA (USA)). National Research Council, Wash- 
ington, DC (USA). Geophysics Study Committee. 1986. In Active 
tectonics. Studies in geophysics. Order Number DE90010452. 
Available from NTIS, PC A13/MF A01. 

Volcanic eruptions frequently interfere with human affairs; im- 
pacts range from minor nuisances to major disasters. Some 50 to 
65 different volcanoes typically are active in any given year, and 
among these a small number may cause significant damage and 
human casualties. Eruptions of catastrophic proportions occur but a 
few times in a century. Volcanoes are a dramatic manifestation of 
tectonic processes, and the distribution of most of them is closely 
related to tectonic belts. consequently only about 10% of the 
world’s population lives in localities that may, at one time or 
another, be affected by volcanic activity. Near long-dormant voica- 
noes, public attitudes toward hazards commonly reflect unconcern. 
In contrast, the onset of activity may spawn unreasoning fear. Geo- 
logical studies of volcanic systems and monitoring of active 
volcanoes have revealed important insights into volcanic pro- 
cesses. Volcanologists can inform people about volcanoes and 
help to improve responses to volcanic crises. but in so doing, vol- 
canologists stray into unfamiliar territory, dealing frequently with 
public officials, land mangers, and members of the news media. 
Misunderstandings may arise among these groups because of dif- 
ferences in background, objectives, and perceptions, and at times 
even well-based scientific opinions may encounter skepticism. It is 
vital, however, for volcanologists to communicate effectively with 
civic leaders and journalists, for it is only through constructive and 
harmonious interactions that optimum public response to volcanic 
hazards can be developed. 


36187 (DOE/ER/13416-5) Geochemistry and origin of 
regional dolomites: Annual progress report, July 26, 1986- 
December 31, 1989. Hanson, G.N.; Meyers, W.J. State Univ. of 
New York, Stony Brook, NY (USA). Dec 1989. 88p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG02-85ER13416. Or- 
der Number DE90012589. Available from NTIS, PC AO5/MF A01; 
OSTI; INIS; GPO Dep. 

The major goal of the carbonate research program at Stony 
Brook is to better understand the conditions and processes leading 
to regional diagenesis of carbonate rocks. Our research focuses on 
studies of ancient, massive dolostones, but we are also studying 
limestone diagenesis for its own importance, and as it relates to 
dolomitization. Our approach has been to carry out a very detailed 
petrographic and geochemical case study to the Mississippian 
Burlington-Keokuk Fms. of lowa, Illinois and Missouri, and to de- 
velop this as a testing ground for new geochemical and modelling 
techniques, and for testing various models for regional dolomitiza- 
tion in epicontinental carbonates. The ideas and techniques 
developed in our Burlington-Keokuk studies are being expanded 
and applied to carbonate sequences of other ages (Devonian to 
Neogene), and other tectono-sedimentary settings. The emphasis 
of this report will be on new developments and results on the 
Burlington-Keokuk studies and on our diagenetic studies of other 
strata. Recent research on Burlington-Keokuk rocks include devel- 
opment and application of boron isotopes and the U-Th—Pb system 
to dolomite studies, investigations of porosity and permeability in 
the dolostones. Projects on other strata include dolomitization and 
limestones diagenesis of Devonian carbonates of Alberta and 
Western Australia, Miocene reefal carbonates of Spain, Neogene 
carbonates of Curacao and Bonaire, Waulsortian limestones of 





ireland, modelling of trace elements and stable isotopes, and ex- 
perimental growth of calcites to investigate crystallographic controls 
of trace element incorporation. 118 refs., 46 figs. 


36188 (DOE/ER/14079—-1) Computational methods for im- 
proving the resolution of subsurface seismic images: 
Progress report, September 15, 1989-September 14, 1990. 
Larner, K.; Hale, D.; Bleistein, N.; Cohen, J. Colorado School of 
Mines, Golden, CO (USA). May 1990. 23p. Sponsored by U.S. 
DOE Energy Research. DOE Contract FG02-89ER14079. Order 
Number DE90011527. Available from NTIS, PC AO03/MF A01 - 
OSTI; GPO Dep. 

We have implemented two-dimensional (2-D) finite difference 
modeling of elastic waves for study of seismic waves that propa- 
gate rather parallel to bedding, as in cross-well seismic surveys 
and reflections from steep reflectors in surface-seismic surveys. 
Snapshots of the propagating waves generated and displayed dur- 
ing the course of computation on a high-speed, interactive 
workstation show tunneling of evanescent waves, a phenomenon 
not predictable from the ray theory that is the basis of current 
velocity-determination methods. Accurate solutions from this pro- 
gram will be our standard for analysis of the more efficient, 


approximate methods that we are developing. We have also devel- . 


oped an interactive algorithm that characterizes geologic structure 
as a Deluaney mesh, an optimum triangulation of a medium based 
on supplied node points. Current work is aimed at determining the 
data structure best suited for efficient ray tracing in 2-D and three- 
dimensional (3-D) models, for use in high-resolution imaging and 
interactive estimation of velocity in media in which velocity varies 
both laterally and vertically. We have developed two new methods 
for more accurate and more computationally efficient imaging of 
the subsurface. The first is a stable, accurate, and computationally 
efficient method for extrapolation 2-D seismic wavefields in depth. 
The second is an extension of this new depth extrapolation method 
to 3-D seismic surveys through a digital signal-processing device 
known as the McClellan transformation. 7 refs., 10 figs. 


36189 (LA-UR-90-1897) Iimenite exsolution schemes in 
Apollo-17 high-Ti basalts. Vaniman, D. (Los Alamos National 
Lab., NM (USA)); Heiken, G.; Muhich, T. Los Alamos National 
Lab., NM (USA). [1990]. 24p. Sponsored by U.S. Department of 
Defense; National Aeronautics and Space Administration. DOE 
Contract W-7405-ENG-36. (CONF-9003166—1: 21. lunar and plan- 
etary science conference, Houston, TX (USA), Mar 1990). Order 
Number DE90011992. Available from NTIS, PC A03/MF A01 - 
OSTI; GPO Dep. 

Combined electron microprobe and scanning electron micro- 
scope (SEM) x-ray image analyses are used to obtain 
semiquantitative data on the relations between ilmenite grains and 
their exsolved chromite and rutile. Comparisons of these data for 
ilmenites in four Apollo-17 high-Ti basalts with a database of elec- 
tron microprobe analyses from the literature indicates that Cr 
expulsion from ilmenite can be as important as Fe** reduction in 
causing subsolidus exsolution of chromite and rutile from ilmenite. 
12 refs., 4 figs., 5 tabs. 


36190 (LBL-28601) Hydromechanical coupling between 
stress, stiffness, and hydraulic conductivity of rock joints and 
fractures. Zimmerman, R.W. (Lawrence Berkeley Lab., CA (USA)); 
Chen, D.W.; Long, J.C.S.; Cook, N.G.W. Lawrence Berkeley Lab., 
CA (USA). Feb 1990. 19p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC03-76SF00098. (CONF-900640-7: In- 
ternational conference on rock joints, Loen (Norway), 4-6 Jun 
1990). Order Number DES90011588. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

The mechanical stiffness and hydraulic conductivity of simulated 
fractures are studied as a function of normal stress. Simulated 
fractures are created by discretizing the fracture plane into a 
square array, and randomly assigning an aperture to each square 
according to some statistical law. The mechanical deformation of 
the fracture is computed with a three-dimensional elastostatic 
boundary element method, while the fluid flow problem is reduced 
to a two-dimensional Laplace equation, which is also solved with a 
boundary element method. This method allows a study of the effect 
of various statistical parameters of the aperture distribution on the 
hydromechanical properties of fractures. 18 refs., 7 figs. 
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36191 (LBL-28642) Theoretical studies of non-Newtonian 
and Newtonian fluid flow through porous media. Wu, Yu-Shu. 
Lawrence Berkeley Lab., CA (USA). Feb 1990. 253p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC03-76SF00098. 
Order Number DE90011610. Available from NTIS, PC A13/MF A01 
- OSTI; GPO Dep. 

A comprehensive theoretical study has been carried out on the 
flow behavior of both single and multiple phase non-Newtonian 
fluids in porous media. This work is divided into three parts: devel- 
opment of numerical and analytical solutions; theoretical studies of 
transient flow of non-Newtonian fluids in porous media; and appli- 
cations of well test analysis and displacement efficiency evaluation 
to field problems. A fully implicit, integral finite difference model has 
been developed for simulation of non-Newtonian and Newtonian 
fluid flow through porous media. Several commonly-used rheologi- 
cal models of power-law and Bingham plastic non-Newtonian fluids 
have been incorporated in the simulator. A Buckley-Leverett type 
analytical solution for one-dimensional, immiscible displacement in- 
volving non-Newtonian fluids in porous media has been developed. 
An integral method is also presented for the study of transient flow 
of Bingham fluids in porous media. In addition, two well test analy- 
sis methods have been developed for analyzing pressure transient 
tests of power-law and Bingham fluids, respectively. Applications 
are included to demonstrate this new technology. The physical 
mechanisms involved in immiscible displacement with non- 
Newtonian fluids in porous media have been studied using the 
Buckley-Leverett type analytical solution. In another study, an ide- 
alized fracture model has been used to obtain some insights into 
the flow of a power-law fluid in a double-porosity medium. Tran- 
sient flow of a general pseudoplastic fluid has been studied 
numerically. 125 refs., 91 figs., 12 tabs. 


36192 (LBL—-28759) Hydrological characterization of 
variable-aperture fractures. Tsang, Y.W.; Tsang, C.F. Lawrence 
Berkeley Lab., CA (USA). Jan 1990. 11p. Sponsored by U.S. DOE 
Energy Research; U.S. DOE Radioactive Waste Management. 
DOE Contract AC03-76SF00098. (CONF-900640-6: International 
conference on rock joints, Loen (Norway), 4-6 Jun 1990). Order 
Number DE90011603. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

We have chosen a statistical description of a fracture with vari- 
able apertures by means of three parameters, two related to the 
aperture distribution: the mean aperture b, and the standard devia- 
tion o,, and one to the spatial arrangement of the apertures, the 
spatial correlation length A. Starting with a mathematical descrip- 
tion of the geometry of the void space of real fractures, we use 
geostatistical method to generate a large number of realizations of 
these mathematical fractures, perform numerical flow and transport 
experiments on them with particular emphasis to correlate the frac- 
ture geometry parameters with observed measurable hydrological 
quantities. Based on these theoretical studies, we suggest methods 
to determine the basic parameters which characterize the fracture 
by means of flow measurements and tracer breakthrough curves. 
We advocate the need for this kind of hydrological measurements 
and interpretation, being more direct than geophysical measure- 
ments where the correspondence between observations and 
hydrological properties is still ambiguous. Currently we are applying 
our proposed methods to various laboratory and field data to test 
their validity and usefulness. 22 refs., 8 figs., 1 tab. 


36193 (OPI-28, pp. 1-13) Dolomitization of Ordovician 
limestones in the Manitoulin Island area: Preliminary results. 
Coniglis, M. (Dept. of Earth Sciences, Univ. of Waterloo, Waterloo, 
ON (Canada)). Ontario Petroleum Inst., Inc., Chatham, ON 
(Canada). 1989. (CONF-8910417-: 28. annual conference of the 
Ontario Petroleum Institute, London (Canada), 15-17 Oct 1989; 
CE-—03009). In Twenty-eighth annual conference [of the] Ontario 
Petroleum Institute Inc. Available from Ontario Petroleum Institute 
Inc, 70 Talbot Rd S, PO Box 340, Lambeth, ON, CAN NOL 1S0. 
Prices: PRICES UPON REQUEST. 

Middie to Late Ordovician carbonate rocks exposed in the Mani- 
toulin area represent deposition in shoreline, tidal flat, and shallow 
to deep ramp settings on the northeastern flank of the Michigan 
Basin. These thinly bedded bioclastic carbonates are characterized 
by extensive biostromes, sedimentary structures indicative of storm 
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sedimentation, and numerous submarine hardground surfaces. Al- 
though predominantly limestone in composition, dolomite is a 
common component occurring mainly as a replacement and, to a 
lesser extent, cement. Limestones contain disseminated crystals of 
dolomite, late stage saddle dolomite cement in secondary and pri- 
mary intraparticle pores, and selectively dolomitized macrofossils 
and burrows. Pervasive dolostone beds are found throughout the 
sequence, especially overlying the Precambrian basement and at 
the top of the Ordovician section. Beds of limestone also abruptly 
pass laterally across fractures into dolostone. The petrographic 
characteristics of the fracture-related dolomite in the Manitoulin 
area are similar to those of the other dolomite occurrences. This 
suggests that most, if not all, of the dolomite can be explained as 
being largely controlled by fracturing during the burial disgenesis of 
these strata. Dolomitizing fluids passing through the fracture sys- 
tem pervasively altered limestones in the immediate vicinity of the 
fractures. Further away from the fractures, the selective dolomitiza- 
tion of single beds, individual fossils, and burrows was controlled 
by the porosity and permeability characteristics of the precursor 
limestones. The petrography of dolomite in the Manitoulin area is 
similar to that described from Albion-Scipio type hydrocarbon reser- 
voirs in the southern part of the Michigan Basin, indicating that 
fracture-related dolomitization occurred on a basin-wide scale. 20 
refs., 5 figs., 1 tabs. 


36194 (OP--28, pp. 1-30) Genetic stratigraphy and correla- 
tion in the Ordovician of the Michigan Basin, midcontinent, 
U.S.A. Barnes, D.A. (Western Michigan Univ., Kalamazoo, Ml 
(USA)); Harrison, W.B. Ill; Shaw, T.H. Ontario Petroleum Inst., Inc., 
Chatham, ON (Canada). 1989. (CONF-8910417—: 28. annual con- 
ference of the Ontario Petroleum Institute, London (Canada), 15-17 
Oct 1989; CE-03009). In Twenty-eighth annual conference [of the] 
Ontario Petroleum Institute Inc. Available from Ontario Petroleum 
Institute Inc, 70 Talbot Rd S, PO Box 340, Lambeth, ON, CAN NOL 
1S0. Prices: PRICES UPON REQUEST. 

Stratigraphic units long recognized in the upper Midwest Basin 
and Anches geological province are correlated, based on bic- and 
lithostratigraphic data, with Ordovician rocks encountered in deep 
hydrocarbon test wells in the central and western Michigan basin. 
This correlation exercise in the cratonic interior province is clarified 
by application of genetic stratigraphic analysis techniques 
developed in passive continental margin settings. Stratographic se- 
quences and depositional environments are described. Based on a 
biostratigraphic data Prairie du Chien Group, St. Peter Sandstone 
and Glenwood Formation strata in Michigan can be correlated with 
units elsewhere in the Midwest Basin and Arches province. Analy- 
sis of these data indicates that well known straigraphic units in this 
province are time transgressive from basin central areas to the sur- 
rounding arches. The central Michigan basin contains one of the 
most complete lower Paleozoic sequences in the subsidence. 
These observations are consistent with a genetic stratigraphic 
model in the stable cratonic interior setting where subtle interplay 
between basin subsidence and eustatic sea level fluctuations domi- 
nated the controls on regional stratigraphic architecture. 61 refs., 7 
figs. 


36195 (UCRL-CR-103612) Analysis of Soviet seismicity 
catalogs: Final report. Scheimer, J. (R and D Associates, Santa 
Monica, CA (USA)). Lawrence Livermore National Lab., CA (USA); 
R and D Associates, Santa Monica, CA (USA). Feb 1990. 103p. 
Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. (RDA-TR-003501-001). Order Number 
DE90011462. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 

In any negotiations between the United States and the USSR re- 
garding possible new test ban treaties, the utility of in-country 
seismic monitoring stations for treaty verification will be a topic of 
considerable interest. At the request of the Treaty Monitoring Pro- 
gram at Lawrence Livermore National Laboratory (LLNL) has 
conducted a new evaluation to determine as accurately as possible 
the seismic activity rates and distributions of seismicity, magnitude, 
and depth for various geographic and geologic regions in the So- 
viet Union. This report describes the means used to develop this 
best estimate and the results of the analyses. In our determination 


358 ERA Vol. 15, No. 15 


of seismicity rates, we have made use of the best available seis- 
micity catalogs. The seismic source zones to be used in the later 
seismicity analyses were then outlined, based on the locations of 
the Soviet regional networks and then compared with geologic and 
tectonic maps. In this report we will describe, in detail, the deriva- 
tion of seismicity rates for each of these zones from seismicity 
catalogs using methods based on the empirical relation between 
earthquake magnitude and recurrence. 6 refs., 100 figs., 3 tabs. 


36196 Surficial geologic map of the Specter Range NW 
quadrangle, Nye County, Nevada. Swadiey, W.C.; Huckins, H.E. 
vp.Geological Survey, Reston, VA (US) (1989). 

A U.S. Geological Survey Surficial geologic map of the Specter 
Range NW quadrangle, Nye County, Nevada is presented. 


36197 Geologic map of the surficial deposits of the Jackass 
Flats Quadrangle, Nye County, Nevada. Swadiey, W.C.; Hoover, 
D.L. vp.Geological Survey, Reston, VA (US) (1989). 

A U.S. Geological Survey geologic map of the surficial deposits of 
the Jackass Flats Quadrangle, Nye County, Nevada is presented. 


36198 Location refinement of earthquakes in the southwest- 
ern Great Basin, 1931-1974, and seismotectonic characteristics 
of some of the important events. Gawthrop, W.H.; Carr, W.J. 
64p. Geological Survey, Reston, VA (US) ([1989)). 

A U.S. Geological Survey report is presented giving location re- 
finement of earthquakes and seismotectonic characteristics of the 
important events in the southwestern Great Basin between 1931 
and 1974. 


36199 Thermodynamics of Fe-Mg olivines at mantle pres- 
sures: Mid- and far-infrared spectroscopy at high pressure. 
Hofmeister, A.M. (Carnegie Institution of Washington, DC (USA)); 
Xu, J.; Mao, H.K.; Bell, P.M.; Hoering, T.C. American Mineralogist 
(USA), 74(8-4): 281-306 (Mar-Apr 1989). 

Thermochemical characterization of high-pressure phases is es- 
sential to describe the phase relations and the thermal structure of 
the Earth’s mantle. The first far-IR spectra of silicates at high pres- 
sure have been obtained by combining various state-of-the-art 
technologies. Three olivines (Fo;99, Fog7, and Fog) were studied at 
pressures of up to 425 kbar. In addition, mid-IR data on Foo 
were obtained up to 240 kbar. The same pressure responses ({i.e., 
changes in peak position, area, etc.) were seen in the hydrostatic 
and nonhydrostatic experiments. By augmenting these data with 
mid-IR studies at pressure by Xu et al. (1983), all IR modes in Mg- 
Fe olivines are characterized as a function of pressure. The data 
corroborate the band assignments for olivine and the correlation of 
the forsterite and fayalite 1-atm spectra by Hofmeister (1987), in 
that similar behavior with pressure is observed for analogous 
bands in these minerals, with each different type of vibrational mo- 
tion having a distinct pressure response. The response to pressure 
of bands assigned to SiO, vibrations differs fundamentally from 
that of bands involving M ions in a manner that is consistent with 
the relative incompressibility of the SiO, tetrahedron. A gradual 
transformation from olivine to a more symmetric structure is sup- 
ported by the generally continuous but individual responses of 
peak area and frequency to pressure, but the appearance of new 
bands at pressure, and by the occurrence of mode softening. 


36200 Simulation of fractionation of C during nonequilib- 


rium reactive solute transport in geologic systems: 
Formulation and example calculation. Noorishad, J. (Lawrence 
Berkeley Lab., CA (USA)); Carnahan, C.L.; Benson, L.V. FASEB 
Journal (Federation of American Societies for Experimental 
Biology) (USA), 3(3): 754-756 (9 Feb 1989). DOE Contract AC03- 
76SFO00098. 

Equations of transport for the fractionating stable carbon isotope 
13C have been formalated and implemented in a nonequilibrium re- 
active chemical transport code. Application is demonstrated by 
solution of a generic problem. The new modeling capability adds a 
new dimension to investigation of groundwater evolution. 
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36201 (AD-A-218844/9/XAB) Solar flares and magneto- 
spheric particles: investigations based upon the ONR-602 and 
ONR-604 experiments. Final technical - Wefel, J.P. 
Louisiana State Univ., Baton Rouge, LA (USA). Dept. of Physics 
and Astronomy. 14 Feb 1990. 45p. Available from NTIS, PC 
A03/MF A01. 

The study of solar flares, and the interaction of solar flare 
radiations with the geospace environment, is one of the most fun- 
damental investigations in space science. Involved are basic 
questions about the mechanism for energy generation in the flare 
region, the conversion of this energy into high energy charged par- 
ticles, neutrons, x-rays and gamma rays, the interplanetary 
propagation of the particles to Earth, the access of these particles 
to the magnetosphere and the changes initiated in our local envi- 
ronment due to the solar flare. In the latter case, the solar particles 
are superposed upon an existing background of geomagnetically 
trapped and pseudo-trapped charged particles, which are them- 
selves of fundamental importance in the dynamics of the geospace 
environment. 


36202 (ESA-SP-291, pp. 233-235) Interplanetary dust close 
to the sun (F-Corona): its observation in the visible and in- 
frared by a rocked-borne coronagraph. Kneissel, B. (Ruhr-Univ., 
Bochum (DE)); Mann, |.; Van Der Meer, H. European Space 
Agency, 75 - Paris (France). Jun 1989. (CONF-8904355-: 9. 
ESA/PAC Symposium on European Rocket and Balloon pro- 
grammes and Related Research, Lahnstein, DE (USA), 3-7 Apr 
1989). In European Rocket and Balloon Programmes and Related 
Research. Order Number DE90792912. Available from NTIS (US 
Sales Only), PC A14/MF A01. 

The observation of the F - Corona provides a favourable oppor- 
tunity for studying the annihilation and creation of dust within 
circumstellar dust clouds in detail. The various kinds of dust show 
specific paterns of scattering light and thermal radiation in the 
infrared. A dedicated space-borne remote sensing experiment re- 
garding the radiation properties of dust in the visible for scattered 
sunlight and in the infrared for the thermal emission of grains per- 
mits the analysis of this complex scenario. Thus a rocket-borne 
twin coronagraph is now under design at the Bereich Extrater- 
restrische Physik in Bochum. 


36203 (ESA-SP-291, pp. 245-249) Observation of the solar 
Lyman-alpha line. Nass, H.U. (Bonn Univ. (DE). Astronomische 
Inst.); Lay, G.; Fahr, HJ. European Space Agency, 75 - Paris 
(France). Jun 1989. (CONF-8904355-—: 9. ESA/PAC Symposium on 
European Rocket and Balloon programmes and Related Research, 
Lahnstein, DE (USA), 3-7 Apr 1989). In European Rocket and Bal- 
loon Programmes and Related Research. Order Number 
DE90792912. Available from NTIS (US Sales Only), PC A14/MF 
A01. 

The experiment SOLLY consists of a hydrogen cell containing 
molecular hydrogen at low pressure and is sealed by magnesium 
fluoride windows. A hot filament dissociates the molecules into hy- 
drogen atoms. By measuring the scattered Ly- a photons with a 
sideways mounted detector, the core region of the solar Ly- a line 
can be studied. Another detector is positioned along the optic axis 
at the rear of the instrument and measures the total intensity of the 
solar photons near 1216 A. First results of the rocket flight will be 
presented and discussed. 


36204 (FNAL/C—90/120-A) Probing the Big Bang with LEP. 
Schramm, D.N. (Chicago Univ., IL (USA)). Fermi National Acceler- 
ator Lab., Batavia, IL (USA). Jun 1990. 19p. Sponsored by 
U.S. DOE Energy Research; National Science Foundation. 
DOE Contract AC02-76CH03000. Grant AST 88-22595;NAGW- 
1321;NAGW-1340. (CONF-9003168-1: La Thuile workshop, La 
Thuile (Italy), Mar 1990). Order Number DE90012138. Available 
from NTIS, PC A03/MF A01; OSTI; INIS. 

It is shown that LEP probes the Big Bang in two significant 
ways: (1) nucleosynthesis and (2) dark matter constraints. In the 


64 PHYSICS | 
6401 Astrophysics and Cosmology 


first case, LEP verifies the cosmological standard model prediction 
on the number of neutrino types, thus strengthening the conclusion 
that the cosmological baryon density is ~6% of the critical value. 
In the second case, LEP shows that the remaining non-baryonic 
cosmological matter must be somewhat more massive and/or more 
weakly interacting that the favorite non-baryonic dark matter candi- 
dates of a few years ago. 59 refs., 4 figs., 2 tabs. 


36205 (ITF—87-91) Stationary waves of the induced star 
formation. Korchagin, V.I.; Krol’, V.A.; Ryabtsev, A.D. AN Ukrain- 
skoj SSR, Kiev (Ukrainian SSR). Inst. Teoreticheskoj Fiziki. 1987. 
20p. (in Russian). Order Number DE90628948. Available from 
NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

A model of extending star formation at the interstellar medium, 
consisting of separate clouds which become centres of sequent 
star formation under the influence of earliar arised stars, is consid- 
ered. The model is discribed by a system of intergo-differential 
equations in which balance of mass and effect of retardation are 
taken into consideration. An analytical solution of this system in the 
form of stationary wave is obtained. The system of equations has 
also a solution in the form of ‘running impulse’ if decrease of stars 
is taken into account. 32 refs.; 4 figs. 


36206 (LA-UR-90-1495) Synthetic spectra of accretion 
disks in DQ Her binaries. Mauche, C.W. (Los Alamos National 
Lab., NM (USA)); Miller, G.S.; Raymond, J.C.; Lamb, F.K. Los 
Alamos National Lab., NM (USA). [1989]. 10p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-36. (CONF- 
8910381—2: 11. North American workshop on CV's and LMXRV’s, 
Santa Fe, NM (USA), 9-13 Oct 1989). Order Number DE9001 1956. 
Available from NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 

We explore the effect of the stellar magnetic field on the spec- 
trum of the disk by comparing synthesized disk spectra to the 
observed ultraviolet spectrum of the well-studied DQ Her binary GK 
Per. We use the parameterized disk-magnetosphere interaction 
models of Miller and Lamb to calculate the radius of the inner edge 
of the disk and the local heating rate within the disk as a function of 
radius. With appropriate choices of parameters, these models can 
describe the models of Ghosh and Lamb and Wang. Once the lo- 
cal heating rate is determined, we assign an effective temperature 
to each of a series of disk annuli. The disk spectrum is then calcu- 
lated by summing the flux contributed by each annulus, assuming 
that each annulus has the same spectrum as a main-sequence 
star with the assigned effective temperature. 5 refs., 2 figs. 


36207 (LA-UR-90-1634) Astronomy at ultra-high energies: 
Results from the CYGNUS experiment. Alexandreas, D.E. (Cali- 
fornia Univ., Irvine, CA (USA)); Allen, R.C.; Biller, S.D.; Dion, G.M.; 
Lu, X-Q.; Vishwanath, P.R.; Yodh, G.B.; Berley, D.; Chang, C.Y.; 
Dingus, B.L. The CYGNUS Collaboration. Los Alamos National 
Lab., NM (USA). [1990]. 9p. Sponsored by U.S. DOE Energy 
Research; National Science Foundation. DOE Contract W-7405- 
ENG-36. (CONF-900135-8: 15. general meeting of the Division of 
Particles and Fields of the American Physical Society, Houston, TX 
(USA), 3-6 Jan 1990). Order Number DE90011979. Available from 
NTIS, PC A02/MF A01 - OSTI. 

The CYGNUS experiment is composed of an air-shower array 
and muon detectors, located in Los Alamos, NM, and operating at 
energies above 50 TeV. Recent results include a search for emis- 
sion from Cygnus X-3 during the radio outbursts of June and July 
1989, preliminary results from a search for diffuse emission from 
the galactic plane, and preliminary results from a search for emis- 
sion from possible northern hemisphere point sources, both known 
and unknown. 3 refs., 4 figs. 


36208 (LBL-28024) Low-frequency measurements of the 
CMB [cosmic microwave background] spectrum. Kogut, A. 
(Lawrence Berkeley Lab., CA (USA)); Bensadoun, M.; De Amici, 
G.; Levin, S.; Limon, M.; Smoot, G.; Sironi, G.; Bersanelli, M.; 
Bonelli, G. Lawrence Berkeley Lab., CA (USA). Oct 1989. 5p. 
Sponsored by U.S. DOE Energy Research; National Science Foun- 
dation. DOE Contract AC03-76SF00098. Grant: DPP-8716548. 
(CONF-8906234—2: Workshop on astrophysics in Antarctica, 
Newark, DE (USA), 8-10 Jun 1989). Order Number DE90011589. 
Available from NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
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As part of an extended program to characterize the spectrum of 
the cosmic microwave background (CMB) at low frequencies, we 
have performed multiple measurements from a high-altitude site in 
California. On average, these measurements suggest a CMB tem- 
perature slightly lower than measurements at higher frequencies. 
Atmospheric conditions and the encroachment of civilization are 
now significant limitations from our present observing site. In 
November 1989, we will make new measurements from the South 
Pole Amnudsen-Scott Station at frequencies 0.82 1.5, 2.5, 3.8, 7.5, 
and 90 GHz. We discuss recent measurements and indicate im- 
provements from a polar observing site. 11 refs., 2 figs. 


36209 (LBL-28680) Fast pulsars, strange stars. Glenden- 
ning, N.K. Lawrence Berkeley Lab., CA (USA). Feb 1990. 5p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO3- 
76SF00098. (CONF-900295-5: 6. workshop on nuclear dynamics, 
Jackson Hole, WY (USA), 17-24 Feb 1990). Order Number 
DE90011631. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The initial motivation for this work was the reported discovery in 
January 1989 of a 1/2 millisecond pulsar in the remnant of the 
spectacular supernova, 1987A. The status of this discovery has 
come into grave doubt as of data taken by the same group in 
February, 1990. At this time we must consider that the millisecond 
signal does not belong to the pulsar. The existence of a neutron 
star in remnant of the supernova is suspected because of recent 
observations on the light curve of the remnant, and of course by 
the neutrino burst that announced the supernova. However its 
frequency is unknown. | can make a strong case that a pulsar rota- 
tion period of about 1 ms divides those that can be understood 
quite comfortably as neutron stars, and those that cannot. What we 
will soon learn is whether there is an invisible boundary below 
which pulsar periods do not fall, in which case, all are presumable 
neutron stars, or whether there exist sub- millisecond pulsars, 
which almost certainly cannot be neutron stars. Their most plausi- 
ble structure is that of a self-bound star, a strange-quark-matter 
star. The existence of such stars would imply that the ground state 
of the strong interaction is not, as we usually assume, hadronic 
matter, but rather strange quark matter. Let us look respectively at 
stars that are bound only by gravity, and hypothetical stars that are 
self-bound, for which gravity is so to speak, icing on the cake. 


36210 (N-90-17229) Tectonic history of the terrestrial plan- 
ets. Final technical report, 1 October 1976-30 September 1989. 
Solomon, S.C. Massachusetts Inst. of Tech., Cambridge, MA 
(USA). Feb 1990. 13p. (NASA-CR-186309;NAS—1.26:186309). 
Available from NTIS, PC A03/MF A01. 

It is impossible in a single brief summary to convey the full range 
of research results that have come from this project over the last 
13 years. The sweep of subjects covered ranges widely over the 
broad areas of the thermal and tectonic evolution of the terrestrial 
planets. A full list of all publications supported by this grant is pre- 
sented. The list includes 48 published journal articles, 2 papers 
currently in press, 3 chapters of books, 4 M.I.T. theses, 1 technical 
report, and 107 published abstracts and extended abstracts. All of 
these publications were submitted separately to NASA at the time 
of publication or submission. 


36211 (N-90-18329, pp. 31-49) Report from solar physics. 
Walker, A.B.C. (San Jose State Univ., CA (USA)); Acton, L.; 
Brueckner, G.; Chupp, E.L.; Hudson, H.S.; Roberts, W. National 
Aeronautics and Space Administration, Huntsville, AL (USA). 
George C. Marshall Space Flight Center. Sep 1989. (NASA-CP- 
3048;M-617 ;NAS—1 .55:3048;CONF-8809471-: Solar-terrestrial 
science strategy workshop, Stanford, CA (USA), 12 Sep 1988). In 
Solar-Terrestrial Science Strategy Workshop. Available from NTIS, 
PC A04/MF A01; 4 functional color pages. 

Original contains color illustrations. 

A discussion of the nature of solar physics is followed by a brief 
review of recent advances in the field. These advances include: 
the first direct experimental confirmation of the central role played 
by thermonuclear processes in stars; the discovery that the 5- 
minute oscillations of the Sun are a global seismic phenomenon 
that can be used as a probe of the structure and dynamical behav- 
ior of the solar interior; the discovery that the solar magnetic field 
is subdivided into individual flux tubes with field strength exceeding 
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1000 gauss. Also covered was a science strategy for pure solar 
physics. Brief discussions are given of solar-terrestrial physics, so- 
lar/stellar relationships, and suggested space missions. 


36212 (N-90-18329, pp. 51-59) Report from space 
science. Hastings, D.E. (Rice Univ., Houston, TX (USA)); Drobot, 
A.; Banks, P.M.; Taylor, W.W.L.; Anderson, H.R. National Aeronau- 
tics and Space Administration, Huntsville, AL (USA). George C. 
Marshall Space Flight Center. Sep 1989. (NASA-CP-3048;M-— 
617;NAS—1 .55:3048;CONF-8809471—:  Solar-terrestrial science 
strategy workshop, Stanford, CA (USA), 12 Sep 1988). In Solar- 
Terrestrial Science Strategy Workshop. Available from NTIS, PC 
A04/MF A01; 4 functional color pages. 

Space plasma science, especially plasma experiments in space, 
is discussed. Computational simulations, wave generation and 
propagation, wave-particle interactions, charged particle accelera- 
tion, particle-particle interactions, radiation transport in dense 
plasmas, macroscopic plasma flow, plasma-magnetic field interac- 
tions, plasma-surface interactions, prospects for near-term plasma 
science experiments in space and three-dimensional plasma exper- 
iments are among the topics discussed. 


36213 (N-90-18329, pp. 61-64) Major themes in the future 
of solar-terrestrial science. National Aeronautics and Space Ad- 
ministration, Huntsville, AL (USA). George C. Marshall Space Flight 
Center. Sep 1989. (NASA-CP-3048;M-617;NAS—1 .55:3048;CONF- 
8809471—: Solar-terrestrial science strategy workshop, Stanford, 
CA (USA), 12 Sep 1988). In Solar-Terrestrial Science Strategy 
Workshop. Available from NTIS, PC A04/MF A01; 4 functional 
color pages. 

Various aspects of solar-terrestrial science are briefly discussed. 
The evolution of the concept of the Solar-Terrestrial Observatory 
(STO) is discussed. Several remote sensing concepts were pro- 
posed. The capability to image global atmospheric, ionospheric, 
and magnetospheric phenomena was thought to hold considerable 
promise for understanding global processes. All groups of the 
workshop expressed a desire to develop a means for focusing 
research activities on data acquired from past space missions. In- 
ternational cooperation, new vantage points for viewing the Earth 
and the Sun, Explorer-class satellites, Space Shuttle missions, and 
other astronaut-associated space platform missions are discussed. 


36214 


(N-90-18355) Pioneers 10 and 11 deep space mis- 
sions. Dyal, P. National Aeronautics and Space Administration, 


Moffett Field, CA (USA). Ames Research Center. Feb 
1990. 13p. (NASA-TM—102269;A-—90043 ;NAS—1.15:102269;CONF- 
8909329-—-: 1. COSPAR colloquium, Warsaw (Poland), 19-22 Sep 
1989). Available from NTIS, PC A03/MF A01. 

Pioneers 10 and 11 were launched from Earth, 2 March 1972, 
and 5 April 1973, respectively. The Pioneers were the first space- 
craft to explore the asteroid belt and the first to encounter the giant 
planets, Jupiter and Saturn. The Pioneer 10 spacecraft is now the 
most distant man-made object in our solar system and is farther 
from the Sun than all nine planets. It is 47 AU from the Sun and is 
moving in a direction opposite to that of the Sun’s motion through 
the galaxy. Pioneer 11 is 28 AU from the Sun and is traveling in 
the direction opposite of Pioneer 10, in the same direction as the 
Sun moves in the galaxy. These two Pioneer spacecraft provided 
the first large-scale, in-situ measurements of the gas and dust 
surrounding a star, the Sun. Since launch, the Pioneers have mea- 
sured large-scale properties of the heliosphere during more than 
one complete 11-year solar sunspot cycle, and have measured the 
properties of the expanding solar atmosphere, the transport of cos- 
mic rays into the heliosphere, and the high-energy trapped radiation 
belts and magnetic fields associated with the planets Jupiter and 
Saturn. Accurate Doppler tracking of these spin-stabilized space- 
craft was used to search for differential gravitational forces from a 
possible trans-Neptunian planet and to search for gravitational radi- 
ation. Future objectives of the Pioneer 10 and 11 missions are to 
continue measuring the large-scale properties of the heliosphere 
and to search for its boundary with interstellar space. 


36215 (PB—90-189457/XAB) Actions of magnetospheres on 
planetary atmospheres. Hultqvist, B. Kiruna Geofysiska Inst. 
(Sweden). Dept. of Space Physics. Dec 1989. 43p. (IRF-SR-203). 
Available from NTIS, PC A03/MF A01. 





The review summarizes the observed characteristics of the inter- 
actions of the magnetospheres on the planetary atmospheres of 
Earth, Mars, Jupiter, Saturn and Uranus. The planetary atmo- 
spheres bring the ionospheres to corotation by frictional force. 
Deviations of the motion of the upper atmospheres from corotation 
(i.e. winds) may affect the ionosphere and thereby the magneto- 
sphere in significant ways. Such effects are, however, generally of 
second order in magnitude (except possibly at Jupiter for the diffu- 
sion of radiation belt particles) and are not discussed here, mainly 
because only little is known about them, except for Earth. The in- 
duced ’magnetosphere’ of Venus will not be dealt with, nor will 
satellite atmospheres be discussed other than as plasma sources. 


36216 (PB-90-191297/XAB) Implications of the IRAS data 
for galactic gamma-ray astronomy and EGRET. Stecker, F.W. 
National Aeronautics and Space Administration, Albuquerque, NM 
(USA). Lab. of High Energy Astrophysics. Jan 1990. 21p. Available 
from NTIS, PC A03/MF A01. 

Also available from Supt. of Docs. 

Using the results of gamma-ray, millimeter wave and far infrared 
surveys of the galaxy, one can derive a logically consistent picture 
of the large scale distribution of galactic gas and cosmic rays, one 


tied to the overall processes of stellar birth and destruction on a ~ 


galactic scale. Using the results of the IRAS far-infrared survey of 
the galaxy, the large scale radial distributions of galactic far- 
infrared emission were obtained independently for both the 
northern and southern hemisphere sides of the Galaxy. It was 
found that the dominant feature in these distributions to be a broad 
peak coincident with the 5 kpc molecular gas cloud ring. Also 
found was evidence of spiral arm features. Strong correlations are 
evident between the large scale galactic distributions of far infrared 
emission, gamma-ray emission and total CO emission. There is a 
particularly tight correlation between the distribution of warm 
molecular clouds and far-infrared emission on a galactic scale. 


36217 (UCRL-ID-103771) Cosmic bombardment Il: Inter- 
cepting the bomblets cost-efficiently. Wood, L.; Hyde, R.; 
Ishikawa, M. Lawrence Livermore National Lab., CA (USA). 1 May 
1990. 11p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE90010401. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

In the present paper, we consider ways-and-means of dealing 
with Earthstrikes of micro-asteroids, bodies which are so small — 
and so numerous — that they strike the Earth every century to ev- 
ery year. These are time-scales so brief that they are of interest to 
contemporary human individuals and institutions. We are particu- 
larly concerned with not only the detection and disposal of cosmic 
objects which threaten to bombard the Earth, but with practical 
questions such as cost-to-benefit ratios and implementing means 
for planetary defenses which are at once near-term, robust and un- 
questionably acceptable. In the sections which follow, we briefly 
review those aspects of the cosmic bombardment of the Earth 
which are of concern during the next several decades. We first 
take note of the frequency with which the Earth will be struck by 
asteroids of various sizes and note the corresponding physical 
damage levels. Then, we translate this into economic damage lev- 
els, so as to arrive at the denominator of the cost-benefit ratio of a 
shield against such bombardment. Next, we consider how such a 
shield might be realized, emphasizing minimization of its total oper- 
ating cost (amortization plus operation-and-maintenance) while 
providing the required reliability. Having developed a cost estimate, 
we then discuss the cost-benefit ratio of defending humans and 
their works on this planet from cosmic bombardment. 


36218 (UCRL-JC—103503) Mars in this decade: The great 
exploration. Hyde, R.; Ishikawa, M.; Wood, L. Lawrence Liver- 
more National Lab., CA (USA). [1990]. 26p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9004204-1: 6. U.S. Space Foundation national symposium, 
Colorado Springs, CO (USA), 9-11 Apr 1990). Order Number 
DE90011232. Available from NTIS, PC A03/MF A01 - OSTI. 

This paper discusses the great exploration plan to reach the 
planet Mars in this decade. The costs and procedures are also dis- 
cussed. (LSP) 
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36219 Chemistry and petrology of the Apennine Front, 
Apollo 15: Part I: KREEP basalts and plutonic rocks. Simon, 
S.B. (Institute for the Study of Mineral Deposits, South Dakota 
School of Mines and Technology, Rapid City, SD (US)); Papike, 
J.J.; Laul, J.C. pp. 187-202 of Proceedings of the eighteenth lunar 
and planetary science conference. Ryder, G. Cambridge University 
Press, New York, NY (USA) (1988). Grant NA6-9-22. (CONF- 
870396—: 18. lunar and planetary science conference, Houston, TX 
(USA), 16-20 Mar 1987). 

A major objective of the Apollo 15 mission was determination of 
the petrology and chemistry of the highland component of the 
Apennine Front. The authors report on the mineralogy, petrology, 
and chemistry of rock fragments from the Apennine Front coarse 
fines (10-4 and 4-2 mm). KREEP basalts have medium-K KREEP 
compositions and have mineral and bulk compositions similar to 
those of previously described samples. Data are consistent with a 
single eruptive event that produced several flows, giving rise to the 
variety of textures observed. Plutonic rocks fall into previously rec- 
ognized compositional groups and most are ferroan in nature; of 
ten samples only three appear to belong to the Mg-suite, and no 
alkali anorthosites were observed. It is unlikely that any abundant 
rock types remain undiscovered among the returned Apennine 
Front samples. Unlike regolith breccia clast populations, ferroan 
anorthosite is clearly dominant among our samples, perhaps sup- 
plied to the regolith by the formation of Spur Crater, after formation 
of the regolith breccias. The abundance among these samples of 
rocks with ferroan affinities may be indicative of a prebasin ferroan 
anorthosite crust, as suggested in a hypothetical geologic cross- 
section. 


36220 Chemistry and petrology of the Apennine Front, 
Apollo 15: Part Il: impact melt rocks. Laul, J.C. (Battelle, Pacific 
Northwest Labs., Richland, WA (US)); Simon, S.B.; Papike, J.J. pp. 
203-218 of Proceedings of the eighteenth lunar and planetary sci- 
ence conference. Ryder, G. Cambridge University Press, New 
York, NY (USA) (1988). Grant NAG-9-22. (CONF-870396—: 18. lu- 
nar and planetary science conference, Houston, TX (USA), 16-20 
Mar 1987). 

The sources of impact melt rocks found in the Apennine Front 
have remained elusive since the return of the samples. This paper 
reports on a petrographic study of 21 impact melts hand-picked 
from Apennine Front coarse fines which reveals a variety of tex- 
tures: some are poikilitic, some are more fine-grained than others, 
two have plagioclase laths, and five have no olivine. Clasts are 
mostly monomineralic and unshocked. With a few exceptions, py- 
roxene, olivine, and plagioclase compositions are quite similar to 
each other. Bulk compositions are somewhat LKFM-like but most 
are lower in Al2O3. Eight of the samples fall into groups B, C, and 
D but one cannot associate them with specific events or sources. 
With additional analyses a compositional continuum may be ob- 
served. The bulk major and trace element compositions indicate 
that the A-15 impact melts are mixtures of LKFM, KREEP, and piu- 
tonic components. The Ni/Ir ratios of the melt rocks are greater 
than chrondritic values, indicating ancient and/or iron meteorite 
components. Eight samples have ratios between 30,000 and 
40,000; this may be the signature of the Imbrium event. These ra- 
tios are similar to values for A-17 melt rocks (24,000-30,000), 
suggesting that the Serenitatis and Imbrium projectiles were similar 
in nature, although the former may have had a slightly more chron- 
dritic (lower) Ni/Ir ratio. 


36221 Shock-enhanced dissolution of silicate minerals and 
chemical weathering on planetary surfaces. Boslough, M.B. 
(Sandia National Labs., Albuquerque, NM (US)); Cygan, R.T. pp. 
443-454 of Proceedings of the eighteenth lunar and planetary sci- 
ence conference. Ryder, G. Cambridge University Press, New 
York, NY (USA) (1988). DOE Contract AC04-76DP00789. (CONF- 
870396—: 18. lunar and planetary science conference, Houston, TX 
(USA), 16-20 Mar 1987). 

This paper reports on shock-recovery experiments performed on 
samples of bytownite, oligoclase, and hornblende in order to as- 
sess the interrelationships between shock-activation and chemical 
weathering of natural materials. The three silicate minerals were 
recovered from peak pressures of 7.5, 16, and 22 GPa, and were 
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subjected to analysis by optical microscopy, scanning electron mi- 
croscopy (SEM), x-ray diffraction, and BET gas adsorption. The 
dissolution response of three major elements (silicon, aluminum, 
and calcium) into a pH-buffered aqueous solution was examined 
for the shocked and unshocked samples. The rate of mass- 
normalized silicon release increased for all three minerals and, in 
some cases, was enhanced by a factor of more than 20. Only part 
of this behavior was due to increased surface area; all three miner- 
als demonstrated an enhancement in surface-area-normalized 
dissolution of silicon, with two- to seven-fold increases of the rate. 
The results imply that shock-activation may play a significant role 
in the chemical weathering of planetary surfaces (e.g., Mars) 
where impact-cratering and rock-water interactions are both impor- 
tant processes. Estimates of volume amounts of material shocked 
by impacts onto Mars suggest that the unmelted fraction of ejecta 
can play an important role in soil formation. 


36222 The solubility problem of heavy elements in internal 
stellar plasma revisited. Ruff, |. (Lab. of Theoretical Chemistry, 
Eotvos Univ., Budapest (HU)); Marx, G.; Dearborn, D.S. pp. 519- 
533 of Plasma and the universe. Kluwer Academic Publishers, 
Norwell, MA (USA) (1988). 

Theoretical predictions of the phase separation heavy elements 
in internal stellar plasmas, based on the classical Debye-Huckel 
and mean spherical approximation, have offered a solution to the 
solar neutrino puzzle. Recent contributions, however, expressed 
some doubt about the correctness of these calculations. In the 
present paper, the authors challenge the latter conclusions by 
showing that the linearization of the Poisson-Boltzmann equation 
can be preformed to avoid the negativity of pair correlation func- 
tions, and that the importance of classical charge-charge effects is 
considerable greater than quantum effects in determining the inter- 
nal energy of solar plasmas. Comparison between gravity and 
radiation pressure acting on phase-separated high-Z plasma 
droplets supports the formation of a small iron core in the center of 
the Sun confirming Rouse’s suggestion that the frequencies of the 
non-radial g-modes and the five-min band of oscillations in the Sun 
can be explained only be the existence of such a core. The deple- 
tion of the Sun's interior of heavy elements results in a decreased 
opacity and, consequently a higher temperature which finally leads 
to a chlorine neutrino signal of about 2.5 solar neutrino unit in 
agreement with Davies’s experimental result. Essentially the same 
high neutrino capture rate as given by the present standard Sun 
model is predicted for the future gallium experiment. This prediction 
is in contrast to the neutrino oscillation hypothesis in which a wide 
range of coupling parameters suppresses both chlorine and gallium 
signals. 


36223 Stratospheric particles: Synchrotron x-ray fluores- 
cence determination of trace element contents. Sutton, S.R. 
(Dept. of the Geophysical Sciences, The Univ. of Chicago, 
Chicago, IL (US)); Flynn, G.J. pp. 607-614 of Proceedings of the 
eighteenth lunar and planetary science conference. Ryder, G. 
Cambridge University Press, New York, NY (USA) (1988). Grant 
EAR-831368. (CONF-870396-: 18. lunar and planetary science 
conference, Houston, TX (USA), 16-20 Mar 1987). 

The first trace element analyses on stratospheric particles using 
synchrotron x-ray fluorescence (SXRF) are reported. Chromium, 
Mn, Fe, Ni,Cu, Zn, Ga, Ge, Se, and Br were detected. Concentra- 
tions for chondritic particle U2022G1 are within a factor of 1.7 of Cl 
for all elements detected with the exception of Br, which is 37 times 
Cl. Chondritic particle W7029 A27 is also near Cl for Cr, Mn, Fe, 
Ni, Zn, and Ge but enriched in Cu, Ga, Se, and Br by factors of 2.1, 
5.8, 3.5, and 8.4, respectively. The third particle of the cosmic dust 
class U2015G1 also showed high Br enriched relative to Cl by a 
factor of 28. Bromine was detected at a high level in an aluminum- 
rich particle W7027D2 classified as probable artificial terrestrial 
contamination but exhibiting a chondritic Fe/Ni ratio. Bromine was 
not detected in a fifth particle U2022C14 also ciassified terrestrial 
and exhibiting a crustal Fe/Ni ratio. If the high Br has a preterres- 
trial origin, the ubiquity of the effect suggests that a large fraction 
of the chondritic interplanetary dust particles (IDPs) derive from a 
parent body (bodies) not sampled in the meteorite collection. 


36224 Analytical electron microscopy of a hydrated inter- 
planetary dust particle. Blake, D.F. (NASA/Ames Research 
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Center, Moffett Field, CA (US)); Bunch, T.E.; Mardinly, A.J.; Echer, 
C.J. pp. 615-622 of Proceedings of the eighteenth lunar and plane- 
tary science conference. Ryder, G. Cambridge University Press, 
New York, NY (USA) (1988). DOE Contract AC03-76SF00098. 
(CONF-870396—: 18. lunar and planetary science conference, 
Houston, TX (USA), 16-20 Mar 1987). 

A hydrated interplanetary dust particle (IDP), IDP # Ames- 
Dec86-11, was selected for study from a number of IDPs collected 
by U-2 aircraft from Ames Research Center. The particle consists 
primarily of a relatively nonporous aggregate of fine-grained layer 
silicates, some of which are in situ hydrous alteration products of 
pre-existing grains. The particle shows no apparent alteration due 
to its deceleration upon atmospheric entry. The layer silicates have 
a bimodal size distribution, in which matrix phyllosilicates have an 
apparent grain size of 10-50 nm, and phyllosilicates that pseudo- 
morphically replace pre-existing grains have a grain size of 1-10 
nm. Despite this order of magnitude difference in crystallite size, 
both phases are smectites, according to quantitative analytical and 
electron diffraction data. Euhedral to subhedral pyrrhotites, which 
have grain size of 0.1-1.0 um, have high nickel contents. Pre- 
existing grains that have been pseudomorphed by clays are 
commonly surrounded or decorated with fine-grained (10-20 nm) 
low-nickel pentlandite. Very fine grained (1-10 nm) magnetite oc- 
curs in clusters throughout the matrix. Several fragments of a 
Mg-Fe silicate phase, apparently a glass, are present. 


36225 Fundamental regions of superspace. McGuigan, M. 
(School of Natural Sciences, Institute for Advanced Study, Olden 
Lane, Princeton, New Jersey 08540 (USA)). Physical Review, D 
(Particles Fields) (USA), 41(6): 1844-1847 (15 Mar 1990). DOE 
Contract AC02-76ER02220 ;AC02-87ER40325. 

We consider the fundamental region for the space of spatial met- 
rics over (d—1)-dimensional tori in order to normalize the universal 
wave function. 


36226 Analytic variational method for Hamiltonian lattice 
gauge theory in 3+1 dimensions. Huang, M.C. (Department of 
Physics, University of Florida, Gainesville, Florida 32602 (USA)); 
Katoot, M.W. Physical Review, D (Particles Fields) (USA), 41(6): 
1965-1982 (15 Mar 1990). 

We present an analytic variational method in 3+1 dimensions for 
Hamiltonian lattice gauge theory. This method is based on Ba- 
trouni’s mean-plaquette method and Robson’s plaquette space 
integration. The Abelianized Bianchi identities are used and a de- 
tailed study of the number of identities that are needed and the 
validity of this approximation is given. The variational vacuum we 
use is the product of single-plaquette wave functions. The gauge 
group we consider here is SU(2), but the method is valid for any 
gauge theory. We apply this method to calculate the 0** glueball 
mass, and, in addition, the results of the string tension (scaling is 
observed) and its roughening transition are presented. 
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36227 (AD-A-217736/8/XAB) USU (Utah State University) 
Center of Excellence in theory and analysis of the geo-plasma 
environment. Final technical report. Schunk, R.W. Utah State 
Univ., Logan, UT (USA). Center for Atmospheric and Space Sci- 
ences. 30 Nov 1989. 49p. Available from NTIS, PC A03/MF A01. 
A team of eleven Ph.D. scientists and several graduate students 
was assembled at USU to work in close collaboration with scien- 
tists at the Air Force Geophysics Lab on a number of problems 
that are relevant to Air Force systems, including OTH radars, com- 
munications, and orbiting space structures. The overall goal of the 
research was to obtain a better understanding of the basic chemical 
and physical processes operating in the geoplasma environment, 
including the ionosphere, thermosphere, and magnetosphere. 
Some of the specific tasks included the following: (1) Studies of 
ionospheric structure and irregularities; (2) Study the feasibility of 
developing better operational ionospheric models for the Air Force; 
(3) Conduct model/data comparisons in order to validate the iono- 
spheric models; (4) Study plasma convection characteristics in the 





high-latitude ionosphere; (5) Study magnetosphere-ionosphere cou- 
pling problems; (6) Construct a thermospheric general circulation 
model; (7) Develop a 3D, time-dependent model of the outer plas- 
masphere; (8) Develop a 3D, time-dependent MHD model of the 
earth's magnetosphere; (9) Conduct satellite drag studies; and (10) 
Study certain spacecraft-environment interaction problems, includ- 
ing those related to high-voltage power sources, spacecraft 
outgassing, and spacecraft charging at LEO altitudes. 


36228 § (AD-A-217807/7/XAB) Investigations into the proper- 
ties, conditions, and effects of the ionosphere. Report No. 9, 
16 December 1987-31 December 1988. Biello, G.D.; Fremouw, 
E.J.; Reinisch, B.W.; Szuszezewicz, E.P. Northwest Research 
Associates, Inc., Bellevue, WA (USA). 15 Jan 1989. 37p. (NWRA- 
CR-89-R039). Available from NTIS, PC A03/MF A01. 

Northwest Research Associates (NWRA), as prime contractor, 
and its two team subcontractors, Science Applications International 
Corp. (SAIC) and the University of Lowell Center for Atmospheric 
Research (ULCAR), provide members of their technical staffs to 
conduct and support scientific and engineering investigations of the 
ionosphere. The investigations address ionospheric composition, 
structure, specification, scintillation and chemistry as well as 
remote sensing of the ionosphere through ultraviolet sensors. Spe- 
cific work is carried out under individual Task Requirement Notices 
(TRNs) written for conduct and/or support of investigations in the 
following six categories: laboratory measurements; field measure- 
ments; aircraft measurements; rocket, balloon, shuttle, and satellite 
measurements; analytical and theoretical investigations; and scien- 
tific and engineering analysis. This report provides a summary of 
the work performed during the period 16 December 1987 through 
31 December 1988. 


36229 (AD-A-217922/4/XAB) Comparison of two neutral- 
wind models affecting ionospheric F2 region peak electron 
densities near the magnetic equator. Anderson, D.N. Colorado 
Univ., Boulder, CO (USA). 1982. 3p. Available from NTIS, PC 
A01/MF A01. 

No abstract available. 


36230 (AD-A-217943/0/XAB) Daytime F-layer trough. 
Whalen, J.A. Air Force Geophysics Lab., Hanscom AFB, MA 
(USA). 1988. 13p. (GL-TR-90-0010). Available from NTIS, PC 
A03/MF A01. 

Pub. in Physics of Space Plasmas SPI, Vol. 8, 441-453(1988). 

The trough in the daytime winter F-layer ionization is a funda- 
mental feature of ionospheric-magnetospheric convection causing 
depletions of an order of magnitude in the electron density at the 
F-layer maximum near midday. As observed by a world-wide array 
of ionospheric sounders at high northern latitudes during solar 
maximum, the daytime trough is present on each day of a continu- 
ous 31 day period, is stable in Miat/MLT and is continuously 
present for many hours. It is found to have 2 components, one in 
the morning and one in the afternoon corresponding to the dawn 
and dusk convection cells. These troughs show pronounced de- 
pendence on longitude corresponding to the relative variation of 
the solar geomagnetic frame of reference of the convection pattern 
with respect to the solar terrestrial frame of the undisturbed day- 
time F layer. Regions of depleted ionospheric plasma named 
troughs by Muldrew have long been recognized as nighttime phe- 
nomena. However troughs in the daytime seem to be the subject 
of much controversy since they have been seen sporadically and 
generally associated with disturbed conditions. 


36231 (AD-A-218011/5/XAB) Dayside observations of 
thermal-ion upwellings at 800-km altitude: An ionospheric sig- 
nature of the cleft ion fountain. Tsunoda, R.T.; Livingston, R.C.; 
Vickrey, J.F.; Heelis, R.A.; Hanson, W.B. SRI International, Menlo 
Park, CA (USA). Geoscience and Engineering Center. 1 Nov 1989. 
16p. Available from NTIS, PC A03/MF A01. 

Pub. in Jnl. of Geophysical Research, Vol. 94, No. A11, 15,277- 
15,290(1 Nov 1989). 

There is a growing body of evidence that energetic heavy ions 
observed at one or more Earth radii over the polar cap originate 
from the dayside ionosphere in the vicinity of the dayside cleft. The 
ions, consisting mostly of O+, are often characterized by conic 
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pitch-angle distributions, suggesting that they have undergone ac- 
celeration transverse to geomagnetic field lines. This process of ion 
injection from a latitudinally localized source region in the dayside 
auroral oval followed by dispersal throughout the entire polar cap 
has been called the cleft ion fountain. But, except for placement of 
the ion injection source somewhere in the vicinity of the dayside 
auroral oval, very little is known about the altitude regime in which 
the source operates and the nature of the process that transports 
ionospheric ions into the magnetosphere. Results are presented of 
upward thermal-ion flows measured at 800-km altitude in the day- 
side polar ionosphere by the Hilat satellite. The characteristics of 
these thermal ion upwellings (TIU) are described and shown to be 
closely associated with the cleft ion fountain. We show that TIU 
events are latitudinally confined and spatially collocated with cleft 
electron precipitation, upward field-aligned currents, and velocity 
gradients in magnetospheric convection. 


36232 (AD-A-218057/8/XAB) Quantifying and reducing 
uncertainty in the assimilative mapping of ic electro- 
dynamics. Doctoral thesis. Knipp, D.J. Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). 1989. 192p. (AFIT/CI/CIA-89- 
144). Available from NTIS, PC AOS/MF A01. 

We applied the AMIE procedure, developed by Richmond and 
Kamide, to three periods: 23-24 July 1983, 18-19 Jan 1984 and 19 
Sep 1984. The mapping procedure obtains optimal estimates of 
electrodynamic patterns from basis functions multiplied by an 
appropriate set of coefficients which are determined from a con- 
strained least squares fit to the data. We show the impact of several 
additions to the procedure and analyze some of the geophysics im- 
plied by our results. New estimates of auroral conductance are 
incorporated from satellite particle detectors and a satellite X-ray 
imager. We use this new information to produce global estimates 
of conductance and to study the effect of uncertainty in those esti- 
mates on the estimates of the polar electric field structure. We also 
incorporate new (but somewhat indirect) observations relating to 
the electric field: satellite magnetometer data and the vertical com- 
ponent of the ground magnetometer data. Addition of these data, 
as well as, increasing the number of estimated coefficients tend to 
reduce the uncertainty in the electric field estimates. Our results 
demonstrate the ability of the AMIE procedure to define the 
temporal and spatial development of several important soiar-wind- 
magnetosphere-ionospheric interactions. Mappings of ionospheric 
response to the interplanetary Magnetic Field (IMF) east-west com- 
ponent is in excellent agreement with currently accepted theory. 
We observe enhancements of DP1 and DP2 current systems. 


36233 (AD-A-218116/2/XAB) Study of possible  solar- 
heating effects on thermosonde probes - error analysis. 
Interim scientific report. Brown, J.H.; Dewan, E.; Murphy, E.; 
Thomas, P. Air Force Geophysics Lab., Hanscom AFB, MA (USA). 
10 Jul 1989. 73p. (GL-TR-89-0178). Available from NTIS, PC 
A04/MF A01. 

Thermosonde data reveals a diurnal daytime shift in measured 
levels of C square (n) in the free atmosphere. The shift is mani- 
fested in two ways. First, an apparent offset in the smallest 
measured values of C square (n) exists. Secondly, the curve of the 
average profile shows an enhancement over nighttime profiles. 
Related optical and radar measurements have indicated that differ- 
ences between day and night probably exist, but because of 
limited instrumental resolution and altitude capabilities those results 
are inconclusive. Several hypotheses have been put forward in this 
paper concerning possible instrumental or solar based sources of 
data contamination. We have examined the possibility that solar ra- 
diation causes probe heating with subsequent instrumental effects. 
Calculation, computer simulation, and direct measurements have 
shown that the sun heats the body of the probe sensor a couple of 
degrees above the ambient and that the level of heating depends 
upon the solar aspect angle and magnitude and direction of air 
flow over the probe. A small but insignificant AC type effect can re- 
sult from improper probe geometry or probe mismatch together 
with a coupling of solar heating with velocity turbulence. Transient 
and DC type effects can occur, but measured, processed, and 
transmitted root mean square C square (n) information is not likely 
to contain instrumental contamination. 
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36234 (AD-A-218677/3/KAB) Auroral energy deposition 
over the poler ionosphere during substorms. Ahn, B.; Kroehl, 
H.W.; Kamide, Y.; Gorney, D.J.; Akasofu, S. Aerospace Corp., Los 
Angeles, CA (USA). Space Sciences Lab. 1989. 15p. Available 
from NTIS, PC A03/MF A01. 

Pub. in Planetary Space Science, Vol. 37, No. 3, 239-252(1989). 

The global Joule heating distributions for the period of 23-24 July 
1983 are estimated through the magnetogram-inversion method 
developed by Kamide et al. (1981, J. geophys. Res. 86, 801). 
Unlike previous work which mostly used one of statistically- 
determined conductance models, this study employs instantaneous 
ionospheric conductance - distributions deduced from the DMSP- 
F6 Bremsstrahlung X-ray image data. Also estimated from the 
X-ray data are instantaneous global particle heating distributions. 
The two heating distributions thus obtained allow us to investigate 
various aspects of heat energy processes over the polar iono- 
sphere on an instantaneous basis. A special emphasis is placed 
on their spatial and temporal behaviors. 


36235 (AD-A-218758/1/XAB) Plasma disturbances ob- 
served in the ionosphere in the vicinity of a highly charged 
space vehicle. Maehlum, B.N.; Denig, W.F.; Friedrich, M.; Torkar, 
K.M.; Svenes, K. Air Force Geophysics Lab., Hanscom AFB, MA 
(USA). 1990. 10p. (GL-TR-90-0035). Available from NTIS, PC 
A02/MF A01. 

Pub. in Advances in Space Research, Vol. 10, No. 7, (7)125- 
(7)132(1990). 

A mother-daughter rocket code named MAIMIK was launched 
from Andoya Rocket Range on November 10, 1985, near 20.0 
local time. The daughter carried an electron accelerator, and a se- 
ries of plasma diagnostic instruments were installed both on the 
daughter and the trailing mother. The main aims of the experiment 
were to investigate (i) beam-plasma interaction processes in the 
ionosphere, (ii) occurrence of DC and AC electric fields generated 
by the beam, and (iii) charging and neutralization of the vehicles. 


36236 (AD-A-218894/4/XAB) Electron/ion precipitation 
difterences in relation to region 2 field-aligned currents. Heine- 
mann, N.C.; Gussenhoven, M.S.; Hardy, D.A.; Rich, F.J.; Yeh, H. 
Air Force Geophysics Lab., Hanscom AFB, MA (USA). 1 Oct 1989. 
9p. (GL-TR-90-0036). Available from NTIS, PC A02/MF A01. 

Pub. in Jnl. of Geophysical Research, Vol. 94, No. A10, 13,593- 
13,600(1 Oct 1989). 

The question of the mechanism producing the premidnight region 
2 currents is investigated using magnetic field and precipitating 
particle data from the Defense Meteorological Satellite Program F7 
satellite. In this study, the variations in the extent and intensity of 
the region 2 currents on the nightside, in the darkened hemi- 
sphere, are determined for a small, isolated substorm on January 
18, 1984, and the variations related to the characteristics of the 
latitudinal profile in electron and ion precipitation. The region 2 cur- 
rents are found to collocate with a steep slope in the ion energy 
density. The ion energy density decreases with decreasing latitude. 
The region 2 current intensity increases proportionally to the in- 
crease in the ion energy density gradient. In the premidnight sector 
the equatorward boundary of auroral ion precipitation generally ex- 
tends to lower latitudes than that for electrons, suggesting charge 
imbalance in the right sense to drive region 2 currents. We find no 
correlation between the extent of the latitudinal separation of the 
boundaries and the strength of the region 2 currents. In fact there 
was one pass with a clear region 2 current where this boundary 
behavior reversed. The observations are consistent with an az- 
imuthal gradient in the ion energy density near the inner edge of 
the plasma sheet being an important factor in the generation of the 
premidnight region 2 currents if the increase in the azimuthal gradi- 
ent is proportional to the increase in the radial gradient there. 


36237 (ESA-SP-291) European Rocket and Balloon Pro- 
grammes and Related Research. European Space Agency, 75 - 
Paris (France). Jun 1989. 307p. (CONF-8904355-: 9. ESA/PAC 
Symposium on European Rocket and Balloon programmes and 
Related Research, Lahnstein, DE (USA), 3-7 Apr 1989). Order 
Number DE90792912. Available from NTIS (US Sales Only), PC 
A14/MF A01. 


364 ERA Vol. 15, No. 15 


In this symposium various communications were dedicated to 
phenomena in ionosphere, magnetosphere, upper and middle at- 
mosphere and astronomy and astrophysics. 


36238 (ESA-SP-291, pp. 35-40) Enhanced electron density 
layers in the high-lattitude lower ionosphere. Kirkwood, S. 
(Swedish Inst. of Space Physics, Kiruna (SE)); Eliasson, L.; Haeg- 
gstroem, |.; Collis, P.N. European Space Agency, 75 - Paris 
(France). Jun 1989. (CONF-8904355—: 9. ESA/PAC Symposium on 
European Rocket and Balloon programmes and Related Research, 
Lahnstein, DE (USA), 3-7 Apr 1989). In European Rocket and Bal- 
loon Programmes and Related Research. Order Number 
DE90792912. Available from NTIS (US Sales Only), PC A14/MF 
A01. 

Narrow layers of enhanced electron density appearing at alti- 
tudes between 90 and 100 km are found to be of at least 3 distinct 
types. The first type consists of very narrow, short-lived, sporadic-E 
type layers, which are at least sometimes associated with similar 
layers in neutral sodium, and which may be composed of metallic 
ions gathered into thin layers by the action of vertical winds associ- 
ated with long-period gravity waves. The second type comprises 
broader, short-lived layers which are seen in the magnetic evening 
and midnight sectors and which appear to be produced directly by 
precipitation of energetic electrons from the outer edge of the radi- 
ation belts. The third type comprises persistent daytime/early 
evening layers which seem to be composed of unusual ion 
species, at least some portion of which have a high mass (sub- 
stantially greater than 30.5 a.m.u.) but with the bulk of the ions 
having a short lifetime (not longer than a few tens of minutes). 


36239 (ESA-SP-—291, pp. 69-77) The electrodynamics of the 
polar ionosphere with special emphasize on the dayside cleft 
region. Egeland, A. (Oslo. Univ. (NO). Dept. of Physics). European 
Space Agency, 75 - Paris (France). Jun 1989. (CONF-8904355—: 
9. ESA/PAC Symposium on European Rocket and Balloon pro- 
grammes and Related Research, Lahnstein, DE (USA), 3-7 Apr 
1989). In European Rocket and Balloon Programmes and Related 
Research. Order Number DE90792912. Available from NTIS (US 
Sales Only), PC A14/MF A01. 

After a brief review of the basic equations governing the electro- 
dynamics of the dynamo regions in the ionosphere, the Harang 
discontinuity in the premidnight auroral zone is discussed. The con- 
clusion is that this is a dynamic region which requires further 
combined ground and in situ observations. Special emphasize is 
laid on the large and small scale dynamics of the dayside cusp/ 
cleft aurora and their relations to the interplanetary magnetic field, 
particle precipitations, ionospheric electric fields and Birkeland cur- 
rents. The advantage of continuous ground-based observations is 
pointed out, and the need for further coordinated ground, balloon 
and rocket measurements poleward of 70° invariant latitudes is 
stressed. 


36240 (ESA-SP-291, pp. 93-95) Auroral particle accelera- 
tion by DC and low frequency electric fields. Block, L.P. (The 
Royal Inst. of Techn. Stockholm, (SE). Dept. of Plasma Physics); 
Faelthammar, C.G. European Space Agency, 75 - Paris (France). 
Jun 1989. (CONF-8904355-: 9. ESA/PAC Symposium on Euro- 
pean Rocket and Balloon programmes and Related Research, 
Lahnstein, DE (USA), 3-7 Apr 1989). In European Rocket and Bal- 
loon Programmes and Related Research. Order Number 
DE90792912. Available from NTIS (US Sales Only), PC A14/MF 
A01. 

Six independent methods to determine DC potential drops along 
auroral magnetic field lines are described. Events where more than 
one of these methods have been employed, have recently been 
described in the literature. The agreement is generally quite good, 
indicating that DC acceleration plays a dominant role. The acceler- 
ated particles are also heated by waves, induced by the same 
particles. Strong evidence from S3-3 and Viking indicates that the 
field aligned potential drops are made up of hundreds or thousands 
of weak double layers. The average electric fields are, therefore, 
much weaker than the fluctuating fields as seen on satellite. Low 
frequency electric field spectra show characteristic features that 
support these conclusions. 





36241 (LA-UR-90-1787) Crossed-microwave-beam air ion- 
ization laboratory experiments. Armstrong, W.T. (Los Alamos 
National Lab., NM (USA)); Karl, R.; Kelly, M.; Roussel-Dupre, R.; 
Buchwald, M.; Sutherland, C.D.; Zinn, J.; Alvarez, R.; Bolton, P.; 
Sieger, G. Los Alamos National Lab., NM (USA). [1990]. 12p. 
Sponsored by U.S. Department of Defense. DOE Contract 
W-7405-ENG-36. (CONF-9005208-1: AGARD Spring 1990, elec- 
tromagnetic wave propagation panel symposium, (Norway), May 
1990). Order Number DE90012056. Available from NTIS, PC 
A03/MF A01 - OSTI. 

Detailed laboratory measurements and theoretical modeling rele- 
vant to the production, geometrical description and decay of 
microwave-induced air ionization for an upper atmospheric RF re- 
flecting layer are reported. It is found that breakdown thresholds 
are adequately predicted by fluid models and simplified scaling 
models with refinement by kinetic models being important at lower 
pressures. Repetitive pulse sustainment has been demonstrated to 
be straightforward with a commensurate reduction in sustainment 
power levels. However, establishment of a convenient breakdown 
geometry for specular RF reflections, other than a single layer in a 
crossed beam geometry, was not obtained. Detailed density decay 


measurements qualitatively support estimates of decay times and - 


indicate ionization dwell times of tens of milliseconds. Chemistry 
studies indicate three N,O, species will be produced. Further study 
of these collateral reactions is required to establish whether ad- 
verse atmospheric consequences can result. However, large N,O, 
production does not appear as a concern for relatively small, low 
repetition rate, proof of concept atmospheric experiments. A realiz- 
able proof of concept experiment is found with simple optimization 
criteria which is corroborated by laboratory measurements and the- 
oretical simulations. Tail-erosion appears as a potentially severe 
limitation in atmospheric experiments beyond the proof of concept 
level, suggesting use of multiple-beam systems. 20 refs., 18 figs. 


36242 (N-90-18329, pp. 9-13) Report from upper atmo- 
spheric science. Carignan, G.R. (Lockheed Missiles and Space 
Co., Palo Alto, CA (USA)); Roble, R.G.; Mende, S.B.; Nagy, A.F.; 
Hudson, R.D. National Aeronautics and Space Administration, 
Huntsville, AL (USA). George C. Marshall Space Flight Center. Sep 
1989. (NASA-CP-3048;M-617;NAS—1 .55:3048;CONF-8809471—: 
Solar-terrestrial science strategy workshop, Stanford, CA (USA), 12 
Sep 1988). In Solar-Terrestrial Science Strategy Workshop. Avail- 
able from NTIS, PC A04/MF A01; 4 functional color pages. 

Most of the understanding of the thermosphere resulted from the 
analysis of data accrued through the Atmosphere Explorer satel- 
lites, the Dynamics Explorer 2 satellite, and observations from 
rockets, balloons, and ground based instruments. However, new 
questions were posed by the data that have not yet been an- 
swered. The mesosphere and lower thermosphere have been less 
thoroughly studied because of the difficulty of accessibility on a 
global scale, and many rather fundamental characteristics of these 
regions are not well understood. A wide variety of measurement 
platforms can be used to implement various parts of a measure- 
ment strategy, but the major thrusts of the International Solar 
Terrestrial Physics Program would require Explorer-class missions. 
A remote sensing mission to explore the mesosphere and lower 
thermosphere and one and two Explorer-type spacecraft to enable 
a mission into the thermosphere itself would provide the essential 
components of a productive program of exploration of this impor- 
tant region of the upper atomsphere. Theoretical mission options 
are explored. 


36243 (N-90-18329, pp. 15-23) Report from ionospheri= 
science. Raitt, W.J. (Michigan Univ., Ann Arbor (USA)); Banks, 
P.M.; Nagy, A.F.; Chappell, C.R. National Aeronautics and Space 
Administration, Huntsville, AL (USA). George C. Marshall 
Space Flight Center. Sep 1989. (NASA-CP-—3048;M-617;NAS— 
1.55:3048;CONF-8809471-: Solar-terrestrial science strategy 
workshop, Stanford, CA (USA), 12 Sep 1988). In Solar-Terrestrial 
Science Strategy Workshop. Available from NTIS, PC A04/MF 
A01; 4 functional color pages. 

The general strategy to advance knowledge of the ionospheric 
component of the solar terrestrial system should consist of a three 
pronged attack on the problem. lonospheric models should be re- 
fined by utilization of existing and new data bases. The data 
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generated in the future should emphasize spatial and temporal gra- 
dients and their relation to other events in the solar terrestrial 
system. In parallel with the improvement in modeling, it will be nec- 
essary to initiate a program of advanced instrument development. 
In particular, emphasis should be placed on the area of improved 
imaging techniques. The third general activity to be supported 
should be active experiments related to a better understanding of 
the basic physics of interactions occurring in the ionospheric envi- 
ronment. These strategies are briefly discussed. 


36244 (N-90-18329, pp. 25-30) Report from magneto- 
spheric science. Burch, J.L. (TRW Defense and Space Systems 
Group, Redondo Beach, CA (USA)); Winningham, J.D.; Anderson, 
H.R.; Baker, D.N.; Chappell, C.R.; Taylor, W.W.L. National Aero- 
nautics and Space Administration, Huntsville, AL (USA). George C. 
Marshall Space Flight Center. Sep 1989. (NASA-CP-3048;M-— 
617;NAS—1 .55:3048;CONF-8809471-: Solar-terrestrial science 
strategy workshop, Stanford, CA (USA), 12 Sep 1988). In Solar- 
Terrestrial Science Strategy Workshop. Available from NTIS, PC 
A04/MF A01; 4 functional color pages. 

Original contains color illustrations. 

By the early 1990s, magnetospheric physics will have pro- 
gressed primarily through observations made from Explorer-class 
spacecraft, sounding rockets, ground based facilities, and shuttle 
based experiments. The global geospace science (GGS) element 
of the International Solar Terrestrial Physics program, when com- 
bined with contributions to the ESA Cluster mission and ground 
based and computer modeling programs, will form the basis for a 
major U.S. initiative in magnetospheric physics. The scientific ob- 
jectives of the GGS program involve the study of energy transport 
throughout geospace. The Cluster mission will investigate turbu- 
lence and boundary phenomena in geospace, particularly at high 
latitudes on the dayside and in the region of the neutral sheet at 
geocentric distances of about 20 earth radii on the night side of the 
earth. The current state of knowledge is reviewed and the goals of 
these missions are briefly discussed. 


36245  Filamentation of voicanic plumes on the Jovian satel- 
lite 10. Peratt, A.L. (Los Alamos National Lab., NM (USA)); 
Dessler, A.J. pp. 451-461 of Plasma and the universe. Kluwer Aca- 
demic Publishers, Norwell, MA (USA) (1988). 

Volcanic plumes on the Jovian satellite may be a visible manifes- 
tation of a plasma-arc discharge phenomenon. The amount of 
power in the plasma arc (~ 10'' W) is not enough to account for 
all the energy dissipated by the volcanoes. However, once a vol- 
cano is initiated by tidal and geologic process, the dynamics of the 
volcanic plumes can be influenced by the plasma arcs. As initially 
pointed out by Gold (1979), plasma arcs are expected because of 
~ 10® A currents and 400 kV potentials generated by the flow past 
of a torus of relatively dense magnetospheric plasma. The authors 
utilize their experience with laboratory plasma arcs to investigate 
the plume dynamics. The filamentation in the plume of the volcano 
Prometheus and its cross-sectional shape is quantitatively consis- 
tent with theories developed from laboratory observation. 


6403 Atomic, Molecular, and Chemical Physics 


Refer also to citation(s) 34854, 34860, 34986, 35090, 35150, 
35157, 35159, 35161, 35169, 35179, 35245, 35576, 35729, 36340, 
36535 


36246 (AD-A-218065/1/XAB) Loewdin alpha function and 
its application to the multi-center molecular integral problem 
over Slater-type orbitals. Jones, H.W.; Weatherford, C.A. Florida 
Agricultural and Mechanical Univ., Tallahassee, FL (USA). Dept. of 
Physics. 1989. 12p. Available ffom NTIS, PC A03/MF A01. 

Pub. in Jnl. of Molecular Structure (Theochem), Vol. 199, 233- 
243(1989). 

In this paper we trace the evolution of the Lowdin alpha-function 
method in its application to multi-center molecular integrals over 
Slater-type orbitals (STOs). As is well-known, any STO displaced 
from the origin can be expanded in an infinite series of spherical 
harmonics; the functional coefficients have been designated as 
Lowdin alpha functions. These alpha functions can be represented 
as exponentials multiplied by polynomials in the displacement 
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distance and the radial distance. The polynomials are used to con- 
struct a C matrix with integer elements. To avoid cancellation 
errors in some cases, the exponentials are expanded to obtain E 
matrices for interior regions and F matrices for exterior regions. We 
believe that this careful approach to molecular integrals will suc- 
ceed in producing accurate and rapid evaluation of the integrals 
needed in STO basis-set methods for quantum chemistry. 


36247 (AD-A-218145/1/XAB) Production rates for electron 
beams and swarms in nitrogen. Memorandum report. Slinker, 
S.P.; Ali, A.W.; Taylor, R.D. Naval Research Lab., Washington, DC 
(USA). 24 Feb 1990. 24p. (NRL-MR-6610). Available from NTIS, 
PC AO3/MF A01. 

Detailed calculations of the deposition of electron energy in 
molecular nitrogen are presented. Two cases are considered. In 
the first one, the electrons are accelerated by a constant, uniform 
electric field as in a swarm experiment. The reduced electric field 
strength ranges from 1 to 300 Townsends. In the second case, de- 
position is initiated by electron beams with energies up to 10 MeV. 
Production rates for the various excitation channels are given. 


36248 (AD-A-218426/5/XAB) Interaction of atomic hydro- 
gen with pico- and femtosecond laser pulses. Technical 
report. Parker, J.S. Rochester Univ., NY (USA). Inst. of Optics. 
Dec 1989. 149p. Available from NTIS, PC A07/MF A01. 

This thesis presents a theoretical study of the interaction of 
atomic hydrogen with coherent laser pulses in the 5 femtosecond 
to 10 picosecond range, in the weak-field limit, and in intense 
fields. We approach the problem in the weak-field limit by studying 
the relationship between the Fourier relation of the laser pulse 
(Delta omega Delta t) and the (Delta E Delta t) relation of the 
atomic Rydberg wave packet generated by the laser pulse. A 
derivation of the wave packet based on the WKB approximation is 
given, permitting the quantity Delta t to be derived for the quantum 
state, with the conclusion that under certain circumstances a 
transform-limited laser pulse (satisfying Delta omega Delta t = 1/2) 
can generate a transform-limited electron (satisfying Delta E Delta 
vh = 1/2). A population-trapping effect is found numerically and 
modeled theoretically. Despite the high field intensities, population 
representing the excited electron is recaptured from the ionization 
continuum by bound states during the excitation. Population returns 
to the atom with just the right phase to strongly inhibit ionization. A 
theory is presented that models this effect for a variety of laser 
pulse shapes, with and without the rotating-wave approximation. 
The numerical integration reveals that a certain amount of above- 
threshold ionization (ATI) occurs. 


36249 (BNL-44620) Some remarks concerning my re- 
search in number theory. Sternheimer, R.M. Brookhaven National 
Lab., Upton, NY (USA). May 1990. 31p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO2-76CH00016. Order Number 
DE90012407. Available from NTIS, PC AO3/MF A01; OSTI; INIS; 
GPO Dep. 

The purpose of the present paper is to describe in some detail 
how | came to be interested in certain problems in number theory. 


36250 (BNL-44692) Positronium reflection and positron- 
ium beams. Weber, M. (City Coll., New York, NY (USA)); Tang, S.; 
Khatri, R.; Roellig, L.O.; Viescas, A.J.; Berko, S.; Canter, K.F.; 
Lynn, K.G.; Mills, A.P. Jr. Brookhaven National Lab., Upton, NY 
(USA). [1989]. 12p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76CH00016. (CONF-8907143-3: Workshop 
on gases and galaxies, Greenbelt, MD (USA), 19-21 Jul 1989). Or- 
der Number DE90012408. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

We have observed specular reflection of positronium, Ps, and 
established that there is adequate intensity at higher energies to 
make further study worthwhile. The scattering appears to be re- 
stricted to the outermost surface with a mean free path of (0.75 + 
0.15)A for Ps in LiF(100). With a greater intensity Ps beam one 
should see higher order diffraction beams as the result of the peri- 
odicity of the surface. Ps diffraction thus offers the possibility of 
being a novel and valuable probe to study the outermost surface 
and to study adsorbents on it. Two methods for producing Ps 
beams are described. 29 refs., 11 figs. 
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36251 _—Interactions of antiprotons with atoms and molecules. 
Inokuti, Mitio (Argonne National Lab., IL (USA)). pp. 115-123 of Re- 
cent advances in track physics. Benton, E.V.; Starace, A.F. (eds.). 
Pergamor Press, Oxford, England (1989). DOE Contract W-31- 
109-ENG-38. (CONF-8810329-: International conference on recent 
advances in track physics, Lincoln, NE (USA), 18-20 Oct 1988). 

Antiproton beams of relatively low energies (below hundreds of 
MeV) have recently become available. The present article dis- 
cusses the significance of those beams in the contexts of radiation 
physics and of atomic and molecular physics. Studies on individual 
collisions of antiprotons with atoms and molecules are valuable for 
a better understanding of collisions of protons or electrons, a sub- 
ject with many applications. An antiproton is unique as a stable, 
negative heavy particle without electronic structure, and it provides 
an excellent opportunity to study atomic collision theory. Compari- 
son of the stopping powers of a material for an antiproton and a 
proton at the same speed will be the most clearcut approach to the 
Barkas effect. The moderation of an antiproton in matter is roughly 
similar to that of negative pions and muons. But some differences 
remain to be elucidated. Full discussion of the interactions of a 
low-energy antiproton with an atom or molecule must consider the 
adiabatic potential determined by the electronic motion in the field 
of the antiproton and nucleus at rest. When an antiproton ap- 
proaches an atom or molecule sufficiently closely, then some of the 
atomic or molecular electrons no longer remain bound and ooze 
out with extremely low kinetic energies; thus, the atom or molecule 
becomes ionized, often multiply ionized. This mechanism of ioniza- 
tion is absent for a proton. Upon complete moderation, an 
antiproton is eventually captured by the Coulomb field of a nucleus 
and thus an antiprotonic atom is formed. The present article also 
touches upon some problems related to condensed matter. For in- 
stance, the possibility of channeling of antiproton beams in a 
crystal is considered. 51 refs., 4 figs. 


36252 Prediction of secondary-electron y spectra. 
Miller, J.H. (Pacific Northwest Lab., Richland, WA (USA)). pp. 207- 
211 of Recent advances in track physics. Benton, E.V.; Starace, 
A.F. (eds.). Pergamon Press, Oxford, England (1989). DOE 
Contract ACO6-76RL01830. (CONF-8810329—: International con- 
ference on recent advances in track physics, Lincoln, NE (USA), 
18-20 Oct 1988). 

Calculations of the energy spectrum of secondary electrons 
ejected from atoms and molecules in collisions with fast, charged 
particles are discussed. A model based on measured optical oscil- 
lator strengths and total ionization cross sections is presented. 
Results obtained with this model are compared with experimental 
data on ionization of helium by proton and electron impact. 14 
refs., 6 figs. 


36253 User-friendly model for the energy distribution of 
electrons from proton or electron collisions. Rudd, M.E. (Univ. 
of Nebraska, Lincoln (USA)). pp. 213-218 of Recent advances in 
track physics. Benton, E.V.; Starace, A.F. (eds.). Pergamon Press, 
Oxford, England (1989). (CONF-8810329-: International confer- 
ence on recent advances in track physics, Lincoln, NE (USA), 
18-20 Oct 1988). 

A model is presented which gives cross sections (differential in 
the ejected secondary electron energy) for the ionization of atoms 
and molecules in proton or electron collisions. The model is in the 
form of an analytical equation which holds for all primary and 
secondary energies and for any target gas for which certain pa- 
rameters are known. The accuracy is estimated to be 15-20%. The 
model is based on the classical binary encounter model modified 
to agree with the Bethe theory at high energies and, for proton im- 
pact, with the molecular promotion model at low energies. For 
multi-shell targets, the partial cross sections for the shells are 
added. The model equation may be integrated to yield such quanti- 
ties as the total ionization cross sector, the stopping cross section 
due to ionization, and the average secondary electron energy. For 
proton impact the integrations must be done numerically or by us- 
ing approximations. For electron impact the equation is simpler and 
may easily be analytically integrated. 34 refs., 8 figs., 2 tabs. 


36254 (LA-11843-T) Observation of high-lying resonances 
in the H~ ion. Harris, P.G. (Los Alamos National Lab., NM 
(USA)). Los Alamos National Lab., NM (USA). May 1990. 239p. 





Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-36. Order Number DE90012239. Available from NTIS, PC 
A12/MF A01; OSTI; INIS; GPO Dep. 

This dissertation reports the observation of several series of res- 
onances, for which both electrons are in excited states, in the 
photodetachment cross section of H~. These 'P doubly-excited 
states interfere with the continuum in which they are embedded, 
and appear as dips in the production cross section of excited neu- 
tral hydrogen. The experiment was performed by intersecting an 
800 MeV H~- beam with a (266 nm) laser beam at varying angles; 
the relativistic Doppler shift then “tuned” the photon energy in the 
barycentric frame. The process was observed by using a magnet 
strong enough the strip the electrons from the excited hydrogen 
atoms in selected states n and detecting the resulting protons, 
which allowed the isolation of the individual n channels. Three res- 
onances are clearly visible in each channel. The data support 
recent theoretical calculations for the positions of doubly-excited 1P 
resonances, and verify a new Rydberg-like formula for the modified 
Coulomb potential. 


36255 (LBL-—28449) Tunable far infrared laser spectroscopy 
of van der Waals bonds: Ar-NH3. Gwo, Dz-Hung (Lawrence 
Berkeley Lab., CA (USA)). Lawrence Berkeley Lab., CA (USA). 
Nov 1989. 268p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO3-76SF00098. Order Number DE90011613. Available 
from NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 

Hyperfine resolved vibration-rotation-tunneling spectra of Ar-NH3 
and (NH3)2, generated in a planar supersonic jet, have been mea- 
sured with the Berkeley tunable far infrared laser spectrometer. 
Among the seven rotationally assigned bands, one band belongs 
to Ar—-NH3, and the other six belong to (NH3)2. To facilitate the in- 
termolecular vibrational assignment for Ar-NH3, a dynamics study 
aided by a permutation-inversion group theoretical treatment is per- 
formed on the rovibrational levels. The rovibrational quantum 
number correlation between the free internal rotor limit and the 
semi-rigid limit is established to provide a basic physical picture of 
the evolution of intermolecular vibrational component states. An 
anomalous vibronically allowed unique Q branch vibrational band 
structure is predicted to exist for a near prolate binary complex 
containing an inverting subunit. According to the model developed 
in this work, the observed band of Ar—-NH3 centered at 
26.470633(17) cm—' can correlate only to either the fundamental 
dimeric stretching band for the Az states with the NHg inversional 
quantum number v, = 1, or the K, = 0 « 0 subband of the lowest 
internal-rotation-inversion difference band. Although the estimated 
nuclear quadrupole coupling constant favors a tentative assignment 
in terms of the first possibility, a definitive assignment will require 
far infrared data and a dynamical model incorporating a potential 
surface. 


36256 (NAC-AR-89-01, pp. 84-87) Beam foil spectroscopy. 
National Accelerator Centre, Faure (South Africa). 1989. In Annual 
report June 1989. Available from the National Accelerator Centre, 
PO Box 72, Faure, 7131, South Africa. 

Beam foil spectroscopy is used to excite outer-shell atomic tran- 
sitions which are generally not observable by other spectroscopic 
techniques. The excitations of the outer atomic shells are induced 
by passing an accelerated atomic beam through a thin carbon foil. 
2 figs., 2 tabs., 2 refs. 


36257 (PB-—90-200437/XAB) Absolute photoionisation cross 
sections of open-shell atoms: An experimental modulation 
spectroscopic study at 584 A. Doctoral thesis. van der Meer, 
W.J. Amsterdam Univ. (Netherlands). 1989. 145p. Available from 
NTIS, PC AO7/MF A01. 

Summary in Dutch. 

Photoionization theory and practical examples of it are pre- 
sented. Examples of hydrogen and deuterium photoionization 
spectroscopy are given, as well as Hel(alpha) photoionization cross 
sections for atomic Br, atomic and molecular Cl and Fl, and atomic 
oxygen in a normal and excited state. 


36258 (SAND—90-0336) Radiation transition rates in a 
uniform longitudinal 6-kG magnetic field for the (5p)°(5d)- 
(5p)5(6p) terms in xenon. McGuire, E.J. Sandia National Labs., 
Albuquerque, NM (USA). Jun 1990. 87p. Sponsored by U.S. DOE 


64 PHYSICS | 
6403 Atomic, Molecular, and Chemical Physics 


Energy Research. DOE Contract AC04-76DP00789. Order Number 
DE90011759. Available from NTIS, PC AO5/MF A01; OSTI; INIS; 
GPO Dep. 

Calculations are performed to predict the distribution of the 
(5p)*(5d)-(5p)°(6p)emission cross section in Xe in a strong mag- 
netic field. For isotopes with no nuclear magnetic moment, the 
question is the calculation of Lande g factors. This is done with 
wavefunctions obtained by diagonalizing the electrostatic interac- 
tion in jj coupling, leading to reasonable accurate Lande g factors. 
For levels described by quantum numbers J and M, the Zeeman 
interaction is always diagonal in M, and with a 6 kG magnetic field 
the Zeeman interaction is effectively diagonal in J (the non- 
diagonal matrix elements are negligible), so the resulting cross 
section calculations are simple. For the isotopes with non-zero 
magnetic moments, one must determine the dipole and quadrupole 
hyperfine splitting coefficients. To do this and to improve the overall 
fit of the calculated and measured energy levels, it was necessary 
to include configuration interaction between terms of the (5p)°(5d) 
and (5p)°(6s) configurations. Comparisons are made between 
these calculated hyperfine parameters and experiment. Hyperfine 
splittings are tabulated as are the cross sections and energy shifts 
due to hyperfine interaction in each transition. When hyperfine in- 
teraction is included and levels are characterized by the quantum 
numbers F and Mr, the Zeeman interaction is diagonal in Mr but 
different F. All these effects were included in the calculations lead- 
ing to a particularly rich spectrum for Xe(131) with | = 3/2. For 
example, the (5p)>(5d), = 4—(5p)5(6p), = 3 transition is split into 
approximately 336 components. 21 refs., 3 figs., 12 tabs. 


36259 (TRI-PP-88-98) Muonated cyclohexadienyl radicals 
observed by level crossing resonance in dilute solutions of 
benzene in hexane subjected to muor-irradiation. Walker, D.C. 
(British Columbia Univ., Vancouver, BC (Canada). Dept. of Chem- 
istry); Barnabas, M.V.; Venkateswaran, K. TRIUMF, Vancouver, BC 
(Canada). Nov 1988. 17p. Order Number DE90628533. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

Benzene is used here as a scavenger of muonium to produce 
the muonated cyclohexadienyl radical in dilute solutions in n- 
hexane. The radical was identified by level crossing resonance 
spectroscopy (LCR) by observing the proton resonance of the - 
CHMu group occurring at 2.059T. Its yield is found to equal the 
sum of the muonium atom yield and the ‘missing’ muon yie!d in 
hexane (total 35% of the incident muons). Consequently, the com- 
plete dispersement of muons in different chemical associations is 
now accounted for in a saturated hydrocarbon liquid, and is seen 
to be similar to that in water. 


36260 (UCRL—102642) Photoelectron spectroscopy of ex- 
cited molecular states. McKoy, V. (California Inst. of Tech., 
Pasadena, CA (USA). Arthur A. Noyes Lab. of Chemical Physics); 
Braunstein, M.; Rudolph, H.; Stephens, J.A.; Dixit, S.N.; Lynch, 
D.L. Lawrence Livermore National Lab., CA (USA). Jul 1989. 19p. 
Sponsored by U.S. Department of Defense; U.S. DOE Defense 
Programs; U.S. DOE Energy Research; National Science Founda- 
tion. DOE Contract W-7405-ENG-48 ;FG03-87ER60513. Grant 
CHE-8521391;Contract 87-0039. (CONF-890738—4: 4. international 
conference on electron spectroscopy, Honolulu, Hi (USA), 10-14 
Jul 1989). Order Number DE90012088. Available from NTIS, PC 
A03/MF A01 - OSTI. 

Resonance Enhanced Multiphoton lonization (REMPI), coupled 
with high-resolution photoelectron spectroscopy, is becoming an 
important probe of the photoionization dynamics of molecular ex- 
cited states at a quantum-state specific level. In this paper we will 
discuss some results of our studies of ionic rotational and vibra- 
tional distributions for REMPI of several small molecules such as 
He, O2, NO, OH, and CH which illustrate some dynamically impor- 
tant features of these processes. 25 refs., 6 figs. 


36261 (UCRL-LR-103555) Theoretical study of the near uv 
photoabsorption by the Kr2* excimer. Harvey, J.F. Lawrence 
Livermore National Lab., CA (USA). Apr 1990. 198p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract W-7405-ENG-48. Or- 
der Number DE90011460. Available from NTIS, PC A10/MF A01; 
OSTI; INIS; GPO Dep. 

Thesis. Submitted to University of California, Davis. 
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The physical process responsible for near UV photoabsorption 
by the Kr*, excimer are examined and the energy dependence of 
the photoabsorption cross sections is calculated. Near UV photoab- 
sorption by the Kr*2 is a multiprocess phenomenon involving direct 
photoionization and concurrent photoexcitation to a repulsive reso- 
nance state, which subsequently autoionizes or dissociates. An 
adiabatic nuclei theory is developed, based on the use of Feshbach 
projection operators, to separate the ionization and dissociation 
channels, and to device photoionization and photodissociation 
cross sections. These cross sections are expressed in terms of pa- 
rameters obtained from fixed nuclei electronic calculations and in 
terms wavefunctions describing nuclear motion. Stieltjes Tcheby- 
cheff Moment Theory (STMT) techniques are used to extract 
information concerning the ionization continuum from localized L? 
electronic wavefunctions obtained from molecular electronic struc- 
ture codes. Problems in the application of STMT techniques to 
narrow spectral features are examined. The cause of these prob- 
lems is determined to be the use of the histogram midpoint 
approximation in low order STMT quadratures. Techniques are 
then developed which significantly improve the accuracy of STMT 
calculations for an isolated, narrow, resonance in a single contin- 
uum. Improved treatment of resonance profiles is demonstrated for 
pure Fano profiles, a shape resonance in a model barrier-and-well 
potential, and a shape resonance in the K-shell photoionization 
spectrum of No. The improved STMT techniques are then used to 
obtain the fixed nuclei resonance profiles in the spectrum of Kro. 


36262 #Atomic-scale modeling of low-energy ion-solid pro- 
cess. Dodson, B.W. (Sandia National Labs., Albuquerque, NM 
(US)). pp. 29-44 of Laser- and particle-beam chemical processes 
on surface. Johnson, A.W.; Loper, G.L.; Sigmon, T.W. Materials 
Research Society, Pittsburgh, PA (USA) (1988). 

Various techniques which have been applied to modeling low- 
energy (<1 keV) ion-solid interactions on an atomistic scale are 
described. In addition to their individual strengths, all such methods 
also have a number of drawbacks, both fundamental and practical. 
The range of validity, and the problems encountered external to 
this range, will be outlined for the different approaches. Examples 
of molecular dynamics simulations of low-energy ion- solid interac- 
tions will be presented. 


36263 Calculation of higher-order wave-mixing spectra. 
Trebino, R. (Combustion Research Facility, Sandia National Labo- 
ratories, Livermore, California 94551 (USA)); Rahn, L.A. Optics 
Letters (USA), 15(7): 354-356 (1 Apr 1990). 

Using diagrammatic perturbation theory, we calculate the higher- 
order susceptibilty for the m-wave process, wo = (M/2 — 1)(w; — wo) 
+ w;, in a phase-matched n-wave-mixing geometry. We include the 
16 Zeeman and hyperfine levels of the sodium ground (3S; 2) and 
excited (3P; )2) states, finding resonances at subharmonics [+1/2, 
+1/3,..., +1(n/2 — 1)] of the ground-level transition frequencies. 
The computed spectrum for eight-wave mixing is in satisfactory 
agreement with experiment. In addition, a theoretical twelve-wave- 
mixing spectrum predicts a new higher-order selection rule. 


36264 Evaluations of distribution functions for flexible 
macromolecules by the saddie-point method. Wei, G. (Depart- 
ment of Chemistry, BG-10, University of Washington, Seattle, 
Washington 98195 (USA)); Eichinger, B.E. Journal of Mathematical 
Physics (New York) (USA), 31(5): 1274-1279 (May 1990). DOE 
Contract FG06-84ER45123. 

The method of steepest descents has been applied to the evalu- 
ation of distribution functions for flexible macromolecules of 
arbitrary complexity with the effective potential of the mean force 
being a quadratic form. Approximate evaluations of the distribution 
functions of the radius of gyration and the two-dimensional shape 
distribution functions over the entire variable domains are shown to 
be both feasible and effective. The asymptotics of the distribution 
functions are also studied, and a simple asymptotic formula is ob- 
tained that is valid for flexible macromolecules confined to a plane 
and of any structure such that the smallest eigenvalue of the Kirch- 
hoff matrix has odd degeneracy. 


36265 Contributions of resonant excitation double autoion- 
ization to the electron-impact ionization of Fe'>+. Chen, M.H. 
(High Temperature Physics Division, Lawrence Livermore National 
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Laboratory, Livermore, California 94550 (USA)); Reed, K.J.; 
Moores, D.L. Physical Review Letters (USA), 64(12): 1350-1353 
(19 Mar 1990). DOE Contract W-7405-ENG-48. 

Electron-impact ionization cross sections for Fe'5+ have been 
calculated using relativitsic distorted-wave methods. We have per- 
formed the most comprehensive calculation to date by including 
more than 10 000 autoionizing levels for resonant-excitation 
double-autoionization (REDA) processes. The total cross sections 
exhibit many strong narrow resonances. The REDA process con- 
tributes about 30% to the average total cross sections. General 
good agreement between theory and experiment is attained, but 
new experimental investigations are needed to search for the pre- 
dicted resonances. 


36266 Electron-polarized N** ion beam formed by electron 
capture to N> in a polarized sodium target. Liu, C. (Physics Di- 
vision, Argonne National Laboratory, Argonne, Illinois 60439 
(USA)); Mansour, N.B.; Azuma, Y.; Berry, H.G.; Church, D.A.; 
Dunford, R.W. Physical Review Letters (USA), 64(12): 1354-1357 
(19 Mar 1990). DOE Contract W-31109-ENG-38. 

Electron-polarized N** ions were produced via electron capture 
by a beam of N** ions in an optically pumped polarized sodium 
target. The polarization of the ions was detected by measuring the 
circular polarization of the N V 1s *2s 2S-1s #2p *P (124 nm) tran- 
sition taking place after the electron capture. These studies point to 
the feasibility of a general method for the production of polarized 
multicharged heavy-ion beams. 


36267 Observation of population fluctuations in two-level 
atoms driven by a phase diffusing field. Anderson, M.H. (Joint 
Institut for Laboratory Astrophysics, University of Colorado National 
Institute of Standards and Technology, Boulder, Colorado 80309- 
0440 (USA)); Jones, R.D.; Cooper, J.; Smith, S.J.; Elliott, D.S.; 
Ritsch, H.; Zoller, P. Physical Review Letters (USA), 64(12): 
1346-1349 (19 Mar 1990). 

We have measured the variance in fluorescence intensity as a 
phase diffusing laser is scanned through resonance with a beam of 
two-level atoms. For laser intensities below saturation, our results 
are in quantitative agreement with recent theoretical predictions 
provided Doppler effects are treated. Above saturation, the agree- 
ment is somewhat less quantitative primarily due to the sensitivity 
of the predictions to the laser intensity profile and the experimental 
uncertainty in measuring it. 


36268 Theoretical studies of the photophysics of 
He-(1s2s2p)* PO. Saha, H.P. (Department of Physics, University of 
Central Florida, Orlando, Florida 32816-0993 (USA)); Compton, 
R.N. Physical Review Letters (USA), 64(13): 1510-1513 (26 Mar 
1990). DOE Contract AC05-840R21400. 

Cross sections and asymmetry (6,,) parameters for the photode- 
tachment of 2s and 2p electrons from He-(1s2s2p)*PO are 
calculated using the multiconfiguration Hartree-Fock method which 
includes the effects of dynamical core polarization and electron 
correlation. The excellent agreement with limited experimenta! data 
suggests its accuracy over the energy range from 0 to 4 eV. The 
photodetachment cross sections are used to calculate the inverse 
radiative attachment cross sections. 


36269 High-brightness pseudospark-produced electron 
beam. Boggasch, E. (Laboratory for Plasma Research, University 
of Maryland, College Park, Maryland 20742 (USA)); Rhee, MJ. 
Applied Physics Letters (USA), 56(18): 1746-1748 (30 Apr 1990). 

The first time-integrated root mean square (rms) emittance mea- 
surement of a pseudospark-produced electron beam is presented. 
From a six-gap pseudospark chamber with argon working gas, 
~10 Hz repetitive pulsed electron beams of average energy ~20 
keV, peak current ~50 A, and pulse duration ~10 ns are extracted 
into a drift tube. A typical value of measured rms emittance is 
found to be ex~55 mm mrad, yielding a normalized rms emittance 
of €n~15 mm mrad. The normalized brightness of the beam is then 
estimated to be B,~4x10'° A/(m? radé ). 


36270 Large multiple collective line shifts observed in 
three-photon excitations of Xe. Garrett, W.R. (Chemical Physics 
Section, Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831-6378 (USA)); Hart, R.C.; Wray, J.E.; Datskou, |.; Payne, 





M.G. Physical Review Letters (USA), 64(15): 1717-1720 (9 Apr 
1990). DOE Contract AC05-840R21400. 

Through resonance ionization measurements involving two-color, 
three-photon excitation, and four-photon ionization we observe very 
large, multiple, pressure-dependent line shifts in Xe. Ali features of 
the observed collective line shifts are in very close agreement with 
accompanying theoretical predictions. 


36271 Observation of Landau resonances well above 
threshold in a high-resolution (A&70 MHz) laser photodetach- 
ment study of O-. Krause, H.F. (Oak Ridge National Laboratory, 
Post Office Box 2008, Oak Ridge, Tennessee 37831-6377 (USA)). 
Physical Review Letters (USA), 64(15): 1725-1728 (9 Apr 1990). 
DOE Contract AC05-840R21400. 

Magnetic-field effects accompanying O- photodetachment have 
been investigated using a high-resolution crossed-beams appara- 
tus. Periodic structures in the photodetachment cross section, due 
to Landau resonances, have been observed in the previously unin- 
vestigated regime at laser frequencies well above the reaction 
threshold and at very low magnetic-field strengths. The resonances 
have a Landau quantum number of about 3065. 


36272 Ultraviolet photoelectron spectra of mass-selected 
copper clusters: Evolution of the 3d band. Cheshnovsky, O. 
(Department of Chemistry, Department of Physics, Rice University, 
Houston, TX (USA)— Rice Quantum Institute, Rice University, 
Houston, Texas 77251 (USA)); Taylor, K.J.; Conceicao, J.; Smalley, 
R.E. Physical Review Letters (USA), 64(15): 1785-1788 (9 Apr 
1990). 

Ultraviolet photoelectron spectra (UPS) have been measured for 
bare unsupported copper clusters in the 1-410 atom size range as 
mass selected from a supersonic, negatively charged, cluster ion 
beam. Using an F2 excimer laser at 7.9 eV, the UPS patterns dis- 
play the evolution of the 3d band structure as a function of cluster 
size. Clusters larger than a few atoms were found to display an in- 
creasingly sharp feature at the onset of the 3d band similar to that 
seen for bulk copper UPS at low photon energies, suggesting that 
these larger clusters may already be crystalline. 


36273. Measurement of the self-energy contribution to the 
2s-3p resonance transition in neonlike ytterbium. Beiersdorfer, 
P. (University of California, Lawrence Livermore National Labora- 
tory, Livermore, California 94550 (USA)); Chen, M.H.; Marrs, R.E.; 
Levine, M.A. Physical Review, A (General Physics) (USA), 41(7): 
3453-3457 (1 Apr 1990). DOE Contract W-7405-ENG-48. 

The self-energy contribution to the transition 
(25; ,22p°3p3 2) Ju1 +25°2p* in neonlike Yb®* has been measured 
in an electron-beam ion trap to be 18.4+0.8 eV. This value is 10% 
larger than the value obtained from multiconfiguration Dirac-Fock 
calculations in the commonly used effective-charge approach. The 
measurement supports earlier suggestions that the effective-charge 
approach may overcorrect the screening effect on the self-energy 
corrections for transitions in neonlike ions. 


36274 Density-driven self-consistent-field method: Density 
functionals for electron correlation energy. Cioslowski, J. (De- 
partment of Chemistry, Florida State University, Tallahassee, FL 
(USA)— Supercomputer Computations Research Institute, Florida 
State University, Tallahassee, Florida 32306-3006 (USA)). Physical 
Review, A (General Physics) (USA), 41(7): 3458-3459 (1 Apr 
1990). DOE Contract FCO05-85ER25000. 

Functional relations between the Hartree-Fock density and en- 
ergy, and the densities and energies obtained within the 
approximate electron correlation methods, such as many-body per- 
turbation theory and coupled clusters, are examined. 


36275 _Initiel distributions, cascade, and annihilation of pp 
atoms formed in 6+H and 6+H~ collisions in near vacuum. Co- 
hen, J.S. (Theoretical Division, Los Alamos National Laboratory, 
Los Alamos, New Mexico 87545 (USA)); Padial, N.T. Physical Re- 
view, A (General Physics) (USA), 41(7): 3460-3468 (1 Apr 1990). 

The initial-capture conditions and subsequent near-vacuum cas- 
cade are described for protonium (pp) formation in collisions of 
antiprotons (6) with the neutral H atom or with the negative ion 
H-. The pp cascade is simulated by Monte Carlo with the initial 
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states determined by previous classical-trajectory Monte Carlo cal- 
culations of the cross sections for 6 capture. The cascades of pp 
formed in corotating beams of 6 and H- or in extremely low- 
density hydrogen gas are very similar, both yielding ~97% pp 
annihilation in the 2p state of pp and ~1% each in the 1s, 3d, and 
higher-p states; the sensitivity to the strong-interaction parameters 
is examined. The time for the purely radiative cascade is quite long 
(>1 ys) for pp atoms formed at the upper end of the 
0.45 Ea <1.4 a.u. reaction window for 6+H- collisions. Possible 
experimental ramifications are discussed. 


36276 = Variational predictions of transition energies and 
electron affinities: He and Li ground states and Li, Be, and Mg 
core-excited states. Fischer, C.F. (Vanderbilt University, Box 
6035B, Nashville, Tennessee 37235 (USA)). Physical Review, A 
(General Physics) (USA), 41(7): 3481-3488 (1 Apr 1990). 

Variational procedures for predicting energy differences of many- 
electron systems are investigated. Several different calculations for 
few-electron systems are considered that illustrate the problems 
encountered when a many-electron system is modeled as a core 
plus outer electrons. It is shown that sequences of increasingly 
more accurate calculations for outer correlation may converge 
yielding wrong transition energies. At the same time, accurate 
core-polarization calculations overestimate the binding energy, re- 
quiring a core-valence correction. For the high-spin, core-excited 
states of Li, it was found that outer correlation only predicted elec- 
tron affinities as accurately as full-correlation studies. This 
observation suggested a prediction of the core-excited *P—*S tran- 
sition in Be~, based on observed °P°-5P transition energies of the 
neutral species, predicted electron affinities including only outer 
correlation, and a core-valence correction, that is shown to be in 
good agreement with experiment. A similar calculation for Mg— 
predicts a wavelength of 2895.1 A for this transition. 


36277 Quadratic Zeeman effect in positronium. Feinberg, G. 

Department of Physics, Columbia University, New York, New York 
10027 (USA)); Rich, A.; Sucher, J. Physical Review, A (General 
Physics) (USA), 41(7): 3478-3480 (1 Apr 1990). 

The orbital 4,-B and diamagnetic A? interactions of electrons 
and positrons with an external magnetic field lead to a small 
quadratic Zeeman shift in the L=0, mg=+1 states of positronium, 
which, unlike the msg=0 states, are not affected by the usual, spin- 
induced Zeeman shifts. For the n=1 states, this shift would be 
about 2 kHz in a field of 1000 G. These additional shifts are the 
same in all spin states for L=0 but do depend on n. 


36278 Auger emission following resonant transfer excita- 
tion in collisions of F* with H2. Badnell, N.R. (Department of 
Physics, Auburn University, Auburn, Alabama 36849-5311 (USA)). 
Physical Review, A (General Physics) (USA), 41(7): 3555-3558 (1 
Apr 1990). DOE Contract FG05-86ER53217. 

We have calculated differential cross sections for the process of 
resonant transfer excitation followed by Auger emission (RTEA) in 
collisions of H-like fluorine with Hz. At energies below the KLoo 
limit, our results for the emission of KLL, KLM, and KLN Auger 
electrons agree qualitatively with the experimental results of Schulz 
et al. [Phys. Rev. Lett. 62, 1738 (1989)] for transfer excitation (TE) 
that have been normalized to our KLL RTEA cross section at 48 
Ry. Together with our RTEA results for KLO emission, this implies 
that RTE is the dominant TE mechanism at these energies for all n 
values measured so far although uncorrelated transfer excitation 
may be important at high energies. The absolute cross sections of 
Schulz et al. are about a factor of 12 smaller than theory. 


36279 Coincidence studies of capture and ionization in 
highly charged I7*-He and U%*-He collisions at medium veloci- 
ties. Datz, S.; Hippler, R.; Andersen, L.H.; Dittner, P.F.; Knudsen, 
H.; Krause, H.F.; Miller, P.D.; Pepmiller, P.L.; Rosseel, T.; Schuch, 
R. Physical Review, A (General Physics) (USA), 41(7): 3559-3571 
(1 Apr 1990). DOE Contract AC05-840R21400. 

Electron capture and ionization processes were investigated for 
19+-He and U9%*-He collisions at incident energies 0.1-1.0 MeV/ 
nucleon and for incident charge states q=5-44. Cross sections for 
single-electron capture, transfer ionization, single ionization, and 
double ionization were obtained using a projectile-ion recoil-ion co- 
incidence technique. A pronounced interplay among the different 
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electronic processes was observed. Cross sections for single 
ionization show a rather weak charge-state dependence, in dis- 
agreement with recent calculations of McKenzie and Olson [Phys. 
Rev. A 35, 2863 (1987)]. In a second experiment, photon recoil-ion 
coincidences were measured to obtain partial cross sections for 
capture into certain projectile n states. These measurements pro- 
vide strong evidence that transfer ionization populates lower 
projectile n states than does single-electron capture. Zero-degree 
electron spectroscopy, coincident with charge capture for 0.5 MeV/ 
nucleon U%°* projectiles revealed that the free electron in transfer 
ionization is released from the projectile to its continuum and from 
high-lying Rydberg states of the projectile. 


36280 Measurement of the density shift of the H. Q(0-5) 
transitions from 295 to 1000 K. Rahn, L.A. (Combustion Re- 
search Facility, Sandia National Laboratories, Livermore, California 
94551-0969 (USA)); Rosasco, G.J. Physical Review, A (General 
Physics) (USA), 41(7): 3698-3706 (1 Apr 1990). 

We report results of a high-resolution inverse Raman spec- 
troscopy study of the dependence on temperature and rotational 
quantum number J of the Raman Q-branch self-density-shift coeffi- 
cients of pure (natural) hydrogen. The population-correlated J 
dependence of these coefficients, previously established at lower 
temperatures as a “coupling shift,” is observed to persist, almost 
independent of temperature, up to 1000 K. The temperature de- 
pendence of the overall shift is found to disagree above 500 K with 
extrapolations of recent theoretical calculations. 


36281  Electron-impact ionization of highly charged hydro- 
genic atomic ions. Moores, D.L. (Department of Physics, Auburn 
University, Auburn, Alabama 36849 (USA)); Pindzola, M.S. Physi- 
cal Review, A (General Physics) (USA), 41(7): 3603-3606 (1 Apr 
1990). DOE Contract FG0O5-86ER53217. 

Electron-impact-ionization cross sections are calculated for hy- 
drogenic ions with nuclear charge between 26 and 92, for incident 
electron energies up to 8 times the ionization energy, by a relativis- 
tic distorted-wave method. The results demonstrate the increasing 
importance of relativistic effects with Z and with incident electron 
energy, particularly for 1s ionization. The effects of including mag- 
netic and retardation interactions as Z increases are also studied. 
Results are compared with scaled K-shell ionization measurements 
for 47Ag and 7®Au. 


36282 Comment on “Multiphoton-ionization transition am- 
plitudes and the Keldysh approximation”. Neto, H.S.A. 
(Departamento de Fisica, Universidade Federal do Para, Belem, 
Para, Brazil (BR)); Davidovich, L.; Milonni, P.W. Physical Review, 
A (General Physics) (USA), 41(7): 4095 (1 Apr 1990). 

We show that the approach of Trombetta, Basile, and Ferrante 
[Phys. Rev. A 40, 2774 (1989)] does not establish the Keldysh 
ansatz as a well-defined approximation. In particular, it in effect 
replaces a vanishing contribution to the ionization rate by a nonva- 
nishing one. 


36283 Effects of relativity on resonant transfer and excite- 
tion in collisions of U®* with light targets. Chen, M.H. (High 
Temperature Physics Division, Lawrence Livermore National Labo- 
ratory, University of California, Livermore, California 94550 (USA)). 
Physical Review, A (General Physics) (USA), 41(7): 4102-4105 (1 
Apr 1990). DOE Contract W-7405-ENG-48. 

The resonant transfer and excitation cross sections in collisions 
of U®* ion with light targets have been calculated in impulse ap- 
proximation using the multiconfiguration Dirac-Fock method. Effects 
of relativity not only shift the peak positions significantly but also 
change the number of peaks. Relativistic effects have been found 
to increase the total dielectronic recombination strength by 50%. 
Including Breit interaction in calculations of Auger matrix elements 
can enhance the resonant transfer and excitation cross sections by 
as much as a factor of 2. 


36284 Lifetime of the 2°S, state of heliumlike 7°Br*+. 
Dunford, R.W. (Physics Division, Argonne National Laboratory, Ar- 
gonne, Illinois 60439 (USA)); Church, D.A.; Liu, C.J.; Berry, H.G.; 
Raphaelian, M.L.A.; Hass, M.; Curtis, L.J. Physical Review, A 
(General Physics) (USA), 41(7): 4109-4111 (1 Apr 1990). DOE 
Contract W-31109-ENG-38. 
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We report a measurement of the lifetime of the 2°S; level in he- 
liumlike 7°Br%+. Our result is 7°P(2 3S,)=224.1(7.1) ps. This 
agrees with the theoretical calculation of 230(2) ps and provides a 
test of O(Z*a*) corrections to the lifetime. The experimental error 
is dominated by uncertainties in the correction required to account 
for long-lived cascades from highly excited states. 


36285 Alignment of the E,F 'I*,, vc=1 state of H2 by 
two-photon excitation. McCormack, E.F. (Argonne National Labo- 
ratory, Argonne, Illinois 60439 (USA)); Pratt, S.T.; Dehmer, J.L.; 
Dehmer, P.M. Journal of Chemical Physics (USA), 92(8): 4734- 
4739 (15 Apr 1990). DOE Contract W-31109-ENG-38. 

The alignment of the E,F 'E*,, v ¢=1 state of H2 produced by 
two-photon excitation from the X 'I*,, v’=0 ground state was in- 
vestigated using two different techniques. First, in a single-color 
experiment, photoelectron angular distributions were measured for 
the two-photon resonant, three-photon ionization of Hz via the Q(0) 
and Q(1) transitions to the E,F 'Z*g, V ¢=1 state. The photoelec- 
tron angular distributions are consistent with an unaligned E,F 
1S*5, Ve=1, J'=1 state. Second, in a two-color experiment, the 
photoionization spectra of several vibrationally autoionizing (X 
25*9)np, v=1 Rydberg states excited from the V e=1, J=1 level of 
the E,F 'X*g state were measured as a function of the relative 
polarizations of the pump and probe beams. The polarization de- 
pendence of the relative intensities of the P(1) and Q(1) transitions 
was used to determine the alignment of the E,F '*g, v e=1, J’=1 
state produced by the pump laser. Consistent with the angular dis- 
tribution measurements, the polarization results indicate that the 
populations in the M’=0 and M’=+1 levels of the EF '5*g, v e=1, 
J'=1 state are equal, within the experimental uncertainty of 15%. 


36286 _— Triplet electron paramagnetic resonance detection of 
porphyrinoids in fluid liquid crystals at elevated temperatures. 
Regev, A. (Department of Physical Chemistry, The Hebrew Univer- 
sity of Jerusalem, Jerusalem (IL)— The Fritz Haber Research 
Center for Molecular Dynamics, The Hebrew University of 
Jerusalem, 91904 (IL}— Chemistry Division, Argonne National Lab- 
oratory, Argonn Journal of Chemical Physics (USA), 92(8): 
4718-4723 (15 Apr 1990). DOE Contract W-31109-ENG-38. 

The photoexcited triplet state of two porphyrinoids, HoTTP and a 
Cd complex of Texaphyrin (Cd-TxP), oriented in liquid crystals were 
examined by time-resolved electron paramagnetic resonance 
(EPR) spectroscopy as a function of temperature. The low proba- 
bility of molecular tumbling in the liquid crystalline phase allows the 
detection of triplets by fast EPR, at temperatures (300 K) which are 
above the hosts’ melting points, and where the fluid properties of 
the matrices are maintained. Line shape and kinetic analyses of 
the triplet spectra provide data on spin relaxation rates, interchro- 
mophore interactions, and on the dynamic behavior of the liquid 
crystalline hosts, driven by the external magnetic field. 


36287 Time dependent thermal lensing measurements of 
V-T energy transfer from highly excited NO». Toselli, B.M. (De- 
partment of Atmospheric, Oceanic, University of Michigan, Ann 
Arbor, Michigan 48109-2143 (USA)); Walunas, T.L.; Barker, J.R. 
Journal of Chemical Physics (USA), 92(8): 4793-4804 (15 Apr 
1990). 

The time dependent thermal lensing technique has been used to 
measure the vibrational relaxation of NOz (initially excited at 21 
631 cm-") by Ar, Kr, and Xe. The energy transfer analysis was 
carried out in terms of ((AE)), the bulk average energy transferred 
per collision. This quantity was found to have a very strong depen- 
dence on vibrational energy, with a marked increase at energies 
greater than about 10 000 cm—', where several electronic excited 
states (7B, 2B,, and 2A.) mix with the ground state (*A,). This ef- 
fect may be due to large amplitude vibrational motions associated 
with the coupled electronic states. Even at low energies, deactiva- 
tion is faster than in other triatomic systems, probably because 
NOz is an open shell molecule and electronic curve crossings pro- 
vide efficient pathways for vibrational deactivation. The V—T rate 
constant for deactivation of NO2(010) by argon is estimated to be 
(5.1+1.0)x10—'4 cm? s—'. Results obtained for NO*2—NO> colli- 
sions gave ({AE)) values in good agreement with literature results 
from fluorescence quenching experiments, indicating that V-T may 





be more important than V—V energy transfer in the quenching pro- 
cess. 


36288  State-resolved vibrational, rotational, and transla- 
tional energy deposition in CO,(00°1) excited by collisions 
with hot hydrogen atoms. Khan, F.A. (Department of Chemistry, 
Columbia University, New York, NY (USA)— Columbia Radiation 
Laboratory, Columbia University, New York, New York 10027 
(USA)); Kreutz, T.G.; Flynn, G.W.; Weston, R.E. Jr. Journal of 
Chemical Physics (USA), 92(8): 4876-4886 (15 Apr 1990). DOE 
Contract FG02-88ER13937. 

Time-domain tunable diode laser absorption spectroscopy has 
been used to measure rotationally resolved transient absorption 
line shapes and nascent rotational populations for CO2 molecules 
excited into the (00°1) vibrational state by collisions with transla- 
tionally hot hydrogen atoms. High-accuracy measurements were 
made at both 292 and 223 K, providing information about the 
initial-state dependence of the collision dynamics and about the 
(temperature-independent) state-to-state scattering cross sections. 
The nascent rotational population distribution is found to be nearly 
independent of temperature, indicating broad rotational inelasticity 
in the 00°0-+00°1 scattering process. The nascent populations 
and transient linewidths are interpreted in terms of two separate 
theoretical models which lend substantial insight into the H-CO2 
collision dynamics. 


36289 Computer simulation study of the 6-point in three di- 
mensions. |. Self-avoiding walks on a simple cubic lattice. 
Meirovitch, H. (Supercomputer Computations Research Institute, 
Florida State University, Tallahassee, Florida 32306-4052 (USA)); 
Lim, H.A. Journal of Chemical Physics (USA), 92(8): 5144-5154 
(15 Apr 1990). DOE Contract FC05-85ER25000. 

Using the scanning simulation method we study the tricritical be- 
havior at the Flory 6-point of seif-avoiding walks (SAWs) with 
nearest neighbors attractions « («<0) on a simple cubic lattice (in 
the following paper we investigate tricritical trails on the same lat- 
tice). The tricritical temperature 7; is —e/kg7;=0.274+0.006 (one 
standard deviation). The results for the radius of gyration G and 
the end-to-end distance FA are consistent with the theoretical pre- 
diction »;=0.5 and with a logarithmic correction to scaling; the ratio 
G?/FP =0.1659+0.0001 (calculated without taking into account 
correction to scaling) is only slightly smaller than the theoretical as- 
ymptotic value 1/6=0.1666.... The results for the partition function Z 
at 7; lead to +;=1.005+0.017 in accord with theory and to 
ur=5.058+0.014, where y+ is the growth parameter; the correction 
to scaling in Z is found to be relatively small. For the chain length 
studied the divergence of the specific heat at T; (a+~0.3) is signifi- 
cantly larger than that predicted by theory, (in N)°/"" (i.e., a,=0). 
Also, at 7; our data are affected by strong correction to scaling and 
are thus not consistent with the theoretical value of the crossover 
exponent ¢;=0.5. 


36290 Computer simulation study of the 6-point in three di- 
mensions. Il. Tralls on a simple cubic lattice. Meirovitch, H. 
(Supercomputer Computations Research Institute, Florida State 
University, Tallahassee, Florida 32306-4052 (USA)); Lim, H.A. 
Journal of Chemical Physics (USA), 92(8): 5155-5161 (15 Apr 
1990). DOE Contract FC05-85ER25000. 

A self-attracting trail is a walk on a lattice which may intersect 
itself but two bonds are not allowed to overlap; an interaction en- 
ergy « (e<0) is associated with each self-intersection. Using the 
scanning simulation method, we study the tricritical behavior at the 
collapse transition of self-attracting trails of N<250 steps on a 
simple cubic lattice. In the preceding paper (paper |) tricritical self- 
avoiding walks (SAWs) on the same lattice have been investigated. 
The tricritical temperature of trails is —é/kg 7;=0.550+0.004 (one 
standard deviation). The results for the radius of gyration, G, and 
the end-to-end distance, FR, lead to »v;=0.515+0.003, which is 
larger than 1;=1/2, the theoretical prediction for SAWs. The ratio 
G*/FP =0.1676+0.0001 is slightly larger than 1/6=0.1666 ... pre- 
dicted by theory for SAWs; The results for the partition function at 
K; lead to +;=1.040+0.005 (as compared to the theoretical predic- 
tion for SAWs -+:=1) and to the growth parameter value 
u1=5.0023+0.0020. The crossover exponent, ¢:, is approximately 
0.5 as expected for SAWs at tricriticality; this value is significantly 
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smaller than that found for SAWs in paper |. The results of G, R, 
and Z at K; are found to be inconsistent with logarithmic corrections 
to scaling. However, we do not think that the above differences be- 
tween trails and SAWs are sufficient to suggest unequivocally that 
the two models belong to different universality classes. 


36291 Multiplet-specific shape resonance and autoionize- 
tion effects in (2+1) resonance enhanced multiphoton 
ionization of O2 via the d ‘II, state. Stephens, J.A. (Arthur Amos 
Noyes Laboratory of Chemical Physics, California institute of Tech- 
nology, Pasadena, California 91125 (USA)); Braunstein, M.; 
McKoy, V. Journal of Chemical Physics (USA), 92(9): 5319-5327 
(1 May 1990). DOE Contract FG03-87ER60513. 

In this paper we discuss the single-photon ionization dynamics of 
the d 'Tl, Rydberg state of O2. Comparision is made with vibra- 
tionally resolved measurements of photoelectron spectra which 
employ (2+1) resonance enhanced multiphoton ionization (REMP!) 
through the d ‘Il, state. A cy shape resonance near the ionization 


- threshold leads to non-Franck—Condon vibrational branching ratios 


and a substantial dependence of photoelectron angular distributions 
on the vibrational state of the X II, ion. Significant differences ex- 
ist between our one-electron predictions and experiment. These 
are mainly attributed to electronic autoionization of repulsive ‘I~, 
'E+,, and ‘Ay states associated with the 12°,,17°, configuration. 
A proposed singlet “K” 'IIl, Rydberg state converging to the A I, 
ion probably also contributes to autoionization in the d ‘Ilg state 
spectrum. We also show that autoionizing H and J °Il, Rydberg 
states of O2 converging to the a “TI, and A II, ionic thresholds, 
respectively, may play a previously unsuspected role in the C °TIg 
state one-color REMPI spectra. We discuss multiplet-specific (spin- 
dependent) effects via comparision of these results with recent 
experimental and theoretical studies of O2C °IIg photoionization. 


36292 Isotope-dependent rate constants for CS~ » formation 
in Cs (ns,nd)}+CS, collisions. Carman, H.S. Jr. (Chemical Physics 
Section— Health and Safety Research Division, Oak Ridge Na- 
tional Laboratory, P.O. Box 2008, Oak Ridge, Tennessee 
37831-6125 (USA)); Klots, C.E.; Compton, R.N. Journal of Chemi- 
cal Physics (USA), 92(9): 5751-5752 (1 May 1990). DOE Contract 
AC05-840R21400. 

Negative ion formation during collisions between Cs (ns,nd) Ryd- 
berg atoms and CS2 molecules has been studied for intermediate 
values of the effective principal quantum number (n*=10—26). Rate 
constants for CS~» formation are found to be different for the two 
isotopes C°*S**S and C%*S°%S for a narrow range of n° near 
n*=17, with the rate constant for 1*C52S°4S- production being up 
to 4.5 times larger than that for '*C92S92S-. 


36293 Positronium hydride in hydrogen-laden thermochemi- 
cally reduced MgO single crystals. Pareja, R. (Departamento de 
Fisica de Materiales, Facultad de Ciencias Fisicas, Universidad 
Complutense, 28040 Madrid, Spain (ES)); la Cruz, R.M. de; 
Pedrosa, M.A.; Gonzalez, R.; Chen, Y. Physical Review, B: Con- 
densed Matter (USA), 41(10): 6220-6226 (1 Apr 1990). DOE 
Contract ACO05-840R21400. 

Thermochemical reduction of hydrogen-laden MgO single crys- 
tals at 7~2400 K results in a large concentration of both hydride 
(H-) ions and anion vacancies (>10%4 m-—%). Positron-lifetime ex- 
periments of these crystals provide evidence for bound positronium 
hydride states also referred to as [e*-H—] or PsH states. The pres- 
ence of the anion vacancies was found to inhibit the formation of 
these states. After thermally annealing out these vacancies, such 
that H~ concentration remains intact, two long-lived components 
appear in the lifetime spectrum. Furthermore, these two compo- 
nents correlate with the presence of the H~ions. These results 
suggest the existence of bound [e*-H—] states when positrons are 
trapped by the H~ ions, and the subsequent formation of positron- 
ium (Ps) states by the dissociation of the [e*-H—] states. From the 
values of the intermediate lifetime component, a value of (570+50) 
ps is obtained for the lifetime of the PsH state located in an anion 
vacancy in MgO. The longest lifetime component ~(1—3) ns is at- 
tributed to pick-off annihilation of ortho-Ps states. 
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36294 (AD-A-217732/7/XAB) Massively-parallel computa- 
tional fluid dynamics. Final report, 1 May 1988-30 September 
1989. Calahan, D.A. Michigan Univ., Ann Arbor, MI (USA). Dept. of 
Electrical Engineering and Computer Science. 30 Oct 1989. 5p. 
Available from NTIS, PC A01/MF A01. 

Algorithm development. Implementation of a 3-D Navier Stokes 
implicit research code for AFFDL was initiated. This required the 
parallel solution of block-tridiagonal system and so was more chal- 
lenging than the above explicit code. This is being continued in a 
new AFOSR grant. Connection Machine experiments. To keep 
abreast of SIMD architecture performance, a series of Fortran and 
C kerrels were studies on the Argonne Laboratory CM-2 during the 
summer of 1989. It was concluded that the available Fortran 8X 
implementation of the CM-2 was too inefficient to warrant contin- 
ued at that time. 


36295 (LA-UR-90-1775) A study of non-uniqueness and in- 
stability for convex materials. Wendroff, B. Los Alamos National 
Lab., NM (USA). [1990]. 13p. Sponsored by U.S. DOE Man- 
agement & Administration. DOE Contract W-7405-ENG-36. 
(CONF-90061 86-1: 3. international conference on hyperbolic prob- 
lems, Uppsala (Sweden), 11-15 Jun 1990). Order Number 
DE90012060. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

There are stability analyses of two-dimensional plane shock 
waves which show the existence of unstable shock fronts for some 
equations of state. We present numerical evidence that these un- 
stable two-dimensional shocks are also unstable in one dimension, 
at least in the sense that the Lax-Friedrichs difference scheme 
does not have a steady asymptotic traveling wave connecting the 
shocked and unshocked states. When there is instability there are 
also multiple solutions of the Riemann problem. In the typical case 
of two stable solutions and one unstable one, which of the stable 
ones is selected seems to depend on mesh size or the initial pro- 
file. If there is a physical selection principle, Lax-Friedrichs does 
not obey it. 11 refs., 13 figs. 


36296 (UCRL-ID-103698) Basics of smoothed particle hy- 
drodynamics. Cloutman, L.D. Lawrence Livermore National Lab., 
CA (USA). May 1990. 47p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-9006195—1: Free 
Lagrange conference, Jackson Lake, WY (USA), 3-7 Jun 1990). 
Order Number DE90010375. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

We present a review of the smoothed particle hydrodynamics 
(SPH) method and present several sample problems to illustrate its 
properties as a general purpose computational fiuid dynamics tech- 
nique. Accuracy and efficiency are also assessed. Our findings 
suggest that he SPH methods has great potential for development 
into an alternative to finite difference and finite element methods. 
The SPH method has received much less development effort than 
the others, but even in its present form it is a useful tool for getting 
approximate solutions to a wide variety of three-dimensional fluid 
dynamics problems at moderate computational cost. For some 
problems, it may prove to be the method of choice. However, for 
many problems, such as shock waves, better results may be ob- 
tained with more traditional finite difference methods. We also find 
that the method can generate unphysical solutions if not used with 
care, so careful comparison of solutions to experimental or analyti- 
cal results for each class of problems is necessary. 26 refs., 21 
figs. 


36297 The role of magnetohydrodynamics in heliospheric 
space plasma physics research. Dryer, M. (National Oceanic and 
Atmospheric Administration, Boulder, CO (USA). Space Environ- 
ment Lab.); Smith, Z.K.; Wu, S. pp. 407-425 of Plasma and the 
universe. Kluwer Academic Publishers, Norwell, MA (USA) (1988). 

Magnetohydrodynamics (MHD) is a fairly recent extension of the 
field of fluid mechanics. While much remains to be done, it has 
successfully been applied to the contemporary field of heliospheric 
space plasma research to evaluate the macroscopic picture of 
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some vital topics via the use of conducting fluid equations and nu- 
merical modeling and simulations. Some representative examples 
from solar and interplanetary physics are described to demonstrate 
that the continuum approach to global problems (while keeping in 
mind the assumptions and limitations therein) can be very success- 
ful in providing insight and large scale interpretations of otherwise 
intractable problems in space physics. 


36298 The effects of intermittency on statistical characteris- 
tics of turbulence and scale similarity of breakdown 
coefficients. Novikov, E.A. (institute for Nonlinear Science, R-002, 
University of California, San Diego, La Jolla, California 92093 
(USA)). Physics of Fluids A (USA), 2(5): 814-820 (May 1990). 
DOE Contract FG03-87ER13801. 

The influence of intermittency on turbulent diffusion is expressed 
in terms of the statistics of the dissipation field. The high-order mo- 
ments of relative diffusion are obtained by using the concept of 
scale similarity of the breakdown coefficients (bdc). The method of 
bdc is useful for obtaining new models and general results, which 
then can be expressed in terms of multifractals. In particular, the 
concavity and other properties of spectral codimension are proved. 
Special attention is paid to the logarithmically periodic modulations. 
The parametrization of small-scale intermittent turbulence, which 
can be used for large-eddy simulation, is presented. The effect of 
molecular viscosity is taken into account in the spirit of the renorm 
group, but without spectral series, « expansion, and fictitious ran- 
dom forces. 


36299 The fast kinematic magnetic dynamo and the dissipa- 
tionless limit. Finn, J.M. (Laboratory for Plasma Research, 
University of Maryland, College Park, Maryland 20742 (USA)); Ott, 
E. Physics of Fluids B (USA), 2(5): 916-926 (May 1990). 

This paper investigates the possibility of utilizing the equation for 
the magnetic field in a perfectly conducting fluid to obtain informa- 
tion on the kinematic magnetic dynamo in the limit where the 
magnetic Reynolds number Am (equivalently, the conductivity) ap- 
proaches infinity. Since the limit Rm—oo is highly singular, it is not 
immediately clear that such an approach is possible. Recently, 
however, it has been proposed that the growth rate for the fastest 
growing mode at finite Rm, -ymax(Rm), has a_ limit, 
Yoo=limg,,_... ymax (Am), which can be obtained directly from the 
flux through a macroscopic area, using the equation for the mag- 
netic field in a perfectly conducting fluid. The utility of this is that it 
reduces the problem to one of investigating the chaotic dynamics 
of the trajectories of fluid elements convected by the flow. Numeri- 
cal experiments with finite A, on a simple class of models will be 
presented. These numerical experiments support the idea that 7. 
can be obtained from the perfect conductivity equation and eluci- 
date the nature of the singular limiting process yielding this result. 


36300 Observation of a kink soliton on the surface of a liq- 
uld. Denardo, B. (Department of Physics, University of California, 
Los Angeles, California 90024-1547 (USA)); Wright, W.; Putterman, 
S.; Larraza, A. Physical Review Letters (USA), 64(13): 1518-1521 
(26 Mar 1990). DOE Contract FG03-87ER13686 ;FG03- 
86ER45232. 

When a long channel of shallow liquid is driven parametrically, 
there can occur a 180° kink in the phase of the fundamental cross 
mode of the surface. The kink is stable and localized, and is non- 
propagating in the limit where the system is uniform. The weakly 
nonlinear theoretical description is a damped driven nonlinear 
Schroedinger equation supplemented with second harmonics. The 
kink is a robust state even at amplitudes where the perturbation 
expansion leading to this equation is unjustified. 
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36301 (DOE/ER-0453P) HEPAP Subpanel on the US High 
Energy Physics Research Program for the 1990’s. USDOE Of- 
fice of Energy Research, Washington, DC (USA). High Energy 
Physics Div. Apr 1990. 124p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract NONE. Order Number DE90010388. 
Available from NTIS, PC A07/MF A01; OSTI; INIS; GPO Dep. 





The entire community of high energy physicists looks expectantly 
to the Superconducting Super Collider (SSC) era. The SSC is the 
highest priority in the US high energy physics (HEP) program, and 
physics at the SSC will increasingly become its focus. In this re- 
port, the High Energy Physics Advisory Panel (HEPAP) Subpanel 
on the US High Energy Physics Research Program for the 1990's 
examines how the National HEP program can go forward vigor- 
ously in the period of preparation for the SSC. The Subpanel 
concluded early that a viable and productive physics research pro- 
gram in the next decade on a range of promising fronts is essential 
for this field to continue to attract and educate scientists of great 
creativity. The Subpanel found that such a program requires both 
exploiting existing opportunities and undertaking some new initia- 
tives. The recommendations are based on the “constant budget 
scenario,” which the Subpanel interprets as averaging the FY 1991 
budget level over the next decade. 
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36302 (ANL-HEP-CP-—90-37) Intermittency study in ete 
annihilations at 29 GeV. Sugano, K. Argonne National Lab., IL 
(USA). 1990. 37p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-31109-ENG-38. (CONF-9003162-1: Santa Fe 
workshop on intermittency in high energy collisions, Santa Fe, NM 
(USA), 18-21 Mar 1990). Order Number DE90011183. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

The intermittency and fractal behavior in e*e~ annihilations has 
been studied using the HRS detector at PEP (,/s = 29 GeV). The 
factorial moments F;(i = 2 ~ 5) in small rapidity intervals show 
stronger intermittency slopes than those for the zp, pp, and AA re- 
actions. This direct measurement confirms our previous data 
derived from the k-values in the negative binomial fits to the multi- 
plicity distributions in various central rapidity windows. The fractal 
moments Gg have been measured for the first time in e*e- annihi- 
lations. The Legendre transform f(a) derived from the fractal 
moments show a self-similar behavior which is consistent with the 
jet cascading mechanism. 95 refs., 46 figs., 2 tabs. 


36303 (BNL-44521) Aspects of meson spectroscopy with 
NN annihilation. Dover, C.B. Brookhaven National Lab., Upton, 
NY (USA). Apr 1990. 23p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH00016. (CONF-900192-1: In- 
ternational school on physics with low energy antiprotons, Erice 
(Italy), 25-31 Jan 1990). Order Number DE90011516. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. a 

We focus on the potentialities of nucleon-antinucleon (NN) anni- 
hilation as a means of producing new mesonic states. The case for 
the existence of quasinuclear NN bound states is discussed in de- 
tail. Strong evidence for a 2**(0*) state of this type has been 
obtained at LEAR in annihilation from the p-wave (L = 1) NN 
system, in support of earlier sightings of this object in L = 0 annihi- 
lation at Brookhaven. in the next generation of LEAR experiments, 
the emphasis shifts to the search for mesons containing dynamical 
excitations of the gluonic field, namely glueballs and hybrids 
(QQg). We discuss some features of the masses, decay branching 
ratios and production mechanisms for these states, and suggest 
particular NN annihilation channels which are optimal for their dis- 
covery. 59 refs., 15 figs. 


36304 (BNL-44672) Spectra and strangeness production. 
Miake, Yasuo. E802 Collaboration. Brookhaven National Lab., 
Upion, NY (USA). [1990]. 9p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH00016. (CONF-900331-8: 
Workshop on heavy ion physics at the alternating gradient syn- 
chrotron, Upton, NY (USA), 3-7 Mar 1990). Order Number 
DE90012112. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

Particle production (x+, K+ and p+) has been measured in p + 
A and Si + A reactions using the E802 spectrometer. The compari- 
son of the particle production (rapidity distributions, momentum 
distributions, and the integrated yields ratios) between p + Be, p + 
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Au and central Si + Au collisions and the effects of rescattering is 
discussed. 14 refs., 6 figs. 


36305 Search for GUTs [grand unified theories] m 

with track-etch detectors. Ogura, K. (Nihon Univ., Chiba 
(Japan)); Orito, S.; Nakamura, S.; Doke, T.; Ichinose, H.; Kuwa- 
hara, K. pp. 107-114 of Recent advances in track physics. Benton, 
E.V.; Starace, A.F. (eds.). Pergamon Press, Oxford, England 
(1989). (CONF-8810329-: International conference on recent ad- 
vances in track physics, Lincoln, NE (USA), 18-20 Oct 1988). 

The authors outline a large-scale (4,000 m*) search for super- 
massive magnetic monopoles with improved CR-39 track detector 
array. By applying a heavy etching method, this experiment intends 
to reach a flux limit below the Parker bound and down to ~ 10-6 
cm-? sr-' s~' within a few years. Properties of newly developed 
CR-39 together with the etching and the scanning method are also 
summarized briefly. 39 refs., 6 figs., 1 tab. 


36306 (FNAL/C—90/109-E) Structure function 

of W/Z and lepton pair production at the Tevatron. Hauser, J. 
The CDF Collaborations. Fermi National Accelerator Lab., Batavia, 
IL (USA). May 1990. 10p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03000. (CONF-9004112-1: 
Workshop on hadron structure functions and parton distributions, 
Batavia, IL (USA), 26-28 Apr 1990). Order Number DE90012672. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

We look in the CDF data from our 1988-1989 at ,/s=1.8 TeV for 
those aspects of W/Z and lepton pair (Drell-Yan) production at the 
Tevatron which appear most sensitive to parton distribution func- 
tions, namely, the W* and W7 rapidity distributions and the low 
mass region of Drell-Yan production. The W rapidity distributions 
are sampled through the lepton asymmetries in the ev and yu de- 
cay channels. The analysis on low-mass Drell-Yan production is 
just beginning and future prospects are briefly discussed. 8 refs., 5 
figs., 1 tab. 


36307 (FNAL/C-90/112-E) Properties of inclusive W, Z 
events in pp collisions at 1.8 TeV. Watts, T. (Rutgers—the State 
Univ., Piscataway, NJ (USA)). CDF Collaborations. Fermi National 
Accelerator Lab., Batavia, IL (USA). 24 May 1990. 5p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-76CH03000. 
(CONF-900135—10: 15. general meeting of the Division of Particles 
and Fields of the American Physical Society, Houston, TX (USA), 
3-6 Jan 1990). Order Number DE90012671. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

A preliminary measurement of the properties of W and Z produc- 
tion along with accompanying jets has been made in pp collisions 
at 1.8 TeV using the CDF detector at Fermilab. Distributions of jet 
multiplicity, and boson E+, with and without selection on jet multi- 
plicity, were obtained. Agreement was found with perturbative QCD 
predictions. 


36308 (LA-UR-90-1527) Review of solar neutrinos and the 
MSW effect. Rosen, S.P. Los Alamos National Lab., NM (USA). 
[1990]. 6p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-7405-ENG-36. (CONF-900183-5: Recontres De Moriond 
90: new and exotic phenomena, Les Arcs (France), 20-27 Jan 
1990). Order Number DE90011953. Available from NTIS, PC 
AO2/MF A01; OSTI; INIS; GPO Dep. 

| review the MSW solution to the solar neutrino problem in light 
of the existing data from the °7Cl and Kamiokande II experiments. 
Taken together, they disfavor the adiabatic solution and tend to 
support either the large angle solution or the nonadiabatic one. In 
both cases the 7'Ga experiment will yield a much smaller signal 
than that predicted by the standard solar model; the suppression 
factor in the former case will be about the same as for °7Ci, and in 
the latter it could be as large as 10 or more. | await the outcome of 
this experiment with great anticipation. 10 refs. 


36309 (LA-UR-90-1763) Neutrino oscillations. White, D.H. 
Los Alamos National Lab., NM (USA). [1990]. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract W-7405-ENG-36. 
(CONF-900135-7: 15. general meeting of the Division of Particles 
and Fields of the American Physical Society, Houston, TX (USA), 
3-6 Jan 1990). Order Number DE90012062. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 
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The present status of searches for neutrino oscillations is de- 
scribed at accelerators, reactors and in neutrino sources in the 
atmosphere. There have been searches for ve — vy, vu — vr, 
vy, and ve disappearance. There are no compelling signals for 
neutrino oscillation at this time. 16 refs., 4 figs., 3 tabs. 


36310 (LA-UR-90-1764) Neutrino proton scattering and the 
isosinglet term. White, D.H. Los Alamos National Lab., NM 
(USA). [1990]. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-36. (CONF-9002117—2: Workshop on 
parity violation in electron scattering, Pasadena, CA (USA), 22-24 
Feb 1990). Order Number DE90012061. Available from NTIS, PC 
A02/MF A01; OSTI; INIS; GPO Dep. 

Elastic neutrino proton scattering is sensitive to the SU(3) axial 
isosinglet term which is in turn dependent on the strangeness con- 
tent of the proton. The uncertainties in the analysis of a neutrino 
proton elastic scattering experiment are discussed, and an experi- 
ment which is insensitive to many of the difficulties of the previous 
experiment is described. 


36311 (ORNL/FTR-3614) [The WA80 collaboration meeting 
and the International Quark Matter '90 Meeting]: Foreign trip 
report, May 1, 1990—May 15, 1990. Plasil, F. Oak Ridge National 
Lab., TN (USA). 26 May 1990. 5p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract AC05-840R21400. Order Number 
DE90011922. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

The traveler attended a WA80 collaboration meeting at CERN, 
Geneva, Switzerland, May 3-4, 1990. Most of the meeting was de- 
voted to the writing of a proposal for a new experiment, which will 
be the successor of WA80. The traveler attended the International 
Quark Matter "90 Meeting in Menton, France, and chaired the 
closing session. The next meeting in this series will be held in Ten- 
nessee and will be chaired by the traveler. The traveler returned to 
CERN to hold discussions with D. L. Hendrie of DOE and with 
members of his staff. The WA80 experiment was shown to the 
DOE staff members. 


36312 (UIUC-HEPG-90-51) Reconstruction of D’s, F’s, and 
neutrals with the SLD detector. |zen, J.M. Illinois Univ., Urbana, 
IL (USA). [1989]. 11p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76ER01195. (CONF-8907149—1: SLD physics 
studies: SLD physics week, Kirkwood, CA (USA), 31 Jul - 4 aug 
1989). Order Number DE90011551. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

A Monte Carlo study of the reconstruction of D and F mesons in 
B B events is presented. Charmed mesons are reconstructed ex- 
clusively in charged modes and in modes with a singlex®. CRID 
information is used to distinguish F and D* vertices with missing 
neutrals. The decay distance of a charmed meson from its parent 
B can be reconstructed for around 50% of correctly reconstructed 
charm mesons. 12 figs. 


36313 (UIUC-HEPG-90-59) Search for non-charm decays 
of the ‘Y”. Gladding, G. MARK Ill Collaboration. Illinois Univ., 
Urbana, IL (USA). [1990]. 4p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76ER01195. (CONF-9003161-2: 25. 
Rencontres de Moriond on QCD and hadronic interactions confer- 
ence, Les Arcs (France), Mar 1990). Order Number DE90011550. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

We present here the preliminary MARK Ili results on a search for 
non-charm decays of the ‘’”’ resonance. In particular, we search 
for the decay ¥ — ¢ + X, in analogy with the recently reported 
CLEO measurement of Y(4S) — J/¥ + X. We see ¢’s produced at 
a center of mass energy of 3.77 GeV at a rate which exceeds that 
from continuum production. However, any attribution of this inclu- 
sive ¢ production to direct ‘¥’’ decay must await the completion of 
our background calculations of ¢’s which come from the decays of 
radiatively-produced J/ and ‘’ present in the 3.77 GeV data. 4 
refs., 1 fig., 2 tabs. 


36314 Superconducting detectors for laboratory dark matter 
searches. Cabrera, B. (Physics Department, Stanford University, 
Sianford, California 94305 (USA)). AIP Conference Proceedings 
(American Institute of Physics) (USA), 194(1): 342-351 (25 Oct 
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1989). DOE Contract AM03-76SF00326. (CONF-8904257—: Quan- 
tum fluids and solids, Gainesville, FL (USA), 24-28 Apr 1989). 

Convincing data exist showing that galaxies are surrounded by 
non-luminous matter. This “dark matter” shows itself through its 
gravitational interactions with luminous matter, and dominates the 
mass of galaxies by about a factor of ten. Our understanding of 
early universe nucleosynthesis together with the observational data 
on the relative abundance of the light elements set Qparyon<0.2 
(0.2 of the critical density). However, Q=1 is an unstable equilib- 
rium, and inflationary models of the early universe predict that Q=1 
to high precision. Thus, it seems likely that 90% of the matter of 
the universe is non-baryonic and weakly interacting, and that the 
dark matter halos may be largely non-baryonic. These particles 
would than be present in the cosmic rays and be observable with 
sensitive laboratory detectors. 


36315 A cosmic axion detector. Hagmann, C. (University of 
Florida, Gainesville, FL 32611 (USA)); Sikivie, P.; Sillivan, N.S.; 
Tanner, D.B. AIP Conference Proceedings (American Institute of 
Physics) (USA), 194(1): 366-367 (25 Oct 1989). DOE Contract 
FG05-86ER40272. (CONF-8904257—: Quantum fluids and solids, 
Gainesville, FL (USA), 24-28 Apr 1989). 

The detector for cosmic axion events is described.(AIP) 


36316 Mass-identified particle yields in antiproton-proton 
collisions at \/s=1.8 TeV. Alexopoulos, T.; Allen, C.; Anderson, 
E.W.; Areti, H.; Banerjee, S.; Beery, P.D.; Biswas, N.N.; Bujak, A.; 
Carmony, D.D.; Carter, T. Physical Review Letters (USA), 64(9): 
991-994 (26 Feb 1990). 

The yields and the transverse-momentum distributions of pions, 
kaons, and antiprotons produced in the central region of pp colli- 
sions at ,/s =1.8 TeV at the Fermilab Tevatron collider have been 
measured up to a charged-particle pseudorapidity density of ap- 
proximately 20. The average transverse momentum (p;) as a 
function of (dN.-/dn) for all three types of particles is presented. 


36317 Single-spin asymmetry in_ inclusive reactions 
Prep—nt+X, 1 +X, and p+X at 13.3 and 18.5 GeV/c. Saroff, S. 
(University of Minnesota, Minneapolis, Minnesota 55455 (USA)); 
Baller, B.R.; Blazey, G.C.; Courant, H.; Heller, K.J.; Marshak, M.L.; 
Shupe, M.A.; Barton, D.S.; Bunce, G.; Carroll, A.S. Physical Re- 
view Letters (USA), 64(9): 995-998 (26 Feb 1990). 

Data are presented for the left-right asymmetry in inclusive pro- 
duction of x*, «—, and p with proton beams (polarized normal to 
the scattering plane) of 13.3 and 18.5 GeV/c incident on a LHp tar- 
get. At both energies the asymmetry in x* production grows 
steadily to about 25% near the kinematic limit, whereas the 1— 
and p asymmetries are consistent with zero over the measured 
range of p;, 1.1-2.2 GeV/c. 


36318 Determination of a; from a differential-jet-multiplicity 
distribution in ete collisions at ,/s =29 and 91 GeV. Ko- 
mamiya, S.; Le Diberder, F.; Abrams, G.S.; Adolphsen, C.E.; 
Averill, D.; Ballam, J.; Barish, B.C.; Barklow, T.; Barnett, B.A.; 
Bartelt, J. Physical Review Letters (USA), 64(9): 987-990 (26 Feb 
1990). DOE Contract AC03-76SF00098. 

We measured the differential jet-multiplicity distribution in e*e- 
annihilation with the Mark II detector. This distribution is compared 
with the second-order QCD prediction and as is determined to be 
0.123+0.009+0.005 at ,/s~Mz (at the SLAC Linear Collider) and 
0.149+0.002+0.007 at ,/s=29 GeV (at the SLAC storage ring 
PEP). The running of as between these two center-of-mass ener- 
gies is consistent with the QCD prediction. 


36319 Forward-backward charge asymmetry in 
e+e- —hadron jets. Stuart, D.; Breedon, R.E.; Kim, G.N.; Ko, W.; 
Lander, R.L.; Maeshima, K.; Malchow, R.L.; Smith, J.R.; Imlay, R.; 
Kirk, P. AMY Collaboration. Physical Review Letters (USA), 64(9): 
983-986 (26 Feb 1990). 

The forward-backward asymmetry of quarks produced in e*e- 
annihilations, summed over all flavors, is measured at ,/s between 
50 and 60.8 GeV. Methods of determining the charge direction of 
jet pairs are discussed. The asymmetry is found to agree with the 
five-flavor standard model. 


36320 Neutrino production of opposite-sign dimuons at Fer- 
milab Tevatron energies. Foudas, C.; Bachmann, K.T.; Bernstein, 





R.H.; Blair, R.E.; Lefmann, W.C.; Leung, W.C.; Mishra, S.R.; Olt- 
man, E.; Quintas, P.Z.; Sciulli, F.J. Physical Review Letters (USA), 
64(11): 1207-1210 (12 Mar 1990). 

We have measured the strange-quark content of the nucleon, 
ns=*°-°12_o og, and the Kobayashi-Maskawa matrix element 
|Veg|=0.220*°-°15 _4 518 using a sample of 1797 v,- and >,- 
induced »~u* events with P,>9 GeV/c and 30<E,<600 GeV. 
The data are consistent with the slow-rescaling hypothesis of charm 
production in »-N scattering and within this formalism yield a value 
of the charm-quark mass parameter m-=1.31 _o,48*?-* GeV/c. 


36321 Measurement of the bb fraction in hadronic Z decays. 
Kral, J.F.; Abrams, G.S.; Adolphsen, C.E.; Averill, D.; Ballam, J.; 
Barish, B.C.; Barklow, T.; Barnett, B.A.; Bartelt, J.; Bethke, S. 
Physical Review Letters (USA), 64(11): 1211-1214 (12 Mar 1990). 
DOE Contract AC02-84ER40125 ;AC03-76SF00098 ;AC02- 
76ER01112 ;AC 

Using isolated leptons reconstructed in the Mark Il detector to 
tag bb events, we measure the fraction of bb events in hadronic 2 
decays to be 0.23_9.99*°-"', in good agreement with the standard- 
model prediction of 0.22. We find I'(Z—+bb)=0.43*°-2! _» 7 GeV. 


36322 Measurement of interference between W and Z ex- 
change in electron-neutrino electron scattering. Allen, R.C. 
(University of California, Irvine, California 92717 (USA)); Chen, 
H.H.; Doe, P.J.; Hausammann, R.; Lee, W.P.; Mahler, H.J.; Potter, 
M.E.; Lu, X.Q.; Wang, K.C.; Bowles, T.J. Physical Review Letters 
(USA), 64(12): 1330-1333 (19 Mar 1990). 

A measurement of the reaction ve+e- +ve+e” was performed 
using a beam-stop source of ve. Based upon 234+35 events, we 
obtain a cross section of o(vee)=[9.9+1.5(stat)+1.0(syst)] x 10-2 
cm? x[E, (GeV)]. This reaction is mediated by the exchange of W 
and Z bosons and is thus sensitive to the interference 
between them. This interference is measured to be 
—1.07+0.17(stat)+0.11(syst), consistent with the destructive inter- 
ference (—1.08) predicted by the standard model. 


36323 Shadowing and antishadowing of nuclear structure 
functions. Brodsky, S.J. (Stanford Linear Accelerator Center, 
Stanford University, Stanford, California 94309 (USA)); Lu, H.J. 
Physical Review Letters (USA), 64(12): 1342-1345 (19 Mar 1990). 
DOE Contract AC03-76SF00515. 

The observed shadowing and antishadowing phenomena of 
quark structure functions in nuclei at small x are interpreted as a 
consequence of an antiquark-nucleus multiscattering process. 


36324 Measurements of charged-particle inclusive distribu- 
tions in hadronic decays of the Z boson. Abrams, G.S.; 
Adolphsen, C.E.; Averill, D.; Ballam, J.; Barish, B.C.; Barklow, T.; 
Barnett, B.A.; Bartelt, J.; Bethke, S.; Blockus, D. Physical Review 
Letters (USA), 64(12): 1334-1337 (19 Mar 1990). DOE Contract 
AC02-84ER40125 ;AC03-76SF00098 ;AC02-76ER01112 ;AC 

We have measured inclusive distributions for charged particles in 
hadronic decays of the Z boson. The variables chosen for study 
were charged-particle multiplicity, scaled momentum, and momenta 
transverse to the sphericity axes. The distributions have been cor- 
rected for detector effects and are compared with data from e*e— 
annihilation at lower energies and with the predictions of several 
QCD-based models. The data are in reasonable agreement with 
expectations. 


36325 Determination of Re(c'/<) by the simultaneous detec- 
tion of the four K, S--x7 decay modes. Patterson, J.R.; Barker, 
A.; Briere, R.A.; Gibbons, L.K.; Makoff, G.; Papadimitriou, V.; So- 
malwar, S.; Wah, Y.W.; Winstein, B.; Winston, R. Physical Review 
Letters (USA), 64(13): 1491-1494 (26 Mar 1990). 

The E731 experiment at Fermilab has searched for direct CP vi- 
olation in K°—2x, which is parametrized by e'/e. For the first time 
all four of the K,,.S—+2x modes were collected simultaneously, 
which greatly facilitated studies of systematic uncertainty. We find 
Re(e’/e)=—0.0004+0.0014(stat)+0.0006(syst). The result provides 
no evidence for direct CP violation. 


36326 Dimuon production by neutrinos in the Fermilab 15-ft 
bubble chamber at the Tevatron. Jain, V.; Harris, F.A.; Aderholz, 
M.; Aggarwal, M.M.; Akbari, H.; Allport, P.P.; Baba, P.V.K.S.; 
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Badyal, S.K.; Barth, M.; Baton, J.P. Physical Review, D (Particles 
Fields) (USA), 41(7): 2057-2073 (1 Apr 1990). DOE Contract 
AM03-76SF00235. ‘ 

The Fermilab 15-ft bubble chamber has been exposed to a 
quadrupole triplet neutrino beam produced at the Tevatron. The ra- 
tio of » to » in the beam is approximately 2.5. The mean event 
energy for v-induced charged-current events is 150 GeV, and for 
v-induced charged-current events it is 110 GeV. A total of 64 
dimuon candidates (1 u*py*, 52 w-p* and pty, and 11 w-yu-) is 
observed in the data sample of approximately 13 300 charged- 
current events. The number and properties of the u~y- and p*p* 
candidates are consistent with their being produced by background 
processes, the important sources being x and K decay and 
punchthrough. The 90%-C.L. upper limit for u~~/u- for muon 
momenta above 4 GeV/c is 1.2x10-%, and for momenta above 9 
GeV/c this limit is 1.1x10~-%. The opposite-sign-dim i 
muon ratio is (0.62+0.13)% for muon momenta above 4 GeV/c. 
There are eight neutral strange particles in the ite-sign sam- 
ple, leading to a rate per dimuon event of 0.65+0.29. The 
opposite-sign-dimuon sample is consistent with the hypothesis of 
charm production and decay. 


36327 Test of scaling of the massive-dihadron cross sec 
tion. Kaplan, D.M. (Northern Illinois University, DeKalb, Illinois 
60115 (USA)); Guo, R.; Brown, C.N.; Cooper, W.E.; Wang, M.J.; 
Carey, T.A.; Leitch, M.J.; McGaughey, P.L.; Mishra, C.S.; Moss, 
J.M. Physical Review, D (Particles Fields) (USA), 41(7): 2334- 
2338 (1 Apr 1990). 

Measurements of the cross section for production of massive di- 
hadrons by 800-GeV protons incident on a tungsten target are 
presented. These are compared with measurements taken at lower 
and higher ,/s and with perturbative-QCD predictions. Scaling and 
A-dependence behaviors observed at lower energies are 
confirmed, and good agreement with QCD is obtained. Model de- 
pendences of earlier measurements are discussed. 


36328 Pseudorapidity distributions of charged particles 
produced in pp interactions at ,/s =630 and 1800 GeV. Abe, F.; 
Amidei, D.; Apollinari, G.; Ascoli, G.; Atac, M.; Auchincloss, P.; 
Baden, A.R.; Barbaro-Galtieri, A.; Barnes, V.E.; Bedeschi, F. Phys- 
ical Review, D (Particles Fields) (USA), 41(7): 2330-2333 (1 Apr 
1990). 

We present measurements of the pseudorapidity (n) distribution 
of charged particles (dN.»/dn) produced with |7n|<3.5 in proton- 
antiproton collisions at ,/s of 630 and 1800 GeV. We measure 
ON,»/dn at n=0 to be 3.18+0.06(stat)+0.10(syst) at 630 GeV, and 
3.95+0.03(stat)+0.13(syst) at 1800 GeV. Many systematic errors 
in the ratio of dN./dn at the two energies cancel, and we measure 
1.26+0.01+0.04 for the ratio of ON./dn at 1800 GeV to that at 
630 GeV within |n|<3. Comparing to lower-energy data, we ob- 
serve an increase faster than In(s) in dN/dn at n=0. 
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Refer also to citation(s) 36303, 36312, 36361, 36363, 36370, 
36376, 36382, 36389 


36329 (ANL-HEP-PR-90-28) Analytic MulttRegge Theory 
and the Pomeron in QCD: Part 1. White, A.R. Argonne National 
Lab., IL (USA). 10 May 1990. 139p. Sponsored by U.S. DOE En- 
ergy Research. DOE Contract W-31109-ENG-38. Order Number 
DE90012153. Available from NTIS, PC A07/MF A01; OSTI; INIS; 
GPO Dep. 

The formalism of Analytic Multi-Regge Theory is developed as a 
basis for the study of abstract Critical and Super-Critical Pomeron 
high-energy behavior and for related studies of the Regge behavior 
of spontaneously broken gauge theories and the Pomeron in QCD. 
Asymptotic domains of analyticity for multiparticle amplitudes are 
shown to follow from properties of Field Theory and S-Matrix The- 
ory. General asymptotic dispersion relations are then derived for 
such amplitudes in which the spectral components are described 
by the graphical formalism of hexographs. Further consequences 
are distinct Sommerfeld-Watson representations for each hexo- 
graph spectral component, together with a complete set of angular 
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momentum plane unitarity equations which control the form of all 
multi-Regge amplitudes. Because of this constraint of “Reggeon 
Unitarity” the Critical Pomeron solution of the Reggeon Field The- 
ory gives the only known “non-trivial” unitary high-energy S-Matrix. 
By exploiting the full structure of multi-Regge amplitudes as the 
Pomeron becomes Super-Critical, the simultaneous modification of 
hadrons and the Pomeron can be studies. The result is a 
completely consistent description of the Super-Critical Pomeron ap- 
pearing in hadron scattering. Reggeon Unitarity is satisfied in the 
Super-Critical Phase by the appearance of a massive “gluon” 
(Reggeised vector particle) coupling pair-wise to the Pomeron. 


36330 (CEA-CONF-9888) The dynamics of the nucle- 
nuclei interactions at very high energies. Biaizot, J.P. CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Service de Physique Theorique. 1988. 43p. (In French). (CONF- 
8809477-: Summer School on Nuclear Physics and Particle 
Physics, Lyon (France), 12-16 Sep 1988). Order Number 
DE90792951. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

The lectures on the dynamics of nuclei-nuclei interactions at very 
high energies, presented in the Summer School on Nuclear Physics 
and Particle Physics (1988), are shown. The equation of state of 
the hadronic matter is analyzed, by means of simple models, and 
some orders of magnitude can be asserted. The main characteris- 
tics of the high energy hadronic interactions are recalied. The basis 
of the dynamics of the relativistic fluids are given. Applications of 
this dynamics in the description of the space-time evolution of a 
plasma, generated by heavy ions collision, are carried out. 


36331 (FNAL/C—90/76-T) Rare Z decays and new physics. 
Glover, E.W.N. Fermi National Accelerator Lab., Batavia, IL (USA). 

1990. 9p. Sponsored by U.S. DOE Energy Research. DOE 
Contract AC02-76CH03000. (CONF-900135-6: 15. general meet- 
ing of the Division of Particles and Fields of the American Physical 
Society, Houston, TX (USA), 3-6 Jan 1990). Order Number 
DE90011487. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

Although the signatures for rare Z decays are often spectacular, 
the predicted standard model rates are usually extremely small. In 
many cases, however, rare decays are very sensitive to new phe- 
nomena and may lead to an observable rate. In this talk, | select 
some interesting rare decays and discuss how new physics might 
be identified. 25 refs., 4 figs., 2 tabs. 


36332 (IFIN-HE—118-1989) On diquark dibaryons. Besliu, C. 
(Central Inst. of Physics, Bucharest (Romania). Inst. of Physics 
and Nuclear Engineering); Cotorobai, F.; Pantea, D.; Popa, L.; 
Popa, V.; lerusalimov, A.P. Central Inst. of Physics, Bucharest (Ro- 
mania). Inst. of Physics and Nuclear Engineering. Mar 1989. 7p. 
Order Number DE90629147. Available from NTIS (US Sales Only), 
PC A02/MF A01; OSTI; INIS. 

A model derived from the M.I.T. bag including diquark and 
chromomagnetic contribution is applied to the computation of non- 
strange dibaryonic masses and to the evaluation of their stability. A 
fair agreement with data from the Dubna ‘np’ experiment is ob- 
tained, for all the mass range from the ground state to the highly 
excited dibaryonic configurations, decaying in NNII and NNII II 
channels.(authors). 


36333 (ITP—87-80) Impact parameter representation for 
Regge-type models with universal trajectory. Chikovani, Z.E.; 
Jenkovszky, L.L.; Maksimov, M.Z. AN Ukrainskoj SSR, Kiev 
(Ukrainian SSR). Inst. Teoreticheskoj Fiziki. 1987. 7p. Order Num- 
ber DE90629182. Available from NTIS (US Sales Only), PC 
A02/MF A01; OSTI; INIS. 

Regge-type models with trajectory a(t)=ag-yin(1+6,/to-t) are 
Fourier-Bessel analyzed. By matching asymptotic solutions, an in- 
terpolation formula for the scattering amplitude in impact parameter 
representation is obtained. 7 refs. 


36334 (ITP-87-83) New non-perturbative pressure effect in 
lattice QCD thermodynamics?. Gorenshtejn, M.|.; Mogilevskij, 
O.A. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Teoretich- 
eskoj Fiziki. 1987. 9p. Order Number DE90629148. Available from 
NTIS (US Sales Only), PC AO2/MF A01; OSTI; INIS. 
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The Monte-Carlo data for the thermodynamical functions in lat- 
tice QCD are analyzed. The linear in temperature non-perturbative 
contribution into the pressure of quark-gluon plasma is found. 13 


refs.; 2 figs. 


36335 (ITP-87-84) Relativistic shocks in the systems con- 
taining domains with anomalous equation of state and quark 
baryonic matter hadronization. Bugaev, K.A.; Gorenshtejn, M.l.; 
Zhdanov, V.I. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Teo- 
reticheskoj Fiziki. 1987. 15p. Order Number DE90629149. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 
Theoretical basis for general stability criterion of relativistic 
shocks in baryonic matter is proposed. Different formulations of 
shock mechanical stability are considered and applied to the analy- 
sis of rarefaction shock hadronization transition. 13 refs.; 2 figs. 


36336 (IYaF-88-152) Tensor of light-light scattering and 
muon anomalous magnetic moment. Kuraev, Eh.A.; Silagadze, 
Z.K.; Cheshel’, A.; Schiller, A. AN SSSR, Novosibirsk (USSR). Inst. 
Yadernoj Fiziki. 1988. 31p. (in Russian). Order Number 
DE90629129. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

A general expression for a tensor, which describes the transition 
of photon with zero 4 momentum to three virtual photons neces- 
sary to find the contribution to the anomalous magnetic moment of 
an electron and muon from diagrams containing a set for light-light 
scattering, is constructed using gauge invariance and Bose sym- 
metry. Coefficients of tensor structures, expressed by terms of field 
strength are calculated in the lower order of the perturbation the- 
ory. Low-energy limit is considered for control and the coefficient of 
the logarithm of muon and electron mass ratios in the contribution 
of anomalous muon moment from this class of diagrams. 7 refs.; 8 
figs. 


36337 (LAPP-TH-245-89) Evaluation of higher order cor- 
rections to jet production. Chiappetta, P. Grenoble-1 Univ., 74 - 
Annecy (France). Lab. de Physique des Particules Elementaires. 
Apr 1989. 6p. (CONF-8903175-: 24. Moriond Meeting, Les Arcs 
(France), 12-17 Mar 1989). Order Number DE90792997. Available 
from NTIS (US Sales Only), PC A02/MF A01. 

A complete O(a¢°) calculation of all parton parton scattering sub- 
processes contributing to inclusive production of a hadron or a jet 
within a small opening angle 6 at iarge transverse momenta is pre- 
sented. Numerical results for jet production within 6 = .2 at present 
pantip colliders are given. 


36338 (LBL-28468) Applications of QCD to hadron-hadron 
collisions: Theoretical. Hinchliffe, |. Lawrence Berkeley Lab., CA 
(USA). 24 Jan 1990. 43p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract ACO03-76SF00098. (CONF-8907134—10: 17. 
SLAC summer institute on particle physics: physics at the 100 
GeV mass scale, Stanford, CA (USA), 10-21 Jul 1989). Order 
Number DE90011593. Available from NTIS, PC AO3/MF A01 - 
OSTI; GPO Dep. 

| discuss some current problems associated with the applications 
of QCD to event rates in high energy collisions. Emphasis is given 
to the current ambiguities and uncertainties that exist in estimates 
of signals and backgrounds. 55 refs., 19 figs. 


36339 (N-90-17417) A covariant multiple scattering se- 
ries for elastic projectile-target scattering. Gross, F-.; 
Maung-Maung, K. National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Langley Research Center. 
1989. 43p. (NASA-TM—101942;NAS—1.15:101942;CEBAF-PR—89- 
036;WM-89-109). Available from NTIS, PC A03/MF A01. 

A covariant formulation of the multiple scattering series for the 
optical potential is presented. The case of a scalar nucleon inter- 
acting with a spin zero isospin zero A-body target through meson 
exchange, is considered. It is shown that a covariant equation for 
the projectile-target t-matrix can be obtained which sums the ladder 
and crossed ladder diagrams efficiently. From this equation, a mul- 
tiple scattering series for the optical potential is derived, and it is 
shown that in the impulse approximation, the two-body t-matrix as- 
sociated with the first order optical potential is the one in which one 
particle is kept on mass-shell. The meaning of various terms in the 





multiple scattering series is given. The construction of the first-order 
optical potential for elastic scattering calculations is described. 


36340 Lepton production in ultra-relativistic ion-ion colli- 
sions. Bottcher, C. (Oak Ridge National Lab., TN (USA)); Strayer, 
M.R. pp. 471-480 of Proceedings of the 6th Adriatic international 
conference on nuclear physics: Frontiers of heavy-ion physics. 
Cindro, N.; Caplar, R.; Greinder, W. World Scientific Pub. Co., Tea- 
neck, NJ (USA) (1987). DOE Contract AC05-840R21400. 
(CONF-8706113—: 6. Adriatic international conference on nuclear 
physics: frontiers of heavy-ion physics, Dubrovnik (Yugoslavia), 15- 
19 Jun 1987). 

In conclusion, the authors should like to emphasize that other 
particles should readily be produced by this mechanism, including 
the J/¥, W, — W 7 pairs, and possibly even pairs of magnetic 
monopoles. There is some evidence that in central collisions, 
heavy ions in this energy range will undergo tremendous decelera- 
tion forces. If this is the case, then the production of leptons, as 
the authors have discussed, will be substantially enhanced. 


36341 
of Physics, University of Florida, Gainesville, Florida 32611 (USA)). 
AIP Conference Proceedings (American Institute of Physics) 
(USA), 194(1): 352-363 (25 Oct 1989). DOE Contract FG05- 
86ER40272. (CONF-8904257—: Quantum fluids and solids, 
Gainesville, FL (USA), 24-28 Apr 1989). 

The axion is a hypothetical particle which was postulated to ex- 
plain why the strong interactions conserve P and CP. If the axion 
mass is of order 10-5 eV, axions could constitute the dark matter 
which appears clustered in the halos of galaxies. Dark matter ax- 
ions can be detected by stimulating their conversion to photons in 
a strong laboratory magnetic field. The general principle of such an 
experiment will be described as well as the status of ongoing 
searches. 


36342 Z decay and the search for dark matter. Krauss, L.M. 
(Center for Theoretical Physics, Sloane Laboratory, Yale University, 
New Haven, Connecticut 06511 (USA)). Physical Review Letters 
(USA), 64(9): 999-1002 (26 Feb 1990). 

The recent measurements of Z decay at the SLAC Linear Col- 
lider and the CERN ete~ collider LEP, when combined with 
nonaccelerator experiments, rule out various weakly-interacting- 
massive-particle (WIMP) candidates for dark matter including Dirac 
neutrinos, and strongly constrain all others. | discuss this, along 
with other implications of current Z measurements for the discovery 
of WIMP’s in the laboratory. 


36343 Gluebail contribution to K,—27 and Its possible de- 
tection in D, decay. He, X. (School of Physics, University of 
Melbourne, Parkville, Victoria 3052, Australia (AU)— Department of 
Physics and Astronomy, University of Hawaii at Manoa, Honolulu, 
Hawaii 96822 (USA)— Institut fuer Physik, Universitaet Dortmund, 


4600 Dortmund 50, W Physical Review Letters (USA), 64(9): 
1003-1006 (26 Feb 1990). DOE Contract AC02-76ER13065 
;AM03-76SF00235. 

Considering the .(1460) to be the physical glueball G and to mix 
with »’, we then find the mixing angle to be restricted to 
0.15>sin62>-—0.43 from the data of 7°,n,n’—2y and the upper 
bound on .(1460)-+2-7. The transition matrix element for K,~-G° 
(bare glueball) is also computed (and found to be comparable to 
that for K,+°). These permit the glueball contribution to K, +2 
and Am, _x, to be significant. Finally, for large mixing angles, the 
decay of D,* into a glueball is sizable, e.g., B(Ds*—+1(1460)x*) 
can be as large as 1%, and searches for glueballs in these decays 
are highly desirable. 


36344 Nuclear-bound quarkonium. Brodsky, S.J. (Stanford 
Linear Accelerator Center, Stanford University, Stanford, California 
94309 (USA)); Schmidt, |.; de Teramond, G.F. Physical Review 
Letters (USA), 64(9): 1011-1014 (26 Feb 1990). DOE Contract 
AC03-76SF00515. 

We show that the QCD van der Waals interaction due to multiple 
gluon exchange provides a new kind of attractive nuclear force ca- 
pable of binding heavy quarkonia to nuclei. The parameters of the 
potential are estimated by identifying multigluon exchange with the 
Pomeron contributions to elastic meson-nucleon scattering. The 


Search for dark matter axions. Sikivie, P. (Department — 
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gluonic potential is then used to study the properties of cé nuclear- 
bound states. In particular, we predict bound states of the n- with 
3He and heavier nuclei. Production modes and rates are also dis- 
cussed. 


36345 One-loop perturbative unitarity and the Higgs-boson 
mass: A new approach. Durand, L. (Department of Physics, Uni- 
versity of Wisconsin-Madison, Madison, Wisconsin 53706 (USA)— 
Center for Theoretical Physics, Department of Physics, Texas A&M 
University, College Station, Texas 77843-4242 (USA)); Johnson, 
J.M.; Lopez, J.L. Physical Review Letters (USA), 64(11): 1215- 
1218 (12 Mar 1990). DOE Contract AC02-76ER00881. 

We reexamine the unitarity constraints on the high-energy scat- 
tering of longitudinal W’s and Z’s and Higgs bosons in the standard 
model including one-loop corrections, and make an Argand- 
diagram analysis of the £0 scattering amplitudes. We find that the 
theory is approximately unitary and weakly interacting at O(\*) for 
Higgs-boson couplings 4<A-=1.5-2 (equivalent to M,,<350—400 
GeV), but that O(°) or higher corrections must be included to re- 
store perturbative unitarity for larger values of or M,,. 


36346 Comment on limits to the radiative decay of neutri- 
nos. Soares, J.M. (Carnegie Mellon University, Pittsburgh, 
Pennsylvania 15213 (USA)); Wolfenstein, L. Physical Review 
Letters (USA), 64(11): 1310 (12 Mar 1990). DOE Contract AC02- 
76ER03066. 

A Comment on the Letter by E. W. Kolb and M. S. Turner, Phys. 
Rev. Lett. 62, 509 (1989). 


36347 Flavor-changing two-photon decay. Lin, G. (Randall 
Laboratory of Physics, University of Michigan, Ann Arbor, Michigan 
48109 (USA)); Liu, J.; Yao, Y. Physical Review Letters (USA), 
64(13): 1498-1501 (26 Mar 1990). 

We discuss a class of flavor-changing two-photon rare decays, 
such as b-—s+-y. Both dimension-six and dimension-eight operators 
are shown to contribute to these decays. For a heavy top, contribu- 
tions from dimension-six operators become sizable and even 
dominant. They can be simply related to a single-photon decay like 
b— sy. |mplications for B,—-yy are discussed, especially with re- 
gard to the spin orientations of the photons. 


36348 8B factory via conversion of 1-TeV electron beams into 
1-TeV photon beams. Mtingwa, S.K. (High Energy Physics Divi- 
sion, Argonne National Laboratory, Argonne, Illinois 60439 (USA)— 
Leningrad Nuclear Physics Institute, 188350, U.S.S.R. (SU)}— 
Yerevan Physics Institute, Yerevan 375036, Armenia, U.S.S.R 
(SU)); Strikman, M. Physical Review Letters (USA), 64(13): 1522- 
1525 (26 Mar 1990). DOE Contract W-31109-ENG-38. 

We derive formulas which describe the interaction of laser 
beams with electron beams. Specializing to the case of 1-TeV 
electron beams from the future generation of electron linear accel- 
erators, we calculate the production rate of backscattered 1-TeV 
photons, and using these photons, we show that it is possible to 
organize the photoproduction of beauty particles so as to measure 
10° bb pairs per year. This should be adequate to study rare de- 
cays and CP violation in B meson decay. 


36349 Cross sections for lepton- and baryon-number- 
violating processes from supersymmetry at p-p colliders. 
Dimopoulos, S. (Department of Physics, Stanford University, Stan- 
ford, California 94305 (USA)); Esmailzadeh, R.; Hall, L.J.; Merlo, 
J.; Starkman, G.D. Physical Review, D (Particles Fields) (USA), 
41(7): 2099-2112 (1 Apr 1990). DOE Contract AC03-76SF00515 
;AC03-76SF00098. 

In the standard minimal low-energy supersymmetric model, 
superpartners are produced only in pairs and the lightest super- 
partner is stable. At hadron colliders missing transverse energy is 
the most important signature for this model. There are two other 
minimal supersymmetric models: one has lepton-number violation, 
the other baryon-number violation. In both models superpartners 
can be singly produced and the lightest superpartner is unstable. 
At hadron colliders missing transverse energy is a poor signature 
for these models. However, there are several important signatures. 
The most spectacular signatures have two charged leptons without 
jets. There are also events with two or more isolated charged lep- 
tons and jets. Superpartner masses may be reconstructed from 
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combinations of lepton-lepton or lepton-jet invariant masses and 
from jet spectroscopy. Cross sections are presented for the most 
important single and pair superparticle production mechanisms in 
P-p collisions. Present limits from CERN collider data are given 
and a variety of signatures, events, and backgrounds at ,/s =2 
TeV are discussed. For example, Drell-Yan fusion of a single su- 
perpartner gives a bump in the cross section for e*e~ pairs or jet 
pairs with invariant mass at the superpartner mass. Squark pair 
production could yield events with two jets and two isolated 
charged leptons. If the lightest superpartner is long lived, it can 
give rise to secondary vertices or to signatures in stable-particle 
searches. A run of 10 pb" at ,/s =2 TeV will enable a large re- 
gion of the parameter space to be explored. 


36350 Measuring the WWZ coupling at the Fermilab Teva- 
tron. Hagiwara, K. (Physics Department, University of Durham, 
Durham, England (GB)); Woodside, J.; Zeppenfeld, D. Physical Re- 
view, D (Particles Fields) (USA), 41(7): 2113-2119 (1 Apr 1990). 
DOE Contract AC02-76ER00881. 

Hadroproduction of weak-boson pairs W+Z and W*W7 is stud- 
ied quantitatively at Fermilab Tevatron energies. Although the cross 
sections are expected to be small in the standard model, they grow 
substantially with nonstandard ¥/WZ and WW, couplings even af- 
ter careful consideration of unitarity constraints. With 4.7 pb-"' of 
data at hand, the Collider Detector at Fermilab Collaboration may 
already be sensitive to nonstandard WWZ couplings if |xz—1|>1.3 
or |Az|>1.0 (90% C.L.) from Z (—FI-) plus dijet and (—lv) plus 
dijet event rates or from leptonic decays of both weak bosons. 
With 100 pb-' of data, purely leptonic modes can be used to ex- 
tend the sensitivity to |Az|>0.4 (90% C.L.), which is comparable 
and complementary to the ete-—W*W- experiments at the 
CERN collider LEP Il. 


36351 Isosinglet-quark decays to Higgs bosons in multi- 
Higgs-boson models. Barger, V. (Physics Department, University 
of Wisconsin, Madison, Wisconsin 53706 (USA)); Whisnant, K. 
Physical Review, D (Particles Fields) (USA), 41(7): 2120-2128 (1 
Apr 1990). DOE Contract AC02-76ER00881 ;W-7405-ENG-82. 

We examine the decays of heavy SU(2),-singlet quarks to a 
Higgs boson and a light quark in a class of Eg electroweak models 
with more than one Higgs multiplet. We calculate the branching 
fractions for several scenarios involving different Higgs sectors and 
quark mixing. We find that the enhanced couplings and decays to 
charged and pseudoscalar Higgs bosons can significantly increase 
the overall branching fraction to Higgs bosons. The increased 
Higgs-boson production rate improves the detection possibilities at 
hadron colliders of higher-mass Higgs bosons. 


36352 _=—c'/e in leptoquark and diquark models of CP violation. 
Barr, S.M. (Bartol Research Institute, University of Delaware, 
Newark, Delaware 19716 (USA)); Freire, E.M. Physical Review, D 
(Particles Fields) (USA), 41(7): 2129-2140 (1 Apr 1990). DOE 
Contract ACO2-78ER05007. 

The strong CP problem is solved in certain models by assuming 
that CP is broken spontaneously at large scales and that the quark 
mass matrix is real at the tree level. These models abandon the 
Kobayashi-Maskawa mechanism and the CP violation in the kaon 
system must be explained by a superweak or milliweak force medi- 
ated by colored scalar bosons. These models come in three types: 
superweak models, milliweak leptoquark models, and milliweak di- 
quark models. The consequences of |e’/e |=(3.341.1)x10-° for 
each type is examined as well as the CP phenomenology of the 
B°-B systems. 


36353 The decay b-—-sgg in the standard model and a non- 
soft bremsstrahlung extension of the low-energy theorem. Liu, 
J. (Randall Laboratory of Physics, University of Michigan, Ann Ar- 
bor, Michigan 48109 (USA)); Yao, Y. Physical Review, D (Particles 
Fields) (USA), 41(7): 2147-2159 (1 Apr 1990). 

An extension to the low-energy theorem for a flavor-changing 
two-gluon decay is discussed. It is shown that in cases where 
external momenta are much smaller than My but not small com- 
pared with the mass of the decaying particle, contributions with the 
lowest powers of external momenta are only proportional to the 
corresponding one-gluon decay dipole-moment form factor. In par- 
ticular, contributions from the color charge-radius form factor must 
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cancel by gauge invariance. As an illustration, an explicit calcula- 
tion for the decay b—sgqg is carried out in the standard model. The 
result o the calculation agrees with our theorem. We estimate that 
the branching ratio B(b—sgg) is roughly £10-* and hence com- 
pletely negligible in the study of nonleptonic inclusive charmless B 
decays. This differs from other estimates. 


36354 Multiple production of supersymmetric Higgs bosons 
in 2 decays. Giudice, G.F. (Theoretical Physics Group, Fermi Na- 
tional Accelerator Laboratory, P.O. Box 500, Batavia, Illinois 60510 
(USA)). Physical Review, D (Particles Fields) (USA), 41({7): 2174- 
2178 (1 Apr 1990). 

Multi-Higgs-boson production in Z° decays is discussed in the 
context of low-energy supergravity models. For Higgs-boson 
masses lighter than about 20 GeV, 2°—H2°H2°H,° naturally has a 
branching ratio in the range 10-*-10-®. 2 —H,°H,°il, where / is 
a neutral or charged lepton, has a branching ratio in the same 
range if my2<10 GeV. Detection of these processes will give infor- 
mation about the structure of the Higgs sector and about the HHZZ 
and HHH couplings. 


36355 Nucleon-nucieon scattering amplitudes and K sym- 
metry. Donohue, J.T. (High Energy Physics Division, Argonne 
National Laboratory, Argonne, Illinois 60439 (USA)— Laboratoire 
de Physique Theorique, Universite de Bordeaux |, 33170 Gradig- 
nan (France)). Physical Review, D (Particles Fields) (USA), 41(7): 
2317-2318 (1 Apr 1990). DOE Contract W-31109-ENG-38. 

The relations among nucleon-nucleon partial-wave amplitudes, 
derived by Braaten and Cai under the assumption of K symmetry, 
are shown to imply relations among the spin-projection amplitudes. 
In particular, the single-spin asymmetry is predicted to vanish for 
both isotopic spins. 


36356 Quantum chromodynamics and Bloom-Gilman dual- 
ity. Carlson, C.E. (Physics Department, College of William and 
Mary, Williamsburg, Virginia 23185 (USA)); Mukhopadhyay, N.C. 
Physical Review, D (Particles Fields) (USA), 41(7): 2343-2346 (1 
Apr 1990). 

We study the quantum-chromodynamic explanation of the long- 
established empirical connection, called the Bloom-Gilman duality, 
between scaling and resonance regimes of the inelastic structure 
function »Wo(w’), where v and w’ are the usual kinematic vari- 
ables. We show how QCD expectations for the baryon transition 
form factors lead to the observed constancy with momentum trans- 
fer of the resonance/“background” ratio. We can also understand 
why the resonance contribution follows with changing O? a curve 
whose shape is the same as the scaling-limit curve. We comment 
on the longitudinal response function and on possible contrasts in 
exciting resonances with different isospins. These await experimen- 
tal scrutiny in newer-generation electron facilities. 


36357 Constraints on additional Z’ gauge bosons from a 
precise measurement of the Z mass. Gonzalez-Garcia, M.C. 
(Stanford Linear Accelerator Center, Stanford University, Stanford, 
California 94309 (USA)— Departament de Fisica Teorica, Universi- 
tat de Valencia, 46100 Burjassot, Valencia, Spain (ES)); Valle, 
J.W.F. Physical Review, D (Particles Fields) (USA), 41(7): 2355- 
2358 (1 Apr 1990). DOE Contract AC03-76SF00515. 

We analyze the constraints on the mass and mixing of 
superstring-inspired Eg Z’ neutral gauge boson that follow from the 
recent precise Z mass measurements and show that they depend 
very sensitively on the assumed value of the W mass and also, to 
a lesser extent, on the top-quark mass. 
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Refer also to citation(s) 36348, 36349, 36351, 36352, 36354, 
36357, 36371, 36372, 36386, 36387, 36389, 36559 


36358 (DOE/ER/01545-439) Solvable two-dimensional su- 
persymmetric models and the supersymmetric Virasoro 
algebra. Tanaka, K. Ohio State Univ., Columbus, OH (USA). Dept. 
of Physics. [1990]. 12p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC02-76ER01545. Order Number DE90012140. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 





The simplest extension of a variety of solvable 2 dimensional 
models to supersymmetric models is obtained and classical solu- 
tions are discussed. It is found that these supersymmetric models 
are closely related. 11 refs. 


36359 (LA-UR-90-1839) Summary talk for workshop on 
parity violation in electron scattering. Garvey, G.T. Los Alamos 
National Lab., NM (USA). [1990]. 8p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
9002117-3: Workshop on parity violation in electron scattering, 
Pasadena, CA (USA), 22-24 Feb 1990). Order Number 
DE90012051. Available from NTIS, PC AO2/MF A01; OSTI; INIS; 
GPO Dep. 

This paper briefly discusses parity violation in certain electron re- 
action experiments. Neutral weak currents and Weinberg angles 
measurements are discussed. (LSP) 


36360 Higgs bosons and sleptons in an alternative left-right 
model. Roszkowski, L. (Department of Physics, University of 
Wisconsin-Madison, Madison, Wisconsin 53706 (USA)). Physical 
Review, D (Particles Fields) (USA), 41(7): 2266-2274 (1 Apr 
1990). DOE Contract ACO2-76ER00881. 

The phenomenological structure of the combined Higgs-boson— 
slepton sector of the alternative left-right-supersymmetric model 
introduced by Ma is explored. Constraints upon and relations be- 
tween Higgs-boson and slepton masses are derived and a tightly 
constrained mass spectrum is found. In general, one neutral Higgs 
boson is never heavier than 98 GeV, one neutral Higgs boson is 
always nearly degenerate in mass with the extra neutral gauge bo- 
son Z>°, and the charged Higgs boson can in principle be as light 
as 22 GeV. Further constraints require large ratios of Higgs vac- 
uum expectation values, strongly favor the Wm mass above ~423 
GeV, predict one Higgs-boson mass to be always very close to 98 
GeV, and masses of the other Higgs bosons and the sleptons to 
be bounded from above and preferably not much above the Z 
mass. In addition, the possibility of detecting light Higgs bosons at 
CERN LEP and the SLAC Linear Collider is briefly discussed. 


36361 Generalized Skyrme model with pion masses. Nam, 
S. (Department of Physics, Virginia Polytechnic Institute and State 
University, Blacksburg, Virginia 24061 (USA)); Workman, R.L. 
Physical Review, D (Particles Fields) (USA), 41(7): 2323-2326 (1 
Apr 1990). DOE Contract AS05-80ER10713 ;AS05-76ER04928. 

We study the generalized SU(2) x SU(2) Skyrme model, proposed 
by Cheung and Guersey, with an explicit chiral-symmetry-breaking 
term—the nonderivative pion mass term. We calculate the static 
properties of nucleons and compare with results obtained in the 
chiral limit. We find a peculiar behavior of the caiculated proton 
and neutron charge densities, in the context of these models. 
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36362 (DOE/ER/02220-T7) [Problems in particle theory]: 
Final report. Institute for Advanced Study, Princeton, NJ (USA). 
[1989]. 8p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC02-76ER02220. Order Number DE90012561. Available 
from NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

This report discusses progress in research of field theories. 
String theories, quantum gravity, conformal field theory, and super- 
symmetry are among the theories discussed. (LSP) 


36363 (DOE/ER/02271-T5) Theoretical high energy 
physics: Progress report, May 1, 1 ll 30, 1990. Lee, T.D. 
Columbia Univ., New York, NY (USA). May 1990. 30p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-76ER02271. 
(COO-2271-113). Order Number DE90012527. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This report discusses progress on theoretical high energy physics 
at Columbia University in New York City. Some of the topics cov- 
ered are: Chern-Simons gauge field theories; dynamical fermion 
QCD calculations; lattice gauge theory; the standard model of weak 
and electromagnetic interactions; Boson-fermion model of cuprate 
superconductors; S-channel theory of superconductivity and axial 
anomaly and its relation to spin in the parton model. (LSP) 
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36364 (EUR-CEA-FC—1339) Chaotic diffusion across mag- 
netic field in electrostatic three-waves dynamical systems. 
Nakach, R.; Misguich, J.H. Association Euratom-CEA, Centre 
d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Durance 
(France). Dept. de Recherches sur la Fusion Controlee. Oct 1988. 
10ip. (CONF-881015-: 12. international conference on plasma 
physics and controlled nuclear fusion research, Nice (France), 12- 
19 Oct 1988). Available from NTIS (US Sales Only), PC AO6/MF 
A01. 

Numerical and analytical methods are applied to study the mech- 
anism responsible for the onset of chaos in a restricted number of 
waves. The integrability of the two-dimensional guiding center mo- 
tion (for two electrostatic waves) and the addition of a third wave of 
small amplitude, leading to a chaotic motion, is shown. The guiding 
center system in three waves is proven to be cahotic, by taking 
into account the case of equal frequencies with particular 
orientations and reducing the motion equations to a unique time- 
dependent second order differential equation in one variable. For 
low values of the amplitudes of the first two waves an approxima- 
tive description of the threshold of cahotic motion is derived, using 
the standard mechanism of resonance overlapping. For larger val- 
ues of the third perturbation wave amplitude, the mechanism 
leading to large-scale stochasticity in phase space is studied, as 
the result of the collapse of two hyperbolic points, occurring when 
the amplitude of the perturbation reaches that of the two first 
waves. Concerning to large amplitudes of the two first waves, the 
breaking of a resistent S- shaped curve, leading to a complex per- 
meable structure is observed. 


36365 (IFIN-FT-344-1989) Multi-kink contributions to the 
free energy of nonlinear one-dimensional scalar fields. Grecu, 
D. (Central Inst. of Physics, Bucharest (Romania). Inst. of Physics 
and Nuclear Engineering); Visinescu, A. Central Inst. of Physics, 
Bucharest (Romania). inst. of Physics and Nuclear Engineering. 
Jan 1989. 14p. Order Number DE90628420. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

The multikink contributions to the free energy density of nonlin- 
ear one-dimensional scalar fields are calculated using asymptotic 
methods from the theory of second order differential equations de- 
pending on a large parameter.(authors). 


36366 (IFIN-FT—356-1989) Kaluza-Klein monopole in a non- 
linear sigma model coupled to gravity. Visinescu, M. (institutul 
de Fizica si Inginerie Nucleara, Bucharest (Romania)). Central Inst. 
of Physics, Bucharest (Romania). Inst. of Physics and Nuclear En- 
gineering. May 1989. 8p. Order Number DE90628421. Available 
from NTIS (US Sales Only), PC A02/MF A01; OSTI; INIS. 
Kaluza-Klein theory with a scalar sector in the form of a nonlin- 
ear sigma model coupled to gravity is considered. It is shown that 
in the model there exist static solutions of magnetic monopole 
type. The mass of these monopoles is evaluated and the Sorkin 
and Gross-Perry solution is recovered in a special case. (author). 


36367 (IFIN-FT-362-1989) Extended GIPQ description of 
the RPA excitations. Grigorescu, M. (Central inst. of Physics, 
Bucharest (Romania). Inst. of Physics and Nuclear Engineering); 
lancu, E. Central Inst. of Physics, Bucharest (Romania). Inst. of 
Physics and Nuclear Engineering. Oct 1989. 10p. Order Number 
DE90628422. Available from NTIS (US Sales Only), PC A02/MF 
A01; OSTI; INIS. 

The work presents an application of the GIPQ quantization 
method, extended to include the wave function quantization. By ex- 
plicit calculation on a particular proton-neutron system it is shown 
that the extended quantization gives the same excitation operator 
and energy as the RPA. (authors). 


36368 (ITP-87-93) Nonperturbative scale anomaly and 
composite operators in gauge field theories. Gusynin, V.P.; Mi- 
ranskij, V.A. AN Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. 
Teoreticheskoj Fiziki. 1987. 13p. Order Number DE90628423. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

In non-asymptotically free gauge theories with a non-trivial ultra- 
violet fixed point scale symmetry breaking (the scale anomaly) 
caused by the nonperturbative PCAC dynamics is studied. In the 
two-loop approximation the analytical expression for the gluon con- 
densate is obtained. It is shown that the form of the anomaly 
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depends on the type of the phase of a theory to which it relates. 
The hypothesis about the soft behaviour at small distances of com- 
posite operators in such theories is confirmed. 14 refs.; 1 fig. 


36369 (lYaF—-89-71) Torons, chiral symmetry breaking and 
U(1) problem in QCD and SQCD. Zhitnitskij, AR. AN SSSR, 
Novosibirsk (USSR). Inst. Yadernoj Fiziki. 1989. 12p. Order Num- 
ber DE90628424. Available from NTIS (US Sales Only), PC 
A03/MF A01; OSTI; INIS. 

The purpose of the report is to find a toron measure and to cal- 
culate the chiral condensates in the theories with fundamental 
representation of fields - supersymmetric quantum chromodynamics 
(SQCD) abd QCD. A new class of self-dual solutions with fractional 
topological charge in SU(2) gauge theories is considered. The so- 
lution is defined on manifold with boundary, it has topological 
charge Q=1/2. The contribution of the corresponding fluctuations to 
chiral condensates in SQCD is calculated. 16 refs.; 3 figs. 


36370 (LAPP-TH-244-89) Perturbative QCD at finite tem- 
perature. Altherr, T. Grenoble-1 Univ., 74 - Annecy (France). Lab. 
de Physique des Particules Elementaires. Mar 1989. 5p. (CONF- 
8903175—: ). Order Number DE90792928. Available from NTIS 
(US Sales Only), PC AO2/MF A01. 

We discuss an application of finite temperature QCD to lepton- 
pair production in a quark-gluon plasma. The perturbative 
calculation is performed within the realtime formalism. After cancel- 
lation of infrared and mass singularities, the corrections at O (as) 
are found to be very small in the region where the mass of the 
Drell-Yan pair is much larger than the temperature of the plasma. 
interesting effects, however, appear at the annihilation threshold of 
the thermalized quarks. 


36371 (NIKHEF-H-90-5) The BRST complex as the square 
root of the Casimir operator. Holten, J.W. van (Nationaal Inst. 
voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H). NIKHEF-H-Stichting FOM Collaboration. 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie H. Feb 1990. 8p. Order Number 
DE90628425. Available from NTIS (US Sales Only), PC A02/MF 
A01; OSTI; INIS. 

The authors investigate the BRST cohomology of compact Lie 
algebras. An anti-BRST operator different from the one usually de- 
fined is introduced to construct a BRST invariant operator W, the 
zero-modes of which are in one-to-one correspondence with the 
BRST cohomology. Solutions to the BRST cohomology conditions 
with different ghost number are shown to exist, all of which can be 
used to define a physical state space for a constrained quantum 
system. A connection with sypersymmetric topological quantum 
theories is observed. (author). 17 refs. 


36372 (NIKHEF-H-90-6) The BRST complex and the coho- 
mology of compect lie algebras. Holten, J.W. van (Nationaal 
Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), Amsterdam 
(Netherlands). Sectie H). NIKHEF-H-Stichting FOM Collaboration. 
Nationaal Inst. voor Kernfysica en Hoge-Energiefysica (NIKHEF), 
Amsterdam (Netherlands). Sectie H. Feb 1990. 24p. Order Number 
DE90628426. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

The authors construct the BRST and anti-BRST operator for a 
compact Lie algebra which is a direct sum of abelian and simple 
ideals. Two different inner products are defined on the ghost space 
and the hermiticity propeties of the ghost and BRST operators with 
respect to these inner products are discussed. A decomposition 
theorem for ghost states is derived and the cohomology of the 
BRST complex is shown to reduce to the standard Lie-algebra co- 
homology. The authors show that the cohomology classes of the 
Lie algebra are given by all invariant anti-symmetric tensors and 
explain hew thse can be obtained as zero-modes of an invariant 
operator in the representation space of the ghosts. Explicit exam- 
ples are given. (author) 24 refs. 


36373 (NIKHEF-H-90-7) The BRST formulation of the 
Gupte-Bleuler quantization method. Hasiewicz, Z. (Wroclaw 
Univ. (Poland). inst. Fizyki Teoretycznej); Lukierski, J.; Kowalski- 
Glikman, J.; Holten, J.W. van. Nationaal Inst. voor Kernfysica en 
Hoge-Energiefysica (NIKHEF), Amsterdam (Netherlands). Sectie H. 
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Mar 1990. 26p. Order Number DE90628427. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

In this paper the authors show, how an algebra of mixed first 
and second class constraints can be transformed into an algebra 
of the Gupta-Bleuler type, consisting of holomorphic and antiholo- 
morphic constraints. We perform its quantization by BRST 
methods. The authors construct a second-level BRST operator w 
by introducing a new ghost sector (the second-level ghosts), in ad- 
dition to the ghosts of the standard BRST operator. We find an 
inner product in this ghost sector such that the operator w is her- 
mitean. The physical states, as defined by the non-hermitean 
holomorphic constraints, are shown to be given in terms of the co- 
homology of this hermitean BRST charge. (author) 27 refs. 


36374 Chern-Simons theory in the Schroedinger represen- 
tation. Dunne, G.V. (Center for Theoretical Physics, Laboratory for 
Nuclear Science, Massachusetts Institute of Technology, Cam- 
bridge, MA (USA)— Department of Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139 (USA)); 
Jackiw, R.; Trugen Annals of Physics (New York) (USA), 194(1): 
197-223 (15 Aug 1989). 

We quantize the (2+1)-dimensional Chern—Simons theory in the 
functional Schroedinger representation. The realization of gauge 
transformations on states involves a 1-cocycle. We determine this 
cocycle; we show how solving the Gauss law constraint in the non- 
Abelian theory requires quantizing the parameter that normalizes 
the action; we trivialize the 1-cocycle with a spatially non-local 
cochain related to a 2-dimensional fermion determinant and we find 
the physical states that satisfy the Gauss law constraint. The quan- 
tum holonomy of physical states involves a contribution that is 
missed when the constraint is solved before quantization. We com- 
pute this quantity for the Abelian theory in Minkowski space, where 
it exhibits an interesting group theoretic structure. (in a note added 
in proof the corresponding non-Abelian computation is presented.) 
Also we consider coupling to external sources and offer yet an- 
other derivation of the anomalous statistics and spin of the charge 
and flux carrying particles—a calculation which is especially simple 
in the functional Schroedinger representation. © 1989 Academic 
Press, Inc. 


36375 BRS cohomology in string theory: Geometry of 
Abelization and the quartet mechanism. Aratyn, H. (Department 
of Physics, University of Illinois at Chicago, Box 4348, Chicago, Illi- 
nois 60680 (USA)). Journal of Mathematical Physics (New York) 
(USA), 31(5): 1240-1252 (May 1990). DOE Contract FG02- 
84ER40173. 

The Abelian representation of the string Becchi-Rouet-Stora 
(BRS) cohomology in terms of basic operators naturally forming 
two dual Kugo—Ojima quartets is found. Furthermore, using a 
gauge-fixing scheme, a contracting homotopy operator associated 
with the string BRS operator is constructed. This formalism gives 
the explicit realizations of the physical and unphysical subspaces. 
The passage between Abelian and non-Abelian quantities is real- 
ized geometrically through the use of the moments of the vertex 
operator, which act as vielbeins between infinite-dimensional 
algebras. The connection between the Virasoro and spectrum- 
generating algebras is clarified and the algebraic duality relation 
between them is uncovered. 


36376 Resummation and gauge invariance of the gluon 
damping rate in hot QCD. Braaten, E. (Department of Physics 
and Astronomy, Northwestern University, Evanston, Illinois 60208 
(USA)); Pisarski, R.D. Physical Review Letters (USA), 64(12): 
1338-1341 (19 Mar 1990). DOE Contract ACO2-76ER02289. 

In high-temperature QCD, an infinite set of higher loop diagrams 
must be resummed in order to compute the gluon damping rates to 
leading order in the coupling constant. After resummation, the 
damping rates, as determined by the positions of the poles in the 
gluon propagator, are gauge invariant. 


36377 Quantum geometrodynamics of the open topological 
membrane and string moduli space. Carlip, S. (institute for Ad- 
vanced Study, Princeton, New Jersey 08540 (USA)); Kogan, Y. 
Physical Review Letters (USA), 64(13): 1487-1490 (26 Mar 1990). 
DOE Contract AC02-76ER02220. 





We show that by coupling a three-dimensional Chern-Simons 
theory to (2+1)-dimensional gravity through an arbitrarily small F* 
term, one can obtain integrals of conformal-field-theory amplitudes 
over moduli space. The conformal anomaly appears as an induced 
gravitational Chern-Simons term. String-theory amplitudes can thus 
be obtained from three dimensions. 


36378 Decoupling of degenerate positive-norm states in 
string theory. Lee, J. (Department of Physics, University of Penn- 
sylvania, Philadelphia, Pennsylvania 19104-6396 (USA)). Physical 
Review Letters (USA), 64(14): 1636-1638 (2 Apr 1990). DOE 
Contract ACO2-76ER03071. 

The “spin”-two and scalar physical propagating fields of the third 
massive level of the open bosonic string are shown to be mere 
gauge artifacts of the higher-“spin” fields at the same mass level. 
This is demonstrated by requiring the worldsheet conformal sym- 
metry in the weak-background-field approximation and is argued to 
be a o-model four-loop result. It is conjectured that this phenome- 
non comes from the well-known ambiguity in defining the 
positive-norm states due to the existence of zero-norm states in 
the same Young representation. 


36379 Interactions and excitations of non-Abelian vortices. 
Alford, M.G. (Lyman Laboratory of Physics, Harvard University, 
Cambridge, Massachusetts 02138 (USA)); Benson, K.; Coleman, 
S.; March-Russell, J.; Wilczek, F. Physical Review Letters (USA), 
64(14): 1632-1635 (2 Apr 1990). 

We examine bosonic zero modes of vortices formed in the 
gauge breaking G—H. For non-Abelian G, zero modes are 
generic. Their solutions depend on global symmetry structure. Vor- 
tices render the embedding HCG space dependent, with a 
dynamically determined subgroup H single valued. They Aharonov- 
Bohm scatter gauge bosons associated with multivalued 
generators. Alice strings (H=O(2), H=openZ,) attract charges and 
scatter SO(2) “photons,” and a two-string system has zero modes 
with unlocalizable “Cheshire” charge. The resulting superconductiv- 
ity has novel electrodynamics. 


36380 Comment on “Gauge invariance in Chern-Simons 
theory on a torus”. Hagen, C.R. (Department of Physics and As- 
tronomy, University of Rochester, Rochester, New York 14627 
(USA)); Sudarshan, E.C.G. Physical Review Letters (USA), 
64(14): 1690 (2 Apr 1990). DOE Contract AC02-76ER13065 
;FG05-85ER40200. 

A Comment on the Letter by Y. Hosotani, Phys. Rev. Lett. 62, 
2785 (1989). 


36381 Hosotani replies. Hosotani, Y. (School of Physics and 
Astronomy, University of Minnesota, Minneapolis, Minnesota 55455 
(USA)). Physical Review Letters (USA), 64(14): 1691 (2 Apr 
1990). DOE Contract AC02-83ER40105. 

Comments by Hagen and Sudarshan on Hosotani’s claim of a 
proof of quantization of the Chern-Simons term on torus are re- 
futed.(AIP) 


36382 
tor. Braaten, E. (Department of Physics and Astronomy, 
Northwestern University, Evanston, Illinois 60208 (USA)); Li, C.S.; 
Yuan, T.C. Physical Review Letters (USA), 64(15): 1709-1712 (9 
Apr 1990). DOE Contract ACO2-76ER02289. 

The renormalization-group evolution of Weinberg’s purely gluonic 
dimension-6 CP-violating operator is computed to first order in the 
QCD coupling constant, including its mixing with the quark color 
electric dipole moment. Our result for the anomalous dimension of 
the quark operator agrees with several previous calculations. For 
the gluonic operator, we find the anomalous dimension to have the 
same magnitude but opposite sign as a previous calculation. This 
significantly relaxes the constraints imposed on extensions of the 
standard model by experimental measurements of the neutron 
electric dipole moment. 


36383 Corrections to the thin-wall approximation in general 
relativity. Garfinkle, D. (Department of Physics, University of 
Florida, Gainesville, Florida 32611 (USA)); Gregory, R. Physical 
Review, D (Particles Fields) (USA), 41(6): 1889-1894 (15 Mar 
1990). 


Evolution of Weinberg’s gluonic CP-violation opera- 
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We consider the question of whether the thin-wall formalism of 
Israel applies to the gravitating domain walls of a A¢* theory. The 
coupled Einstein-scalar equations that describe the thick gravitating 
wall are expanded in powers of the thickness of the wall. The solu- 
tions of the zeroth-order equations reproduce the results of the 
usual Israel thin-wall approximation for domain walls. The solutions 
of the first-order equations provide corrections to the expressions 
for the stress energy of the wall and to the Israel thin-wall equa- 
tions. The modified thin-wall equations are then used to treat the 
motion of spherical and planar domain walls. 


36384 \Multipole expansion of conserved tensor currents 
and the number of form factors. Rahal, V. (Physics Department, 
The Rockefeller University, 1230 York Avenue, New York, New 
York 10021 (USA)); Ren, H.C. Physical Review, D (Particles 
Fields) (USA), 41(6): 1989-2002 (15 Mar 1990). DOE Contract 
AC02-87ER40325. 

We develop a formalism for defining and studying the form fac- 
tors which describe the coupling of a spin-J particle through a 
conserved tensor current to a spin-S boson. For S=2, these form 
factors are the single-graviton gravitational form factors. We inves- 
tigate the behavior of the various form factors under C, P, T, and 
CPT and classify them accordingly. We show that under CPT in- 
variance all the multipoles of the mass distribution are the same for 
a particle and its antiparticle. We also show that in a quantum the- 
ory of gravity the coupling of a particle to the graviton is in general 
different from that of its antiparticle. Only when P and T are both 
valid symmetries of the underlying theory do a particle and its an- 
tiparticle couple identically to the graviton. The number of form 
factors for arbitrary J and S is given. We show that a massive Ma- 
jorana particle (a CPT self-conjugate particle) coupling to an 
odd-spin boson possesses only anapole moments. Massiess Majo- 
rana particles with spiny1/2 have no single-photon electromagnetic 
form factors while the ones with spins1/2, 1, or 3/2 have no inter- 
actions with a spin-3 boson; this applies to the graviton (<2, 
S=1,3) and to the massless gravitino (<3/2, S=1). Our results also 
apply to extended objects (nuclei, . . .) in the low-energy limit. 


36385 Scaling and renormalization of the vector-meson field 
in 2+1 space. Hagen, C.R. (Department of Physics and Astron- 
omy, University of Rochester, Rochester, New York 14627 (USA)); 
Ramaswamy, S. Physical Review, D (Particles Fields) (USA), 
41(6): 1920-1930 (15 Mar 1990). DOE Contract AC02-76ER13065. 

An analysis of the massive spin-1 field in 2+1 space, and its 
renormalization, is made using formal and perturbative techniques. 
The generalized (i.e., parity-violating) theory is transformed to one 
in which the two degrees of freedom are decoupled, thereby allow- 
ing the possibility of studying the system as a pair of “chiral” vector 
mesons. Upon giving the propagator a Lehmann form and using 
the canonical commutation relations to derive sum rules for the 
spectral functions, the peculiar result is obtained that one of the 
sum rules leads to the possibility of wave-function-renormalization 
constants which exceed unity. This peculiar feature is seen to be 
resolved by a particular rescaling of the field which has the desir- 
able property of giving the Lehmann sum rules a form much like 
that for scalar and spinor fields. Perturbative results are derived 
using a coupling to the conserved current of a massive fermion. 
The propagator is found to develop poles near the two-fermion 
threshold signaling vector-meson bound states of either spin. Fi- 
nally, a soluble model consisting of a direct coupling of the 
vector-meson modes is considered. 


36386 Analysis of the lattice-chiral-fermion proposal of 
Aoki, Funakubo, and Kashiwa. Bodwin, G.T. (High Energy 
Physics Division, Argonne National Laboratory, Argonne, Illinois 
60439 (USA)); Kovacs, E.V. Physical Review, D (Particles Fields) 
(USA), 41(6): 2026-2030 (15 Mar 1990). 

We examine the lattice-chiral-fermion scheme proposed by Aoki, 
Funakubo, and Kashiwa (AFK) in the context of chiral QED in two 
and four dimensions. In four dimensions, we find that, although the 
AFK scheme ensures gauge invariance by rendering amplitudes 
transverse, it does not improve their ultraviolet behavior; as in the 
Wilson theory, the effective vacuum polarization is quadratically di- 
vergent. In both two and four dimensions, we find that there are 
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contributions to the effective gauge-field action beyond those ana- 
lyzed by AFK. These contributions are not accessible through 
finite-order perturbation theory. 


36387 Hot QED on a small circle: implications for anoma- 
lous baryon nonconservation. Arnold, P.B. (High Energy Physics 
Division, Argonne National Laboratory, Argonne, Illinois 60439 
(USA)); Mattis, M.P. Physical Review, D (Particles Fields) (USA), 
41(6): 2034-2037 (15 Mar 1990). 

Baryon number is anomalous in the Weinberg-Salam model and 
may be substantially violated at temperatures larger than a few 
TeV. The Schwinger model on a circle has similar properties and is 
exactly soluble. In this model, we investigate whether the rate for 
anomalous charge violation is exponentially small due to suppres- 
sion by instanton factors. By direct calculation, we show it is 
consistent that (1) the expectations of charge-violating operators, 
analogous to (qqq/) in electroweak theory, are suppressed 
whereas (2) the overall rates for charge-violating processes are un- 
suppressed. We explicitly invalidate a recent argument to the 
contrary due to Cohen, Dugan, and Manohar. 


36388 The equivalence theorem. Veltman, H. (Department of 
Physics, University of California, Berkeley, California 94720 
(USA)}— Theoretical Physics Group, Physics Division, Lawrence 
Berkeley Laboratory, 1 Cyclotron Road, Berkeley, California 94720 
(USA)). Physical Review, D (Particles Fields) (USA), 41(7): 2294- 
2311 (1 Apr 1990). DOE Contract AC03-76SF00098. 

The equivalence theorem states that, at an energy E much 
larger than the vector-boson mass M, the leading order of the am- 
plitude with longitudinally polarized vector bosons on mass shell is 
given by the amplitude in which these vector bosons are replaced 
by the corresponding Higgs ghosts. We prove the equivalence the- 
orem and show its validity in every order in perturbation theory. We 
first derive the renormalized Ward identities by using the diagram- 
matic method. Only the Feynman— 't Hooft gauge is discussed. 
The last step of the proof includes the power-counting method 
evaluated in the large-Higgs-boson-mass limit, needed to estimate 
the leading energy behavior of the amplitudes involved. We derive 
expressions for the amplitudes involving longitudinally polarized 
vector bosons for all orders in perturbation theory. The fermion 
mass has not been neglected and everything is evaluated in the 
region my EMKEK Myiggs- 


36389 Collider signals of a superlight gravitino. Dicus, D.A. 
(Center for Particle Theory, The University of Texas, Austin, Texas 
78712 (USA)); Nandi, S.; Woodside, J. Physical Review, D (Parti- 
cles Fields) (USA), 41(7): 2347-2350 (1 Apr 1990). DOE Contract 
AC02-76CH00016 ;FGO5-85ER40200 ;FG05-85ER40215. 

Supergravity theories with a superlight gravitino (of mass 
~My?Mp,—') are shown to give rise to monojet and dijet events 
with large missing pr which should be observable at the Fermilab 
Tevatron collider. For a gluino mass less than 200 GeV, the signal 
is much bigger than expected from the standard model or the 
usual supergravity theory. The observation of such events will thus 
be a clear signal of supersymmetry. 


65 PHYSICS Il 


6510 Nuclear Physics 
Refer also to citation(s) 36303, 36423, 36431, 36432 


36390 (BNL-44683) E, distributions, “nuclear stopping”, 
and correlations among measurements from the 4 detector 
systems in AGS E802. Tannenbaum, M.J. E802 Collaboration. 
Brookhaven National Lab., Upton, NY (USA). Apr 1990. 28p. 
Sponsored by U.S. DOE Energy Research. DOE Contract AC02- 
76CH00016. (CONF-900331-9: Workshop on heavy ion physics at 
the alternating gradient synchrotron, Upton, NY (USA), 3-7 Mar 
1990). Order Number DE90012637. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

As part of AGS Experiment 802, an array of 245 Lead Glass 
blocks, covering half the azimuth, with a polar angular acceptance 


382 ERA Vol. 15, No. 15 


approximately 8° < @ < 32°, which corresponds roughly to a labo- 
ratory pseudo rapidity range 1.25 < mn < 2.50 with good 
acceptance, when edges and corners are taken into account, mea- 
sured the transverse energy (E+) distributions from primary beams 
of protons, '°O, and 28Si, at 14.6 A Gev/c, incident on targets of 
Be, Al, Cu and Au. The lead glass is most sensitive to electromag- 
netic radiation, but also responds to charged hadrons. The total 
detector response provides a good measure of the global pion 
yield in the central rapidity region of these reactions. Correlations 
among the 4 detector systems in E802 are shown to be a powerful 
diagnostic tool. Latest results of the analysis in progress, including 
dE+/dn distributions, are presented, with emphasis on the proton — 
nucleus data. Additionally, these data, and previous measurements 
of pseudorapidity distributions of multiplicity and Transverse Energy 
at both the AGS and CERN are analyzed in an acceptance- 
independent and model-independent method, with the conclusion 
that simple considerations of nuclear geometry do not provide an 
explanation of the different “NN dependences observed in 'O + 
Au and p-p reactions. 37 refs., 25 figs. 


36391 (CONF-8910315-—3-Vugraphs) New ways to look at 
old (and new) data. Garrett, J.D. Oak Ridge National Lab., TN 
(USA). [1989]. 18p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO5-840R21400. From Symposium on the nucleus 
at high spin (mainly) nuclear structure in the era of new spec- 
troscopy; Copenhagen (Denmark); 19-24 Oct 1989. Order Number 
DE90011648. Available from NTIS, PC A03/MF A01; OSTI; INIS. 
The increase in discrete-line data promised by the next genera- 
tion of instrumentation is staggering. Besides new data-reduction 
techniques, we also must consider ways of extracting the physical 
content of such spectroscopic information. The present lecture in- 
troduces three techniques for systematizing such data: The 
constant-N contour plot is an efficient means of systematically look- 
ing at data for a sizeable mass region. This technique, which 
already has been used to locate “diabolic points,” promises to be a 
way of looking for regularities and fluctuations in the spectrum of 
single-particle states. Residual proton-neutron interactions extracted 
using a new technique developed by Zhang are presented for 
even-even rare-earth isotopes with Z = 68-78 and N = 90-108 and 
extentions to such analyses are discussed. The question remains 
as to whether these empirical interactions are shape polarizations 
or whether they reflect the overlaps of the valence neutron and 
proton orbitals. Distribution functions of level spacings (nearest- 
neighbor analyses) have been extended for the first time to 
high-spin data. The low-lying, high-spin states of rare-earth nuclei 
are not described by either Wigner or Poisson distributions. They 
are characteristic of known correlations in rotating deformed nuclei 
and the variations of the single-particle levels in this mass region. 


36392 (DOE/ER-0458T) Nuclear Physics computer net- 
working: Report of the Nuclear Physics Panel on Computer 
Networking. Bemis, C. (Oak Ridge National Lab., TN (USA)); Er- 
skine, J.; Franey, M.; Greiner, D.; Hoehn, M.; Kaletka, M.; LeVine, 
M.; Roberson, R.; Welch, L. USDOE Office of Energy Research, 
Washington, DC (USA). Nuclear Physics Div. May 1990. 107p. 
Sponsored by U.S. DOE Energy Research. DOE Contract NONE. 
Order Number DE90010386. Available from NTIS, PC AO6/MF 
A01; OSTI; INIS; GPO Dep. 

This paper discusses: the state of computer networking within 
nuclear physics program; network requirements for nuclear 
physics; management structure; and issues of special interest to 
the nuclear physics program office. 


36393 (DOE/ER/40371-3) [Intermediate/high energy nuclear 
physics]. lowa State Univ. of Science and Technology, Ames, IA 
(USA). 1989. 43p. Sponsored by U.S. DOE Energy Research. 
DOE Contract FG02-87ER40371. Order Number DE90012222. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

We have continued to develop a theoretical framework for the 
quark and gluon structure of nuclei. Our approach features a suc- 
cessful phenomenological model, the quark cluster model (QCM), 
and an ambitious program in the non-perturbative solution of quan- 
tum field theories. The effort in quantum field theory provides 
theoretical results to test or replace assumed ingredients of the 
QCM. Our primary emphasis in field theory continues to be the so- 
lution of non-perturbative problems. Two prominent examples are 
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the development and solution of relativistic two-body wave equa- 
tions for bound states and resonances and the development of 
methods for solving field theories via light-front quantization which 
include the treatment of a dynamical vacuum. An important spin-off 
from the relativistic two-body wave equation effort has been the so- 
lution of QED for electron-positron scattering which is complete 
through the order of one-photon exchange. Resonances are 
obtained which are in accord with the electron-positron peaks ob- 
served in the GSI heavy-ion experiments. In discovering this 
resonance phenomena we have uncovered a new scale for phe- 
nomena within QED. Although we have much progress to report, 
many outstanding problems remain. We propose a strong effort in 
the direction of eventually solving relativistic three-body wave 
equations for a model of the baryons. We also propose to continue 
our efforts to develop nonperturbative methods to soive quantum 
field theories with fermions both on the light-front and with equal 
time quantization. 


36394 (LBL—-28730) Production of e*e~ pairs at the Be- 
valac. Matis, H.S. Lawrence Berkeley Lab., CA (USA). Mar 1990. 
4p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. (CONF-900295—-6: 6. workshop on nuclear 
dynamics, Jackson Hole, WY (USA). 17-24 Feb 1990). Order Num- 
ber DE90011611. Available from NTIS, PC AO2/MF A01; OSTI; 
INIS; GPO Dep. 

During the last several years, the Dilepton Spectrometer (DLS) 
collaboration has studied the production of dileptons in both 
proton-nucleus collisions and nucleus-nucleus collisions. This pa- 
per summaries the results of previous publications and provides a 
preliminary glimpse of some new data. 12 refs., 4 figs. 


36395 (LBL—28838) Collision dynamics and particle pro- 
duction in relativistic nucleus- nucleus collisions at CERN. 
Harris, J.W. NA35 Collaboration. Lawrence Berkeley Lab., CA 
(USA). Mar 1990. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC03-76SF00098. (CONF-900295—4: 6. workshop 
on nuclear dynamics, Jackson Hole, WY (USA), 17-24 Feb 1990). 
Order Number DE90011604. Available from NTIS, PC A02/MF 
A01; OSTI; INIS; GPO Dep. 

The possibility of forming a quark-gluon plasma is the primary 
motivation for studying nucleus-nucleus collisions at very high en- 
ergies. Various “signatures” for the existence of a quark-gluon 
plasma in these collisions have been proposed. These include an 
enhancement in the production of strange particles, suppression of 
J/¥ production, observation of direct photons from the plasma, 
event-by-event fluctuations in the rapidity distributions of produced 
particles, and various other observables. However, the system will 
evolve dynamically from a pure plasma or mixed phase through 
expansion, cooling, hadronization and freezeout into the final state 
particles. Therefore, to be able to determine that a new, transient 
state of matter has been formed it will be necessary to understand 
the space-time evolution of the collision process and the micro- 
scopic structure of hadronic interactions, at the level of quarks and 
gluons, at high temperatures and densities. In this talk | will review 
briefly the present state of our understanding of the dynamics of 
these collisions and, in addition, present a few recent results on 
particle production from the NA35 experiment at CERN. 21 refs., 5 
figs. 


36396 (NAC-AR-88-01, pp. 80-81) Experimental nuclear 
physics: Continuum yields from sup 12C(p,p’1) at incident 
proton energies of 90 and 200 MeV. National Accelerator Centre, 
Faure (South Africa). 1988. In Annual report June 1988. Order 
Number DE90630179. Available from NTIS (US Sales Only), PC 
A13/MF A01; OSTI; INIS. 
Short note. NUCLEAR 
PROGRESS REPORT 
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36397 (NAC-AR-88-01, pp. 96-97) Experimental nuclear 
physics: Nuclear excitation with 40 MeV alpha particles. Na- 
tional Accelerator Centre, Faure (South Africa). 1988. In Annual 
report June 1988. Order Number DE90630179. Available from 
NTIS (US Sales Only), PC A13/MF A01; OSTI; INIS. 

Short note. ALPHA REACTIONS/excitation; PROGRESS RE- 
PORT; ALPHA PARTICLES; EXCITATION; COBALT; GOLD; MEV 
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36398 (CONF-8910315-—2) Report of the Study Group on 
Complete ‘oscopy. Garrett, J.D. Oak Ridge National Lab., 
TN (USA). [1989]. 16p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO5-840R21400. From Symposium on the nucleus 
at high spin (mainly) nuclear structure in the era of new spec- 
troscopy; Copenhagen (Denmark); 19-24 Oct 1989. Order Number 
DE90011647. Available from NTIS, PC A03/MF A01; OSTI; INIS. 

This report summarizes the topics considered in four discussions 
of about two hours each attended by most of the workshop partici- 
pants. The contents of the lectures of David Radford, Fumihiko 
Sakata, Ben Mottelson, and Jerry Garret pertaining to Complete 
Spectroscopy are contained elsewhere in this proceedings. Most 
detailed nuclear structure information is derived from measure- 
ments of the spectroscopic properties (e.g. excitation energies, 
angular momenta, parities, lifetimes, magnetic moments, population 
cross sections, methods of decay, etc.) of discrete nuclear eigen- 
states. The present instrumentation allows in the best cases such 
measurements to approach the angular momentum limit imposed 
by fission and to as many as fifteen different excited bands. In an- 
ticipation of the new generation of detection equipment, such as 
the EUROBall and the GAMMASPHERE, the Complete Spec- 
troscopy Study Group attempted to define the limits to such studies 
imposed by physical considerations and to consider some of the 
new, interesting physics that can be addressed from more com- 
plete discrete spectroscopic studies. 28 refs. 
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36399 Differential cross sections at low energies for 
2H(d,p)°H and 2H(d,nHe. Brown, R.E. (Los Alamos National Lab- 
oratory, Los Alamos, New Mexico 87545 (USA)); Jarmie, N. 
Physical Review, C (Nuclear Physics) (USA), 41(4): 1391-1400 
(Apr 1990). 

We have measured differential cross sections for the 2H(d,p)°H 
and ?H(d,n)*He reactions at 11 deuteron bombarding energies 
from 20 to 117 keV. The differential data are accurate to 2.0% (rel- 
ative) over most of the energy range, with an additional scale error 
of 1.3%. Integrated cross sections are derived with total errors 
generally about 1.5%. The results are compared with other mea- 
surements and with an existing A-matrix analysis. We find a larger 
D-wave reaction amplitude than previously reported. Formulas for 
the cross sections and reactivities are given. 


36400 Search for low-Z nuclei containing massive stable 
particles. Hemmick, T.K. (Department of Physics and Astronomy, 
The University of Rochester, Rochester, New York 14627 (USA)); 
Elmore, D.; Gentile, T.; Kubik, P.W.; Olsen, S.L.; Ciampa, D.; Nitz, 
D.; Kagan, H.; Haas, P.; Smith, P.F. Physical Review, D (Particles 
Fields) (USA), 41(7): 2074-2080 (1 Apr 1990). 

Several recent theories suggest the existence of massive stable 
particles that might exist in nature as remnants of the big bang. 
Such particles could be hidden in ordinary terrestrial matter as 
anomalous-mass isotopes of ordinary nuclei. A search for massive 
isotopes of hydrogen, lithium, beryllium, boron, carbon, oxygen, 
and fluorine was performed using an electrostatic charged-particle 
spectrometer in conjunction with a tandem accelerator. A variety of 
materials was sampled, including some that had heavy-particle 
concentrations enriched by various means. No evidence for stable 
isotopes with masses between 100 and 10 000 amu was found. 
The sensitivity of the search was greater by several orders of mag- 
nitude than the expected concentration levels, limiting the types of 
stable particles that could exist in this mass range. 
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36401 (CFFTP-G—85040) Study of low-Z coatings for JET 
under exposure to electrons, laser radiation and atomic hydro- 
gen. Haasz, A.A. (Toronto Univ., ON (Canada). Inst. for Aerospace 
Studies); Davis, J.W.; Auciello, O.; Stangeby, P.C. Canadian Fu- 
sion Fuels Technology Project, Toronto, ON (Canada). May 1985. 
40p. (UTIAS—303). Order Number DE90629380. Available from 
NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

In an attempt to lower radiation losses due to metal plasma im- 
purities in the JET fusion device, the use of low-Z wall coatings 
has been proposed (Si, TiC, SIC, TiO2, Al2O3 and MgAl2O, on In- 
cone! 600). This report presents experimental results obtained by 
exposing these samples to electron, laser radiation and atomic hy- 
drogen impact. The studies performed include measurements of (i) 
gases evolved due to low energy (300 eV) electron bombardment, 
(ii) inherent gas content in the near-surface region, and (iii) 
retained deuterium subsequent to exposure to sub-eV D°. Also de- 
scribed is the Laser Release Analysis technique which has been 
developed to enable us to perform the last two sets of measure- 
ments. Electron impact desorption rates for hydrogen and methane 
due to electron bombardment span the range 10—' to 10-° Ho/e- 
and 10-2 to <10-* CH,/e-. Following normal system bakeout at 
500 K for 24h, the major species released by laser heating were 
found to be H. and CO, with levels up to ~7x10'® H/cm? and 
4x10" CO/em?. A similar concentration of argon was found for 
the TiC coating produced by sputter ion plating. Further heating of 
the samples to 800-S00K for Ih results in a reduction of hydrogen 
and CO release levels by about an order of magnitude. Subse- 
quent to the 800-900 K heating procedure, the samples were 
exposed to sub-eV D° atoms to fluences of ~2X10'® D°/em?, and 
deuterium retention levels were measured to be of the order of 
10'4 - 10'© D/cm? for the various coatings. Implications of these 
results for JET’s first-wall tritium inventory are discussed. 


36402 (CONF-9005221-2) Spin alignment and density ma- 
trix measurement in 7°Si + '2C orbiting reaction. Ray, A. (Oak 
Ridge National Lab., TN (USA)); Shapira, D.; Halbert, M.L.; Gomez 
del Campo, J.; Kim, H.J.; Sullivan, J.P.; Shivakumar, B.; Mitchell, 
J. Oak Ridge National Lab., TN (USA). [1990]. 8p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC05-840R21400 
;FG05-87ER40361. From Interface between nuclear structure and 
heavy-ion reaction dynamics conference; Notre Dam, IN (USA); 
24-26 May 1990. Order Number DE90012172. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Gamma-ray angular correlations have been measured for the 
strongly damped reactions '*C(@®Si,'*C)?®Si between Gem = (120° 
— 160°) for Eem = 43.5 and 48 MeV. We find that the density ma- 
trices for the 1*C(2,*+) and 28Si states are almost diagonal with 
respect to the direction of motion of the outgoing particle. The 
measured density matrices and spin alignments are consistent with 
the picture of formation of a long-lived dinuclear complex undergo- 
ing orbiting, bending and wriggling motions, but not with those 
obtained from statistical compound nucleus or sticking model cal- 
culations. 17 refs., 2 figs., 1 tab. 


36403 (LA-11767-T) (r+, 72+’ N)- reactions on '%C and 
28Pb near the giant resonance region. Yoo, Sung Hoon. Los 
Alamos National Lab., NM (USA). May 1990. 165p. Sponsored by 
U.S. DOE Energy Research; Robert A. Welch Foundation. DOE 
Contract W-7405-ENG-36. Order Number DE90011508. Available 
from NTIS, PC AO9/MF A01; OSTI; INIS; GPO Dep. 

Thesis submitted by Sung Hoon Yoo to the Univ. of Texas, 
Austin. 

Angular distributions for the '*C(4+, x*' p) and 2°Pb(r+, x+/ 
p or n) reactions near the giant resonance region have been mea- 
sured at Tx = 180 MeV, and found different between 7* and 1- 
data. This observation is interpreted as evidence for different exci- 
tation mechanisms dominating the «~-nucleus and 7*-nucleus 
interactions in the giant resonance region of these targets. A com- 
parison with the single-nucleon knock-out distorted-wave impulse 
approximation calculations shows, even though these calculations 
underestimate (7+, x«+’ N) data for both targets, the dominance of 
direct process for (x*, x*’ p) or (7-, ~~’ n) in contrast to (x-, 
a—! p) or (x*, x*’ n). In the (x*, x*’ p) reaction proton-proton hole 
states are excited directly and appear to have a large probability 
for direct decay with escape width, whereas in (x~-, 2~’ p) the 
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preferentially excited neutron-neutron hole doorway states couple 
to resonance states and decay with spreading width. This interpre- 
tation led us to suggest that the ratio of cross-sections for inelastic 
scattering to the giant resonance region should be written in terms 
of an incoherent sum of cross-sections to neutron and proton door- 
way states. In a heavy nucleus such as 2°°Pb, neutron and proton 
doorway states. In a heavy nucleus such as ?°°Pb, neutron and 
proton doorway states contribute incoherently because the different 
decay processes do not populate the same final states of the 
residual nucleus. 


36404 Relaxation of angular momentum in fission and 
quasifission reactions. Back, B.B. (Argonne National Laboratory, 
Argonne, Illinois 60439 (USA)); Bjornholm, S.; Dossing, T.; Shen, 
W.Q.; Hildenbrand, K.D.; Gobbi, A.; Sorensen, S.P. Physical Re- 
view, C (Nuclear Physics) (USA), 41(4): 1495-1511 (Apr 1990). 

Binary reaction products from reactions of a 25°U beam at ener- 
gies 5.4, 5.9, 6.7, and 7.5 MeV/nucleon with targets of '©O, 7°Mg, 
7 Ai, 52S, S5Ci, Ca, “®Ca, and "**Zn have been measured with a 
kinematic coincidence method. The +-ray multiplicities are mea- 
sured at the same time with Nal detectors and presented as a 
function of fragment mass. The results indicate that all aligned and 
statistically excited spin modes of the fragments are fully populated 
in compound nucleus fission reactions. In quasifission reactions the 
relaxation processes seem to terminate before full statistical spin 
equilibrium is reached. The results are analyzed and discussed in 
terms of various dinuclear spin modes with different characteristic 
relaxation times. The influence of various terminal freeze-out 
shapes is also discussed. 


36405 Quasielastic reaction mechanism studied using the 
reaction '*C(e,e’p). Weinstein, L.B.; Baghaei, H.; Bertozzi, W.; 
Finn, J.M.; Glickman, J.; Hyde-Wright, C.E.; Kalantar-Nayestanaki, 
N.; Lourie, R.W.; Nelson, J.A.; Sapp, W.W. Physical Review Let- 
ters (USA), 64(14): 1646-1649 (2 Apr 1990). 

We have measured missing-energy spectra for the reaction 
12C(e,e’p) in the quasielastic region in parallel kinematics at mo- 
mentum transfers q of 585, 775, and 827 MeV/c. We observed 'p 
and 's single-proton knockout peaks and large broad strength at- 
tributed to multinucleon knockout. We saw no increase in strength 
at pion threshold. The ratio of single-particle knockout to a 
distorted-wave impulse-approximation calculation is approximately 
constant with g. Multinucleon knockout is 25%-40% of the total 
cross section; it increases with gq. This quasielastic non-single- 
nucieon knockout is much stronger than previously observed. 


36406 50 MeV 7* and ~~ scattering from ‘°C. Ritchie, B.G. 
(Arizona State University, Tempe, Arizona 85287 (USA)); Es- 
calante, J.A.; Preedom, B.M.; Adams, G.S.; Blanpied, G.S.; 
Mishra, C.; Whisnant, C.S.; Mitchell, J.H.; Peterson, R.J.; Boudrie, 
R.L. Physical Review, C (Nuclear Physics) (USA), 41(4): 1668- 
1673 (Apr 1990). 

Differential cross sections were measured for 50 MeV z* and 
a~ elastic scattering from '*C and for 50 MeV z* inelastic scatter- 
ing to the (4.44 MeV, 2*), (7.65 MeV, 02*), (9.64 MeV, 3-), (12.71 
MeV, 1*), and (15.11 MeV, 1*) levels in '*C. Comparisons of the 
data obtained in this study to data taken previously for these states 
resolve discrepancies between the earlier data sets. Using a 
recently discussed procedure, one-step and coupled-channels cal- 
culations using a modified MSU potential were performed. The 
results of both one-step and coupled-channels calculations 
describe the data for the ground, first, and third excited states, in- 
dicative of the collective isoscalar structure of those states. The 
one-step analysis fails to describe the excitation of the 02* state. 
The coupled-channels calculations are more successful in describ- 
ing those data, indicating that the failure of the one-step 
calculations may be attributed to coupled-channels effects. 


36407 Measurement of the beta spectral shapes of '*B and 
12N. Camp, J.B. (University of Chicago, Chicago, Illinois 60637 
(USA)). Physical Review, C (Nuclear Physics) (USA), 414.%): 1719- 
1726 (Apr 1990). DOE Contract W-7405-ENG-36. 

The spectral shapes of the '*B and '*N beta decays have been 
measured with a beta spectrograph specifically designed to exam- 
ine the spectral effect of weak magnetism. Writing the weak 
magnetism correction to the beta spectra as (1+a+E) we find the 
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difference a_ —a,=(1.24+0.42)%/MeV, in agreement with the con- 
served vector current prediction. 


36408 Measurement of the exclusive cross section 
12C(v.,e-)'2N(g.s.). Allen, R.C. (University of California, Irvine, 
California 92717 (USA)); Chen, H.H.; Doe, P.J.; Hausamann, R.; 
Lee, W.P.; Lu, X.; Mahler, H.J.; Potter, M.E.; Wang, K.C.; Bowles, 
T.J. Physical Review Letters (USA), 64(16): 1871-1874 (16 Apr 
1990). DOE Contract ACO5-76ER02504. 

The neutrino-induced nuclear transition '*C(v.,e—)'*N (g.s.) has 
been observed with a 15-ton fine-grained tracking detector. The ex- 
clusive final state is identified by both an electron track and the 
positron decay of the '*N. From the observation of 181+17 
12C(v~,e-)'2N (g.s.) events with subsequent positron decays the 
flux-averaged cross section, equivalent to the cross section for 
35.0-MeV neutrinos, is [1.05+0.10(stat)+0.10(syst)]}x10—*' cm?. 
This result is in good agreement with recent calculations. 


36409 Spins and spin alignments in '0+'*O inelastic scat- 
tering. Pate, S.F. (Physics Department, University of Pennsylvania, 
Philadelphia, Pennsylvania 19104 (USA)); Zurmuehle, R.W.; Wuos- 
maa, A.H.; Kutt, P.H.; Halbert, M.L.; Hensley, D.C.; Saini, S. 
Physical Review, C (Nuclear Physics) (USA), 41(4): R1344-R1347 
(Apr 1990). DOE Contract ACO5-840R21400. 

Angular correlation measurements have been performed for the 
heavy-ion inelastic channel '©0('°O,'®O)'6O(3-, 6.13 MeV) over a 
wide energy range. The spin alignment was determined and the 
range of acceptable values of J has been narrowed down for sev- 
eral structures in the excitation function. Our results rule out the 
possibility of any correlation between the structures in this channel 
and those in the elastic and the 6.05 MeV (02*) inelastic channel 
and are in conflict with an interpretation in terms of the band cross- 
ing model. 
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36410 (AD-A-218163/4/XAB) Large-angle elastic and in- 
elastic scattering of Pi(+) and Pi(-) from (28)Si and (40)Ca. 
Master’s thesis. Snell, M.P. Air Force Inst. of Tech., Wright- 
Patterson AFB, OH (USA). May 1989. 200p. (AFIT/CI/CIA—89-083). 
Available from NTIS, PC A09/MF A02. 

Differential cross sections were measured for Pi(+) and Pi(-) 
elastic scattering of Calcium 40 and Silicon 28 at incident pion en- 
ergies ranging from 100 to 260 MeV at a scattering angle of 175 
degs. Differential cross sections were also measured for Pi(+) and 
Pi(-) inelastic scattering to the 2(+), 1.78 MeV, 4(+), 4.62 MeV, and 
3(-) 6.88 MeV states of 28Si at incident pion energies of 130, 180, 
and 226 MeV and scattering angles between 115 and 175° in 6° 
increments. The data are compared to previously obtained forward 
angle data through 120° and agree quite well. The data show a 
generally flat angular dependence for angles greater than 100°. 
Several theoretical codes are reviewed for their ability to predict 
large angle scattering. Coordinate-space and momentum-space 
models generally thought to be sufficient for predicting forward an- 
gle scattering have proved to be inappropriate for use at large 
angles. A new phenomenological delta-hole model, currently under 
modification, shows a greatly enhanced ability to predict scattering 
at back angles. 


36411 Energy flow and stopping in relativistic heavy-ion 
collisions at &,,/A=14.6 GeV. Barrette, J.; Bellwied, R.; Braun- 
Munzinger, P.; Cleland, W.E.; David, G.; Duek, E.; Fatyga, M.; 
Fox, D.; Gavron, A.; Greene, S.V. E814 Collaboration. Physical 
Review Letters (USA), 64(11): 1219-1222 (12 Mar 1990). 
Collisions of *®Si+Al, Cu, Pb at Ej,/A=14.6 GeV were studied in 
a calorimetry-based experiment at the BNL Alternating Gradient 
Synchrotron. Transverse-energy production was measured for 
pseudorapidities —0.5<n<0.8. Correlations with the spectra and 
multiplicity of neutrons and protons emitted into a forward 0.8° 
cone demonstrate quantitatively the large amount of nuclear stop- 
ping observed in these reactions. Calculations in hadronic-fireball 
or nucleon-nucleon based models underpredict the measured 


transverse-energy production for Si+Pb and indicate the need to in- 
clude rescattering of secondaries and /or contributions from target 
fragmentation. 


36412 Charged particle decay from giant monopole reso- 
nance in 7*Sj. Toba, Y. (Cyclotron Institute, Texas A&M University, 
College Station, Texas 77843 (USA)); Lui, Y.; Youngblood, D.H.; 
Garg, U.; Grabmayr, P.; Knoepfle, K.T.; Riedesel, H.; Wagner, G.J. 
Physical Review, C (Nuclear Physics) (USA), 41(4): 1417-1434 
(Apr 1990). DOE Contract FG05-86ER40256. 

Proton and alpha decay from the giant resonance region of 2®Si 
excited with a 129 MeV alpha particle beam has been measured in 
coincidence with inelastic alpha particles detected at 0°. The angu- 
lar correlation data show the presence of decay from both £0 and 
E2 giant resonances. The £0 giant resonance decays primarily 
through the ap, a1, Po, and p; 2 channels with the branching ratios 
18+6 %, 24+8 %, 2349 %, and 18+8 %, respectively. Substantial 
direct decay is observed. 


36413 Electromagnetic dissociation of Si at &,./A=14.6 
GeV by nucleon emission. Barrette, J.; Braun-Munzinger, P.; Cle- 
land, W.E.; David, G.; Duek, E.; Fatyga, M.; Fox, D.; Greene, S.V.; 
Hall, J.R.; Heifetz, R. E814 Collaboration. Physical Review, C (Nu- 
clear Physics) (USA), 41(4): 1512-1519 (Apr 1990). 

Electromagnetic dissociation cross sections for one, two, and 
three nucleon removal were measured for an &,,/A=14.6 GeV 78Si 
beam impinging on 27Al, 12°Sn, and 2°°Pb targets. The measured 
cross sections exhibit an approximate Z;* dependence and are 
well reproduced by calculations convoluting the virtual photon 
spectrum with the experimental o(+,N) photonuclear cross sec- 
tions. Comparison with other experimental results and energy 
dependence of the cross sections are discussed. 


36414 Pion elastic and inelastic scattering from ™*Mg and 
26Mg. Blanpied, G.S. (University of South Carolina, Columbia, 
South Carolina 29208 (USA)); Hernandez, J.; Mishra, C.S.; Mize, 
W.K.; Whisnant, C.S.; Ritchie, B.G.; Morris, C.L.; Seestrom-Morris, 
S.J.; Moore, C.F.; Seidl, P.A. Physical Review, C (Nuclear Physics) 
(USA), 41(4): 1625-1636 (Apr 1990). 

Reported are measurements of angular distributions of 
resonance-energy positive and negative pions exciting approxi- 
mately 40 states in **Mg and 2°Mg. These include the (ground 
state, 0*), (1.36 MeV, 2*), (4.14, 2*), (5.93, 4*), (6.44, O*), (7.34), 
(7.55, 3), (8.33, 3-), (9.32, 4*), (9.97, 5-), (11.08, 3-), (12.06), 
(13.26), (13.96, 3-), (15.1, T=1, 6-), and (15.4) states in **Mg 
and the (ground state, 0*), (1.81, 2*), (2.92, 2*), (3.59, 0*), (4.31, 
2++4+), (4.90, 4*), (5.31, 2+), (5.44, 4*), (5.69, 4*), (6.86, 3-), 
(7.33, 3-), (7.79, 3-), (8.17, 3—), (9.2, possible 6—), (10.30, 4*), 
and (18.1, T=2, 6—) states in ““Mg. The distorted-wave impulse 
approximation with a Kisslinger form for the optical potential using 
a x-nucleon t matrix at a shifted energy of —-25 MeV was found to 
explain the elastic scattering data from **26Mg in the energy range 
116-292 MeV that is spanned by these data. Inelastic 
distorted-wave impulse approximation calculations employing 
collective-model deformation parameters were simultaneously fitted 
to the x* and x~ data for each state. 
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36415 Experimental test of a newly proposed empirical rela- 
tionship between the centroid and width of the giant 
quadrupole resonance and the neutron binding energy of the 
nucleus. Garg, U. (Physics Department, University of Notre Dame, 
Notre Dame, Indiana 46556 (USA)); Beard, K.B.; Ye, D.; Galonsky, 
A.; Murakami, T.; Winfield, J.S.; Lui, Y.; Youngblood, D.H. Physical 
Review, C (Nuclear Physics) (USA), 41(4): 1845-1847 (Apr 1990). 
DOE Contract FG05-86ER40256. 

Via the inelastic scattering of 50 MeV/nucleon '4N ions, the giant 
quadrupole resonance in *°Ni and ®4Ni has been investis-ted * 
test experimentally a newly proposed relationship between th. ---- 
troid and width of the giant quadrupole resonance and the neutron 
binding energy of the nucleus. Our results do not confirm the pro- 
posed relationship. 
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36416 The multiple Coulomb scattering of very heavy 
charged particles. Wong, M. (Lawrence Berkeley Laboratory, 
University of California, Berkeley, California 94720 (USA)); Schim- 
merling, W.; Phillips, M.H.; Ludewigt, B.A.; Landis, D.A.; Walton, 
J.T.; Curtis, S.B. Medical Physics (USA), 17(2): 163-171 (Mar 
1990). DOE Contract AC03-76SF00098. 

An experiment was performed at the Lawrence Berkeley Labora- 
tory BEVALAC to measure the multiple Coulomb scattering of 
650-MeV/A uranium nuclei in 0.19 radiation lengths of a Cu target. 
Differential distributions in the projected multiple scattering angle 
were measured in the vertical and horizontal planes using silicon 
position-sensitive detectors to determine particle trajectories before 
and after target scattering. The results were compared with the 
multiple Coulomb scattering theories of Fermi and Moliere, and 
with a modification of the Fermi theory, using a Monte Carlo simu- 
lation. These theories were in excellent agreement with experiment 
at the 2c level. The best quantitative agreement is obtained with 
the Gaussian distribution predicted by the modified Fermi theory. 
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36417 (CONF-9005221—1) Observation of entrance channel 
effects in compound nucleus formation with high energy +7- 
rays. Thoennessen, M. (Oak Ridge National Lab., TN (USA)); 
Beene, J.R.; Auble, R.L.; Bertrand, F.E.; Baktash, C.; Halbert, M.L.; 
Horen, D.J.; Ludemann, C.A.; Sarantites, D.G.; Stracener, D.W. 
Oak Ridge National Lab., TN (USA). [1990]. 8p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400. From In- 
terface between nuclear structure and heavy-ion reaction dynamics 
conference; Notre Dam, IN (USA); 24-26 May 1990. Order Number 
DE90012162. Available from NTIS, PC A02/MF A01; OSTI; INIS. 
We investigated entrance channel effects in the decay of excited 
160Er and '©Yb, formed with '*O and ®Ni beams by measuring 
high energy (5-25 MeV) +-ray spectra. Gamma rays from the de- 
cay of the giant dipole resonance (GDR) built on highly excited 
states provide a good probe to study these effects, since the + rays 
are emitted in the early stages of the reaction. The y-ray spectra 
measured in the '®O-induced reactions show the typical GDR bump 
whereas the +-ray spectra from the more symmetric entrance chan- 
nels show dramatically different shape. 22 refs., 5 figs., 2 tabs. 


36418 Fusion cross sections for “*.Ti+°°Zr,°2Nb and some 
systematics of heavy-ion fusion at barrier and subbarrier ener- 
gies. Stelson, P.H. (Oak Ridge National Laboratory, Oak Ridge, 
Tennessee 37831 (USA)); Kim, H.J.; Beckerman, M.; Shapira, D.; 
Robinson, R.L. Physical Review, C (Nuclear Physics) (USA), 
41(4): 1584-1599 (Apr 1990). DOE Contract AC05-840R21400. 

Measurements of the fusion cross sections in the barrier and 
subbarrier regions are presented for the four heavy-ion systems 
46,50T|,907; °SNb. The measured cross sections varied from 0.04 to 
400 mb. The evaporation residues were detected by the use of a 
velocity filter. Procedures are described for extracting fusion cross 
sections from such measurements. The observed differences in the 
subbarrier fusion cross sections for the ®°Zr and **Nb nuclei, both 
of which have small collectivity, have led us to question the view 
that excursions of the strong nuclear force due to collective motions 
of the colliding nuclei are the primary enhancement mechanisms 
for the observed heavy-ion subbarrier fusion cross sections. 


36419 Line shapes and lifetimes in the ‘Nd superde- 
formed band. Diamond, R.M. (Nuclear Science Division, Lawrence 
Berkeley Laboratory, Berkeley, California 94720 (USA)); Beausang, 
C.W.; Macchiavelli, A.O.; Bacelar, J.C.; Burde, J.; Deleplanque, 
M.A.; Draper, J.E.; Duyar, C.; McDonald, R.J.; Stephens, F.S. 
Physical Review, C (Nuclear Physics) (USA), 41(4): R1327-R1331 
(Apr 1990). DOE Contract ACO3-76SF00098. 

Lifetimes of members of the superdeformed band in '5Nd have 
been determined by a Doppler-shift attenuation method. In this 
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case, where side feeding occurs along the entire length of the 
cascade, centroid analysis does not give a unique answer and line- 
shape analysis is necessary. We find a transition quadrupole 
moment of 7.4+1.0 b, corresponding to an axis ratio of 1.42. The 
side feeding is ~4 times slower than the main cascade. 
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36420 (CONF-9005221—3) Photon decay of giant multipole 
resonances. Bertrand, F.E.; Beene, J.R. Oak Ridge National Lab., 
TN (USA). [1990]. 15p. Sponsored by U.S. DOE Energy Research. 
DOE Contract ACO5-840R21400. From Interface between nuclear 
structure and heavy-ion reaction dynamics conference; Notre Dam, 
IN (USA); 24-26 May 1990. Order Number DE90012605. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

A brief review of the excitation of giant multipole resonances via 
Coulomb excitation is given which emphasizes the very large cross 
sections that can be realized through this reaction for both 
isoscalar and isovector resonances. Discussion and results where 
available, are provided for the measurement of the photon decay 
of one and two phonon giant resonances. It is pointed out through- 
out the presentation that the use of E1 photons as a “tag” provides 
a means to observe weakly excited resonances that cannot be ob- 
served in the shingles spectra. 26 refs., 16 figs., 1 tab. 


36421 (UCRL-JC—103608) Properties of superdeformed 
bands in the A = 194 region. Henry, E.A. Becker, J.A. (Lawrence 
Livermore National Lab., CA (USA)); Kuhnert, A.; Yates, S.W.; 
Brinkman, M.J.; Cizewski, J.A.; Deleplanque, M.A.; Diamond, R.M.; 
Stephens, F.S.; Beausang, C.W.; Kelly, W.H. Lawrence Livermore 
National Lab., CA (USA). Apr 1990. 7p. Sponsored by U.S. DOE 
Defense Programs; National Science Foundation. DOE Contract 
W-7405-ENG-48 ;AC03-76SF00098. (CONF-900450-3: Nuclear 
structure in the '90’s, Oak Ridge, TN (USA), 23-27 Apr 1990). Or- 
der Number DE90011482. Available from NTIS, PC A02/MF A01; 
OSTI; INIS; GPO Dep. 

At least eighteen superdeformed (SD) bands have been identi- 
fied in mercury, thallium, and lead nuclei since the report of a SD 
band in '®'Hg. Systematic information is beginning to emerge on 
the properties of the SD bands in this mass region, and compar- 
isons with SD bands in the A = 150 region are now possible. 
Recently, data were obtained with the HERA spectrometer at the 
Lawrence Berkeley Laboratory 88” Cyclotron on SD bands in '1*4Pb 
and 'Pb. In these experiments, we bombarded '”®Yb with 24Mg 
and 26Mg. The cross bombardment was necessary to make the as- 
signment of the band to '°Pb certain. These bands are typical of 
other SD bands in the region in many ways. The gamma rays have 
energies that range from about 200 to 800 keV. The gamma-ray 
spacing decreases from about 40 to 30 keV as the transition en- 
ergy increases. Their intensities gradually increase as the 
gamma-ray energies decrease over the upper half of of the se- 
quence, and then sustain a constant value until the one or two 
lowest energy transitions. 18 refs., 4 figs. 


36422 Compound and precompound effects in photon de- 
cay of the giant dipole resonance. Beene, J.R. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831 (USA)); 
Bertrand, F.E.; Horen, D.J.; Lisantti, J.L.; Halbert, M.L.; Hensley, 
D.C.; Mittig, W.; Schutz, Y.; Barrette, J.; Alamanos, N. Physical 
Review, C (Nuclear Physics) (USA), 41(4): R1332-R1335 (Apr 
1990). DOE Contract AC05-840R21400. 

We have investigated the excitation and ground-state photon 
decay of the giant resonance region in 2°°Pb and 2°Bi due to in- 
elastic scattering of 84 MeV/nucleon '70. The inelastic spectra are 
dominated by the isovector giant dipole resonance. The spectra of 
208 Pb and 2%Bi are almost identical in the giant resonance region. 
We conclude that the resonance strength functions are very nearly 





the same for these nuclei. Significant differences are, however, 
found in the distribution of ground-state decay photons from the 
two nuclei. These differences appear to be due to a large contribu- 
tion from decay of fully damped compound states in “Pb. 
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36423 (BNL-44542) Strangeness in nuclei. Millener, D.J.; 
Dover, C.B. Brookhaven National Lab., Upton, NY (USA). Apr 
1990. 22p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO2-76CH00016. (CONF-9002122—1: Winter school on 
hadronic physics with multi-GeV electrons, Les Houches (France), 
6-15 Feb 1990). Order Number DE90011514. Available from NTIS, 
PC A03/MF A01; OSTI; INIS; GPO Dep. 

The basic properties of A hypernuciei, which can exist as 
particle-stable systems with spectroscopies analogous to those of 
ordinary nuclei, are reviewed. We discuss shell-model calculations 
for the structure of A hypernuciei and their production via the 
(K~-,x—) and (x*,K*) reactions. The prospects for investigating hy- 
pernuciear structure at high-energy electron accelerator facilities 
via the (e,e’K) or (+,K) reactions, which are kinematically similar to 
the (x*,K*) reaction, but which favor spin-slip transitions, are con- 
sidered. 53 refs., 12 figs., 2 tabs. 


36424 (BNL-44632) Empirical estimates of the proton- 
neutron interaction and diabolical points. Zhang, J.-Y. 
(Academia Sinica, Beijing, BJ (China). Inst. of Theoretical Physics); 
Garrett, J.D.; Casten, R.F.; Brenner, D.S. Brookhaven National 
Lab., Upton, NY (USA). [1990]. 9p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-76CH00016. (CONF- 
900450-4: Nuclear structure in the '90’s, Oak Ridge, TN (USA), 
23-27 Apr 1990). Order Number DE90012230. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The use of constant-N contours in the (w,A) plane is demon- 
strated both for establishing diabolical points and for studying 
regularities and fluctuations in the spectrum of single-particle 
states. Likewise the average properties and fluctuations of empiri- 
cal proton-neutron interactions, obtained from double differentials 
of the total energy with respect to N and Z, are discussed for the 
ground states of all even-even nuclei with N > 40 and as a function 
of the rotational frequency for the lowest even-spin, positive-parity 
decay sequence of deformed rare earth nuclei. 25 refs., 3 figs. 


36425 (CEA-CONF-9809) Knowledge from the low energy 
results. Gosset, J. CEA Centre d’Etudes Nucleaires de Saclay, 91 
- Gif-sur-Yvette (France). Service de Physique Nucleaire a 
Moyenne Energie. 1988. 65p. (In French). (CONF-8809477—: Sum- 
mer School on Nuclear Physics and Particle Physics, Lyon 
(France), 12-16 Sep 1988). Order Number DE90792955. Available 
from NTIS (US Sales Only), PC AO4/MF A01. 

Before being used at very high energies, in order to search for 
the quark-gluon plasma, nucleus-nucleus central collisions have 
been studied at low energy, between about 20 MeV per nucleon 
and 10 GeV per nucleon, with the same objective to explore the 
phase diagram of nuclear matter, but in a regime where both 
temperature and energy are too small for plasma formation. Ap- 
proaching this very complicated problem of nuclear physics led to 
many difficulties. They are first reviewed, and various means devel- 
oped in order to solve them are considered. These difficulties are 
then detailed along discussions about temperature and nuclear col- 
lective flow. Temperature is a concept which is commonly used but 
also a quantity which is difficult to measure. Nuclear collective flow 
is a very interesting compression effect; it has been observed ex- 
perimentally after being predicted theoretically, but its interpretation 
in terms of the nuclear matter equation of state remains quite diffi- 
cut. 


36426 (CTA-IEAv-001/85) The total cross sections of heavy 
ion reaction and the nuclear transfer. Rego, R.A. Centro Tecnico 
Aeroespacial, Sao Jose dos Campos, SP (Brazil). Inst. de Estudos 
Avancados. 7 Feb 1985. 177p. (in Portuguese). Order Number 
DE90629303. Available from NTIS (US Sales Only), PC AOS/MF 
A01; OSTI; INIS. 
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The total reaction cross section of the systems '*C + '2C, 12C + 
Ca, 12C + Zr, 12C + M8 Pb, MCa + Ca, Ca + Ph 4 7, 
+ Zr, Zr + 2°8Pb and 2° Pb + 2°8Pb for a wide range of ener- 
gies has been calculated microscopically. A WKB expression for 
the imaginary phase shift in the impact paremeter representation 
has been employed. The imaginary part of the optical potential has 
been constructed by using the first term of multiple scattering 
theory with the effect of Pauli blocking incorporated into it. The in- 
clusion of the nuclear and Coulomb interactions is shown to be 
important. The theoretical results do not show very good 
agreement with the experimental data at lower energies. This is at- 
tributed to the weak absorption contained in the imaginary potential 
of the "to, 0g” interaction, wich contained only quasifree knock-out 
as the dominant reaction mechanism. (author). 


36427 (IFIN-FT—350-1989) Pionic radioactivity versus spon- 
taneous fission in decay of superheavy nuclei. jon, D.B. 
(Central Inst. of Physics, Bucharest (Romania). Inst. of Physics 
and Nuclear Engineering); lvascu, M.; lon-Mihai, R. Central Inst. of 
Physics, Bucharest (Romania). Inst. of Physics and Nuclear Engi- 
neering. Mar 1989. 19p. Order Number DE90629339. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

The pionic radioactivity as dominant decay mode of superheavy 
elements (SHE) is investigated. The dynamical thresholds as well 
as the competition between the ground state pionic radioactivity 
and the spontaneous fission are discussed. It is shown that usual 
island of stability around the doubl magic nucleus 7%°(114) is de- 
stroyed via a deep instability due to the spontaneous pion emission. 
An island of relative stability against the pionic dominant decay 
mode is predicted to be around the magic nucleus 5°4(120). The pi- 
onic radioactivity dominance in the SHE region can be considered 
as one of the possible reasons why SHE nuclei have not been 
synthesized and/or identified using heavy ion reactions.(authors). 


36428 (IFIN-FT—352-1989) Pionic radioactivity as dominant 
decay mode of nuclei with A-odd. lon, D.B. (Central 
Inst. of Physics, Bucharest (Romania). Inst. of Physics and Nuclear 
Engineering); lvascu, M.; lon-Mihai, R. Central Inst. of Physics, 
Bucharest (Romania). Inst. of Physics and Nuclear Engineering. 
Apr 1989. 20p. Order Number DE90629340. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

The pionic radioactivity as possible dominant decay mode of su- 
perheavy elements (SHE) with A-odd is investigated. The Qp 
-systematics, dynamical thresholds as well as the competition be- 
tween the spontaneous pion emission and spontaneous fission are 
discussed. It is shown that the usual,island around the double 
magic nucleus 2% (114) is supressed via a deep instability due to 
the pionic decay mode. An island of relative stability against the pi- 
onic dominant decay mode is predicted to be around the magic 
nucleus 9 (119).(authors). 


36429 (IFIN-FT-353-1989) Low-lying isovector monopole 
resonances. Grigorescu, M. (Central Inst. of Physics, Bucharest 
(Romania). Inst. of Physics and Nuclear Engineering). Central Inst. 
of Physics, Bucharest (Romania). Inst. of Physics and Nuclear En- 
gineering. Apr 1989. 11p. Order Number DE90629251. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 
Considering the equality of the proton and neutron Fermi levels 
as an indication of a phenomenological interaction between pairs 
of protons and neutrons, low-energy isovector monopole reso- 
nances are proved to appear in the superfluid nuclei. The required 
phenomenological interaction is presented as an isospin symmetry 
breaking mean-field for the four particle interaction. (author). 


36430 (IFIN-FT-361-1989) A statistical model for pionic 
radioactivity. lon, D.B. (Central Inst. of Physics, Bucharest (Roma- 
nia). Inst. of Physics and Nuclear Engineering); Ivascu, M.; 
lon-Mihai, R. Central Inst. of Physics, Bucharest (Romania). Inst. of 
Physics and Nuclear Engineering. Apr 1989. 24p. Order Number 
DE90629341. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

A simple statistical model for the pionic nuclear radioactivity is 
proposed. Then, an extraordinary sensitivity of the pionic yield to 
the nuclear temperature T as well as an extremely low value of the 
average kinetic energy of the emitted pions are demonstrated. (au- 
thors). 
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36431 (IFIN-NP-69-1989) Estimations of cluster emission 
rates based on 1988 mass tables. Poenaru, D.N. (Central Inst. of 
Physics, Bucharest (Romania). Inst. of Physics and Nuclear Engi- 
neering); lvascu, M.; Cata, |.; Mazilu, D.; Depta, K.; Greiner, W. 
Central Inst. of Physics, Bucharest (Romania). Inst. of Physics and 
Nuclear Engineering. Jun 1989. 219p. Order Number DE90629304. 
Available from NTIS (US Sales Only), PC A10/MF A01; OSTI; INIS. 

Eight table of calculated nuclear decay properties are presented. 
Kinetic energies, half-lives and branching ratios relative to alpha- 
decay are estimated for the most probable clusters, with Z,<28, 
spontaneously emitted from nuclides with masses tabulated in 
Atomic Data and Nuclear Data Tables in 1988 (E.P.Haustein spe- 
cial editor).(authors). 


36432 (IFIN-NP-—70-1989) Cluster radioactivities of nuclei 
far off the beta-stability. Poenaru, D.N. (Central Inst. of Physics, 
Bucharest (Romania). Inst. of Physics and Nuclear Engineering); 
lvascu, M.; Cata-Danil, |.; Greiner, W. Central Inst. of Physics, 
Bucharest (Romania). Inst. of Physics and Nuclear Engineering. 
Oct 1989. 14p. Order Number DE90629305. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

New regions of cluster radioactivities (CR) far from the line of 
beta-stability are predicted within analytical superasymmetric fis- 
sion model.(authors). 


36433 IFIN-NP—72-1989) Incomplete inelastic pro- 
cesses in °Mo + Mo and Sn + Sn at 18 and 24 MeV/ 
u. Petrovici, M. (Central Inst. of Physics, Bucharest (Romania). 
Inst. of Physics and Nuclear Engineering). Central Inst. of Physics, 
Bucharest (Romania). Inst. of Physics and Nuclear Engineering. 
Dec 1989. 18p. Order Number DE90629306. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

Experimental evidence on inclomplete deep inelastic process in 
100Mo + 1°°Mo at 18.67 MeV/u, 23.75 MeV/u and in '2°Sn + 12°Sn 
at 18.34 MeV/u are presented. Such a mechanism is responsible 
for strong deviations observed at these incident energies in o*2- 
TKEL/, (for two-body) and P3/(P2 + Ps3)-TKEL (for three-body) 
systematics. Calculations which predict the number of preequilib- 
rium emitted nucleons and the corresponding excitation energy per 
nucleon that remains in the dinuclear system could explain the ob- 
served discrepancies. (author). 


36434 (INIS-mf—12603) The study of M1 and M3 collective 
states for even-even nuclei and the study of M1 collective 
states for even-odd nuclei. Doru Sabin Delion (Centrul de Fizica 
Pamintului si Semismologie, Bucharest, (Romania)). Comitetul de 
Stat pentru Energia Nucleara, Bucharest (Romania). 1989. 23p. (in 
Romanian). Order Number DE90629261. Available from NTIS (US 
Sales Only), PC A03/MF A01; OSTI; INIS. 

The coherent states model (CSM) is applied to investigate the 
collective magnetic states M1 and M3 in even-even nuclei and the 
collective magnetic states M1 in even-odd nuclei. 


36435 (INIS-mf-12605) Contributions at the phenomeno- 
logical and microscopical descriptions of the magnetic dipolar 
collective states for even-even deformed nuclei. loan |, Ursu 
(Central Inst. of Physics, Bucharest (Romania). Inst. of Physics 
and Nuclear Engineering). Comitetul de Stat pentru Energia Nucle- 
ara, Bucharest (Romania). 1989. 24p. (In Romanian). Order 
Number DE90629262. Available from NTIS (US Sales Only), PC 
A03/MF A01; OSTI; INIS. 

The low energy collective dipole magnetic states of deformed 
even-even nuclei in active and rare earth region are studied in the 
framework of the generalized coherent states model (GCSM) and 
boson expansion model. 


36436 (IPNO-TH-88-11) About correlations in nuclei and in 
nuclear reactions. Ngo, H. Paris-11 Univ., 91 - Orsay (France). 
Inst. de Physique Nucleaire. 1988. 35p. (CONF-8808302-: Interna- 
tional Summer School on Heavy lon Reaction Theory, Lanzhou 
(China), 10-18 Aug 1988). Order Number DES90792953. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

We describe how to characterize and evaluate the effects of cor- 
relations in nuclear structure and nuclear reactions. After a physical 
introduction in infinite nuclear matter of some important concepts, 
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we briefly survey empirical evidences of the limitation of the shell- 
model potential. This leads to introduce the mass operator which 
has proved to be the basic ingredient in the determination of many 
quantities characteristic of correlations (occupation probabilities, 
spectroscopic factors, effective masses). Using the Green function 
formalism, we discuss the main microscopic approaches developed 
to calculate the mass operator. Within this formalism, we present a 
semi-phenomenological model based on the application of disper- 
sion relations. It allows to estimate accurately the properties of the 
average potential in a wide energy range. These investigations 
about correlations are applied to calculate ®°°Pb ground-state ob- 
servablies. Finally, some of the above concepts are extended to 
heavy ion reactions. 


36437 (LA-UR-90-1630) Global nuclear-structure calcula- 
tions. Moeller, P.; Nix, J.R. Los Alamos National Lab., NM (USA). 
20 Apr 1990. 8p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-36. (CONF-900450-1: Nuclear structure in 
the '90’s, Oak Ridge, TN (USA), 23-27 Apr 1990). Order Number 
DE90011974. Available from NTIS, PC A02/MF A01; OSTI; INIS; 
GPO Dep. 

The revival of interest in nuclear ground-state octupole deforma- 
tions that occurred in the 1980’s was stimulated by observations in 
1980 of particularly large deviations between calculated and experi- 
mental masses in the Ra region, in a global calculation of nuclear 
ground-state masses. By minimizing the total potential energy with 
respect to octupole shape degrees of freedom in addition to «2 and 
€4 used originally, a vastly improved agreement between calculated 
and experimental masses was obtained. To study the global behav- 
ior and interrelationships between other nuclear properties, we 
calculate nuclear ground-state masses, spins, pairing gaps and B- 
decay and half-lives and compare the results to experimental 
qualities. The calculations are based on the macroscopic- 
microscopic approach, with the microscopic contributions 
calculated in a folded-Yukawa single-particle potential. 


36438 Microscopic calculation of bremsstrahlung emission 
in *He+a collisions. Liu, Q.K.K. (Bereich Physik, Hahn-Meitner In- 
stitut, D-1000 Berlin 39, Federal Republic of Germany (DE)); Tang, 
Y.C.; Kanada, H. Physical Review, C (Nuclear Physics) (USA), 
41(4): 1401-1416 (Apr 1990). DOE Contract AC02-79ER10364. 

The bremsstrahlung emission cross section from *He+a. collisions 
has been calculated and is found to compare quite satisfactorily 
with the experimental result. To describe the scattering system, we 
use the single-channel resonating-group wave functions which 
reproduce the essential characteristics, especially in the energy re- 
gion including the important *F resonances. The photon-emission 
operator used is translationally invariant and the center-of-mass 
motion is strictly eliminated from the transition amplitude. The mul- 
tipole component of this amplitude is written in closed form without 
invoking the long-wavelength approximation. These formulas can 
be used immediately for bremsstrahlung emission and other elec- 
tromagnetic transitions in other light nuclear systems. 


36439 Transverse momenta, nuclear equation of state, and 
momentum-dependent interactions in heavy-ion collisions. 
Gale, C. (Physics Department, McGill University, Montreal, 
Quebec, Canada H3A 2T8 (CA)— Physics Department, State Uni- 
versity of New York at Stony Brook, Stony Brook, New York 11794 
(USA)); Welke, G.M.; Prakash, M.; Lee, S.J.; Das Gupta, S. Physi- 
cal Review, C (Nuclear Physics) (USA), 41(4): 1545-1552 (Apr 
1990). DOE Contract FG02-88ER40388. 

We investigate the generation of transverse momentum in high- 
energy heavy-ion collisions and its relation to the nuclear equation 
of state. We find that streamer chamber data can be fitted by 
Boltzmann-Uehling-Uhlenbeck calculations with a momentum- 
dependent potential that closely models realistic nuclear matter 
interactions and yields an equation of state with K=215 MeV. 


36440 + Natural-parity states in superdeformed bands and 
pseudo SU(3) symmetry at extreme conditions. Nazarewicz, W. 
(Institute of Physics, Warsaw University of Technology, ulica 
Koszykowa 75, PL-00662 Warsaw, Poland (PL)— Oliver Lodge 
Laboratory, University of Liverpool, Liverpool L69 3BX, United 
Kingdom (GB)— Oak Ridge National Laboratory, Oak Ridge, Ten 





Physical Review Letters (USA), 64(14): 1654-1657 (2 Apr 1990). 
DOE Contract AC05-840R21400. 

The structure of recently discovered identical superdeformed 
bands in '*'Tb and '5@Dy, and in °Gd and '5'Tb are discussed in 
terms of the strong-coupling approach. Based on the experimental 
evidence that the superdeformed core of '5@Dy is extremely insen- 
sitive to the polarization effects induced by the odd particle, the 
bands are shown to exhibit the presence of the pseudo SU(3) sym- 
metry at extreme conditions of large elongations and high spins. 


36441 Phenomenology of quasifree scattering. Kalbach, C. 
(Physics Department, Duke University, Durham, North Carolina 
27706 (USA)). Physical Review, C (Nuclear Physics) (USA), 41(4): 
1656-1667 (Apr 1990). 

The systematics of quasifree scattering have been studied and 
parametrized for incident proton energies of 100-1000 MeV on a 
variety of targets. The observed position of the quasifree scattering 
peak at various emission angles closely tracks the kinematics for 
free nucleon-nucleon scattering. The peak widths are a function of 
the incident energy and of sin@ in the N-N center of mass. The 
angle-integrated cross section is described in terms of a peripheral 


interaction with a single nucleon in the target nucleus and has a 


threshold of 150-200 MeV. The angular variation of the cross sec- 
tion is either nearly isotropic or, at higher energies, exponential in 
cos6. The simple parametrization derived here allows a semiquan- 
titative estimate of quasifree scattering peaks with no adjustable 
parameters. 


36442 Two-photon decay of the first excited 0* state in '°O. 
Hayes, A.C. (Theoretical Physics Institute, School of Physics and 
Astronomy, University of Minnesota, Minneapolis, Minnesota 55455 
(USA)— Theoretical Division, Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545 (USA)); Friar, J.L.; Strottman, D. 
Physical Review, C (Nuclear Physics) (USA), 41(4): 1727-1735 
(Apr 1990). DOE Contract FG02-87ER40328. 

Recent experiments observed unexpectedly strong interference 
between the E1-E1 and Mi-M1i 2+ decay modes of, the 0* (6.05 
MeV) state in '*O. We present the results of a detailed calculation 
which evaluates the two-photon amplitude between realistic non- 
spurious many-body wave functions derived from a large basis 
SU(3) shell-model calculation, including up to Siw of excitation. It is 
found that, as a result of strong cancellation between contributions 
to the transition polarizability from the giant dipole states built on 
the closed shell and the deformed (6.05 MeV) 0* state, the 2&1 
matrix element is greatly suppressed. Since the standard one-body 
Mi operator cannot excite the closed shell, strong cancellations 
are not seen in this case. The resulting 2M1 decay mode becomes 
competitive with the 2E1 decay, although it is still underestimated 
by the calculations. 


36443. Vacuum polarization currents in finite nuclei. Furn- 
stahl, R.J. (Department of Physics and Astronomy, University of 
Maryland, College Park, Maryland 20742 (USA)); Price, C.E. Phys- 
ical Review, C (Nuclear Physics) (USA), 41(4): 1792-1802 (Apr 
1990). DOE Contract FG02-87ER40335. 

Self-consistent relativistic Hartree calculations of odd-A nuciei, in- 
cluding vacuum polarization, are presented. The contribution to the 
baryon current from the deformed Dirac sea is calculated using a 
derivative expansion. This vacuum current does not affect magnetic 
moments; however, at intermediate momentum transfers it tends to 
cancel the current from the deformed occupied core, as expected 
from the random-phase approximation response in nuclear matter. 
Wave function mixing for the valence state, which arises in the 
self-consistent solution but not in random-phase approximations, 
significantly affects both Dirac and anomalous currents. 


36444 Dependence of the European Muon Collaboration ef- 
fect on nuclear structure. Kumano, S. (Department of Physics 
and Astronomy, University of Tennessee, Knoxville, Tennessee 
37996 (USA)— Physics Division, Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37831 (USA)— Nuclear Theory Center, 
Indiana University, Bloomington, Indiana 4 Physical Review, C (Nu- 
clear Physics) (USA), 41(4): 1855-1858 (Apr 1990). DOE Contract 
AC05-840R21400. 

We investigate a dependence of the “old” European Muon Collab- 
oration (EMC) effect on nuclear structure, namely the dependence 
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on the location of the struck quark within a nucleus (“local” EMC ef- 
fect). The EMC effect is examined by the rescaling model and also 
by the nuclear binding model. We find that they give similar results 
in the sense that scattering from a central or deeply bound con- 
stituent gives a larger EMC effect than scattering from a surface or 
weakly bound constituent. If accurate experimental data become 
available, these interesting effects could be investigated in detail. 


36445 Comment on “Simultaneous analyses of elastic scat- 
tering and fusion cross sections for the *7S+5*-“Ni systems at 
energies near the Coulomb barrier”. Satchler, G.R. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37831 (USA)); Na- 
garajan, M.A.; Lilley, J.S.; Thompson, I.J. Physical Review, C 
(Nuclear Physics) (USA), 41(4): 1869-1872 (Apr 1990). DOE Con- 
tract ACO5-840R21400. 

An explanation is offered for the large fusion radii obtained in the 
optical model description of heavy-ion fusion given by Udagawa et 
al. An extension of the model is suggested, and possible effects on 
the spin distribution are discussed. It is contended that the large fu- 
sion radii cannot be deduced from the elastic scattering alone. The 
role of Coulomb excitation for these systems is also discussed. 
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36446 (CEA-CONF—9808) Linear radiation transport in ran- 
domly distributed binary mixtures: a one dimensional and 
exact treatment for the scattering case. Vanderhaegen, D. (CEA 
Centre d’Etudes de Limeil, 94 - Villeneuve-Saint-Georges (FR)); 
Deutsch, C. CEA Centre d’Etudes de Limeil, 94 - Villeneuve-Saint- 
Georges (France). 1988. 50p. (CONF-8806104—: International 
workshop on atomic physics for ion driven fusion, Orsay (France), 
20-24 Jun 1988). Order Number DE90792956. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

Scattering effects are considered for radiative transfer within ran- 
domly distributed and binary mixtures in one dimension. The most 
general formalism is developed within the framework of the invari- 
ant imbedding method. The length L of the random sample thus 
appears as a new variable. One transmission coefficient T(L) 
suffices to specify locally the intensities. By analogy with the homo- 
geneous situation, one introduces an effective opacity with <T> = 
(1 + Cof L)-* fulfilling Cott<<o> = Po 09 + Pi 771 (0 and 1 respec- 
tively refer to the components involved in the mixture). Equality is 
reached when L 0, oo. Otherwise, oo, experiences a deep trans- 
mission window. 


36447 (CONF-9004186-2) Temperature of the 
first sharp diffraction peak in vitreous silica. Moen, L.K. 
(Willamette Univ., Salem, OR (USA)); Montague, D.G.; Susman, 
S.; Volin, K.J.; Price, D.L. Argonne National Lab., IL (USA). Apr 
1990. 5p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. From 4. national undergraduate resesearch 
conference; Schenectady, NY (USA); 19-21 Apr 1990. Order Num- 
ber DE90011181. Available from NTIS, PC A02/MF A01 - OSTI. 
Diffraction measurements on glasses often generate a structure 
factor with a prominent first sharp diffraction peak (FSDP). A tem- 
perature dependent change in the FSDP is most often attributed to 
two competing effects. Reduced frustration arising from a lower 
density tends to increase the intensity and decrease the width, 
while thermal vibrations tend to decrease the intensity and increase 
the width. In covalent glasses, the FSDP typically broadens and 
decreases in height with increasing temperature. Most oxide and 
chalcogenide glasses display a reversibly increasing FSDP with in- 
creasing temperature. Although vitreous silica (SiOz) has been 
extensively researched, only Soklakov et al. have investigated its 
structure factor at eievated temperatures. They concluded that the 
temperature dependence of the FSDP (observed in x-ray diffraction 
patterns) was comparable to other oxide and chalcogenide glasses. 
Vitreous SiO2, however, has an extremely small coefficient of ther- 
mal expansion (0.55 x 10—cm/em C°). Consequently its density 
varies little with temperature and an increase in the intensity of its 
FSDP is not expected. The purpose of this study is to determine 
the temperature dependence of the FSDP in vitreous silica using 
modern methods of neutron scattering. 9 refs., 1 fig., 2 tabs. 
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36448 (CTA-IEAv-RP-08/85) Generation of discrete inelas- 
tic and elastic transfer matrix. Garcia, R.D.M.; Santina, M.D. 
Centro Tecnico Aeroespacial, Sao Jose dos Campos, SP (Brazil). 
Inst. de Estudos Avancados. 8 Apr 1985. 20p. (In Portuguese). Or- 
der Number DE90629232. Available from NTIS (US Sales Only), 
PC AOS/MF A01; OSTI; INIS. 

A technique developed for the calculation of the isotropic and lin- 
early anisotropic components components of elastic and discrete 
inelastic transfer matrices is presented in this work. The implemen- 
tation of the technique is discussed in detail and numerical results 
obtained for some examples are compared with results reported in 
the literature or generated with the use of several processing 
codes. (author). 


36449 Physical aspects of charged particle track structure. 
Ritchie, R.H. (Oak Ridge National Lab., TN (USA)); Hamm, R.N.; 
Turner, J.E.; Wright, H.A.; Ashley, J.C.; Basbas, G.J. pp. 141-155 
of Recent advances in track physics. Benton, E.V.; Starace, A.F. 
(eds.). Pergamon Press, Oxford, England (1989). DOE Contract 
AC05-840R21400. (CONF-8810329-: International conference on 
recent advances in track physics, Lincoln, NE (USA), 18-20 Oct 
1988). 

A plasmon generated by a swift charged particle constitutes a 
coherent excitation about the particle track. The authors discuss 
the physics of the plasmon in condensed matter and its effects on 
electron transport in liquid water. Criteria for the existence of the 
plasmon in a given substance, its characteristics when generated 
by a swift charged particle, its representation in impact parameter 
space, and its decay into localized excitations are described. They 
describe how plasmon excitation and decay are implemented in 
our Monte Carlo code, OREC, and how track structure calculations 
are affected by this mode. 46 refs., 17 figs. 


36450 A semiempirical tight-binding calculation of the di- 
electric response function of water. Zaider, M. (Columbia Univ., 
New York, NY (USA)); Fry, J.L.; Orr, D.E. pp. 159-167 of Recent 
advances in track physics. Benton, E.V.; Starace, A.F. (eds.). 
Pergamon Press, Oxford, England (1989). DOE Contract FG02- 
88ER60631. (CONF-8810329-: International conference on recent 
advances in track physics, Lincoln, NE (USA), 18-20 Oct 1988). 

In this paper the authors examine the possibility of using ab initio 
calculations of the energy-band structure of cubic ice towards ob- 
taining its wave-number- and frequency-dependent dielectric 
function. In this calculation they are using a semiempirical tight- 
binding (STB) Hamiltonian, whose parameters are adjusted by 
comparing available data with the caiculated density of states 
(DOS) and energy-loss function, Im[—1/e(q,w)]. Once the Hamilton- 
ian is obtained, one can extend the calculation to other forms of 
condensed water. Although they are able to reasonably reproduce 
the data, it appears that the use of a perhaps more realistic Hamil- 
tonian is warranted. Within the limits of the accuracy of this 
calculation, they are not able to support the interpretation of the 
large peak at 21 eV in the energy-loss function as belonging to a 
collective (plasmon) excitation. 31 refs., 7 figs. 


36451 ives on the development of track physics. 
Katz, R. (Univ. of Nebraska, Lincoln (USA)). pp. 221-224 of Recent 
advances in track physics. Benton, E.V.; Starace, A.F. (eds.). 
Pergamon Press, Oxford, England (1989). (CONF-8810329-: inter- 
national conference on recent advances in track physics, Lincoln, 
NE (USA), 18-20 Oct 1988). 

In this paper the author, Robert Katz, chronicles his involvement 
in track physics for the past 25 years. He starts with the event that 
initiated his involvement and continues with the problems and 
progress he has seen since that time. Also, discussed are the dif- 
ferent scientific fields in which track physics has a role. Some 
examples are radiation physics, radiobiology, instrumentation, etc. 
7 refs. 


36452 Transport model of thermal and epithermal positrons 
in solids. |. Kong, Y. (Department of Physics, Brookhaven Na- 
tional Laboratory, Upton, New York 11973 (USA)); Lynn, K.G. 
Physical Review, B: Condensed Matter (USA), 41(10): 6179-6184 
(1 Apr 1990). DOE Contract AC02-76CH00016. 

Epithermal positron transport in solids is treated by employing a 
one-dimensional Boltzmann equation, which, in combination with 
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the diffusion equation for the thermalized positrons, gives rise to a 
more realistic mode! for transport of positrons implanted into solids 
with variable energies. Thermalization is accounted for by the aver- 
aged inelastic scattering of the epithermal positrons, although the 
epithermal positron energy distribution cannot be predicted from 
this model. 


36453 Transport model of thermal and epithermal positrons 
in solids. Il. Kong, Y. (Department of Physics, Brookhaven Na- 
tional Laboratory, Upton, New York 11973 (USA)); Lynn, K.G. 
Physical Review, B: Condensed Matter (USA), 41(10): 6185-6192 
(1 Apr 1990). DOE Contract AC02-76CH00016. 

A many-level epithermal positron transport model in solids is de- 
veloped with a three-level model! solved and analyzed. Epithermal 
positron effects in a bilayer system are also discussed, where the 
enhancement of epithermal positron reemission could be a poten- 
tial tool for analysis of buried interfaces. 


6550 Medical Physics 
Refer also to citation(s) 34179, 34537, 34538, 35729, 36035 


36454 Review of radial dose measurement technique and 
data. Varma, M.N. (Dept. of Energy, Washington, DC (USA)). pp. 
135-139 of Recent advances in track physics. Benton, E.V.; 
Starace, A.F. (eds.). Pergamon Press, Oxford, England (1989). 
(CONF-8810329-: International conference on recent advances in 
track physics, Lincoln, NE (USA), 18-20 Oct 1988). 

Radial dose is the average energy deposited in a short length of 
cylindrical shell formed between radii r and r + dr, per unit mass. 
Here, r is the distance perpendicular to the trajectory of an incident 
charged particle. Radial dose profiles as a function of radial 
distance for charged particles have been used to interpret radiobio- 
logical data. This article reviews the technique for measuring radial 
dose distributions and the available data. 19 refs., 3 figs., 1 tab. 


36455 Effects of track structure on neutron microdosimetry 
and nanodosimetry. Caswell, R.S. (National Institute of Standards 
and Technology, MD (USA)); Coyne, J.J. pp. 187-195 of Recent 
advances in track physics. Benton, E.V.; Starace, A.F. (eds.). 
Pergamon Press, Oxford, England (1989). (CONF-8810329-: inter- 
national conference on recent advances in track physics, Lincoln, 
NE (USA), 18-20 Oct 1988). 

The process by which neutrons transfer their energy to tissue is 
described, including the deposition of energy by secondary 
charged particle tracks in small sites; that is, microdosimetry and 
nanodosimetry. Three approximations are considered in order of in- 
creasing amounts of information on track structure: the continuous 
slowing-down approximation (CSDA), the straggling approximation, 
and the delta-ray approximation. Although simple approximations 
sometimes work quite well, much work remains to be done for very 
small sites, and for the inclusion of the effects of passers in the 
calculations. 14 refs., 14 figs. 


36456 (INFO-0286) Doses from portable gauges. Lin- 
auskas, S.H. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs. (CA)). Atomic Energy Control 
Board, Ottawa, ON (Canada). Aug 1988. 75p. Order Number 
DE90630006. Available from NTIS (US Sales Only), PC A04/MF 
A01; OSTI; INIS. 

Field studies to measure actual radiation exposures of operators 
of commercial moisture-density gauges were undertaken in several 
regions of Canada. Newly developed bubble detector dosimeter 
technology and conventional dosimetry such as thermoluminescent 
dosimeters (TLDs), integrating electronic dosimeters (DRDs), and 
CR-39 neutron track-etch detectors were used to estimate the 
doses received by 23 moisture-density gauge operators and main- 
tenance staff. These radiation dose estimates were supported by 
mapping radiation fields and accounting for the time an operator 
was near a gauge. Major findings indicate that gauge maintenance 
and servicing workers were more likely than gauge operators to re- 
ceive exposures above the level of 5 mSv, and that neutron doses 
were roughly the same as gamma doses. Gauge operators receive 
approximately 75% of their dose when transporting and carrying the 
gauge. Dose to their hands is similar to the dose to their trunks, but 
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the dose to their feet area is 6 to 30 times higher. Gamma radiation 
is the primary source of radiation contributing to operator dose. 


36457 (PB—90-920900/XAB) FDA (Food and Drug Adminis- 
tration) Compliance Program Guidance Manual. Section 4. 
Medical and Radiological Devices. Irregular report. Food and 
Drug Administration, Rockville, MD (USA). 1990. o Available from 
NTISSubscription. 

Supersedes PB-89-920900. Paper copy available on subscrip- 
tion, North American Continent price $140.00/year; all others write 
for quote. Updates also available in single copies. Basic manual 
available individually as PB—90-920999. 

The FDA Compliance Program Guidance Manual provides a sys- 
tem for issuing and filing program plans and instructions directed to 
Food and Drug Administration Field operations for project imple- 
mentation. Section IV provides those chapters of the Compliance 
Program Guidance Manual which pertain to the areas of medical 
and radiological devices. Some of the areas of coverage include 
laser and sunlamp standards inspections, compliance testing of 
various radiation-emitting products such as television receivers and 
microwave ovens, emergency response planning and policy, pre- 
market approval and device manufacturers inspections, device 
problem reporting, sterilization of devices, and consumer education 
programs on medical and radiological devices. 


36458 (SAAS-Mitt-89-12) Guidelines for testing sealed radi- 
ation sources. Staatliches Amt fuer Atomsicherheit und 
Strahlenschutz, Berlin (German Democratic Republic). 1989. 12p. 
(in German). Order Number DE90629995. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

These guidelines are based on article 16(1) of the Ordinance on 
the Implementation of Atomic Safety and Radiation Protection 
dated 11 October 1984 (VOAS), in connection with article 36 of the 
Executory Provision to the VOAS, of 11 October 1984. They apply 
to the testing of sealed sources to verify their intactness, tightness 
and non-contamination as well as observance of their fixed service 
time. The type, scope and intervals of testing as well as the evalu- 
ation of test results are determined. These guidelines also apply to 
the testing of radiation sources forming part of radiation equipment, 
unless otherwise provided for in the type license or permit. These 
guidelines enter into force on 1 January 1990. 


36459 (SAAS-Mitt-8S-16) Recommendations for determin- 
ing the surface contamination of the skin and estimating 
radiation exposure of the skin after contamination. Staatliches 
Amt fuer Atomsicherheit und Strahlenschutz, Berlin (German 
Democratic Republic). 1989. 12p. (in German). Order Number 
DE90630001. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

The recommendations are applicable to the determination of 
surface contaminations of the skin and to the estimation of the ex- 
pected radiation exposure of the skin of contaminated persons. 
According to the present recommendations, the radiation exposure 
can only be estimated for the intact and healthy skin. 


36460 (SAAS-Mitt-89-18) Guidelines on requirements and 
test methods for radioactive substances of a form, 
packagings and packages for transport of radioactive sub- 
stances. Staatliches Amt fuer Atomsicherheit und Strahlenschutz, 
Berlin (German Democratic Republic). 1989. 39p. (in German). Or- 
der Number DE90629997. Available from NTIS (US Sales Only), 
PC A03/MF A01; OSTI; INIS. 

Based on article 1(3) of the Ordinance on the implementation of 
Atomic Safety and Radiation Protection of 11 October 1984, and 
on articles 3(4) and 4(2b) of the Ordinance on the Implementation 
of Safe Transport of Dangerous Goods dated 21 July 1988, as well 
as on articles 2 and 3 of the Regulation for the Transport of Ra- 
dioactive Substances dated 27 November 1988, the requirements 
and test methods for (1) radioactive substances of a special form, 
and (2) packagings and packages to be used for the transport of 
radioactive substances with an activity concentration exceeding 7 x 
10* Ba/kg are established. These guidelines enter into force on 1 
January 1990. 


36461 (SSI-89-22) Nuclear power industry - activity dis- 
charges, - occupational exposures. First quarter of 1989. 


National Inst. of Radiation Protection, Stockholm (Sweden). 22 Nov 
1989. 35p. (In Swedish). Order Number DE90630007. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

Compilation of activity discharges and personnel doses in 
Swedish nuclear power plants for the period January to March 
1989. (O.S.) (16 tabs.). 
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36462 (AERE-R-13668) Production of nickel oxide thin 
films by magnetron sputtering. Harris, A.W. UKAEA Harwell Lab. 
(UK). Materials Development Div. Jun 1989. 30p. Order Number 
DE90628700. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

Discrepancies between short-circuit diffusion data derived from 
nickel oxide bicrystals and specimens produced by the oxidation of 
nickel has led to a requirement for thin film nickel oxide specimens 
of controlled microstructure and impurity level that can be produced 
independently of the oxidation process. RF magnetron sputtering of 
nickel oxide has been used to produce thin films intended for this 
application. The as-deposited films contain excess oxygen com- 
pared to stoichiometric nickel oxide and exhibit strong preferred 
orientation. Annealing in argon leads to oxygen deficient films. The 
reduction in porosity which accompanies the annealing leads to the 
formation of through-thickness cracks in the films. Subsequent oxy- 
gen tracer studies demonstrate that the cracks give rise to 
excessive oxygen transport through the films compared to that ex- 
pected for thermally oxidised scales. The microstructural anomalies 
produced by the annealing process mean that the required mi- 
crostructures were not achieved and these films are not useful 
analogues of thermal! nickel oxide scales. (author). 


36463 (CEA-CONF-9853) Spin-1/2 description of spins 3/2. 
Goldman, M. CEA Centre d’Etudes Nucleaires de Saclay, 91 - 
Gif-sur-Yvette (France). Service de Physique du Solide et de Reso- 
nance Magnetique. 1989. 25p. (CONF-890113—: High resolution 
nuclear magnetic resonance in solids, Cambridge, MA (USA), 19- 
21 Jan 1989). Order Number DE90792996. Available from NTIS 
(US Sales Only), PC A03/MF A01. 

We give a description of the spin operators of a spin 3/2 in terms 
of those of two fictitious spins 1/2. The simplification brought about 
by this formalism is illustrated by several examples: 1 - Pure NOR 
Calculation of the FID and echo amplitudes as a function of the 
asymmetry and of the pulse amplitude in single crystals and powder 
samples. 2 - Quadrupole-broadened NMR Transformation of the 
density matrix by a rf pulse as a function of the pulse amplitude. 


36464 


(CNEA-CAB-89/22) The stability of the martensitic 
phases in Cu-Zn-Al at an electron concentration of 1534. Pele- 


grina, J.L.; Ahlers, Manfred. Comision Nacional de Energia 
Atomica, San Carlos de Bariloche (Argentina). Centro Atomico Bar- 
iloche; Universidad Nacional de Cuyo, Mendoza (Argentina). Inst. 
Balseiro. 1989. 11p. (In Spanish). Order Number DE90628628. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

The 6 phase to martensite and the martensite to martensite 
transformations in Cu-Zn-Al single crystals of a high electron con- 
centration have been studied as a function of the temperature. A 
stress temperature diagram, similar to that proposed in the Cu-Al- 
Ni system, is constructed and the stability of the different 
martensites is analyzed from thermodynamic considerations. The 
results for the 18R, the 6R and the 2H phase are compared with 
those obtained from other alloy compositions. (Author). 


36465 (CONF-900302-2) Photoreflectance studies of elec- 
tronic transitions in quantum well structures under high 
pressure. Chandrasekhar, H.R.; Chandrasekhar, M. Missouri 
Univ., Columbia, MO (USA). Dept. of Physics and Astronomy. 
[1990]. 14p. Sponsored by U.S. Department of Defense; U.S. DOE 
Energy Research. DOE Contract FG02-89ER45402. DAAL. From 
SPIE’s symposium on advances in semiconductors and supercon- 
ductors: physics toward device applications; San Diego, CA (USA); 
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17-21 Mar 1990. Order Number DE90011583. Available from NTIS, 
PC AO3/MF A01 - OSTI; GPO Dep. 

The unique feature of quantum confinement of carriers has made 
possible unusual devices. By combining various semiconductors 
and alloys of Ill-V, Il-IV and group IV materials, unusual band line- 
ups between neighboring layers have been obtained. Both lattice 
matched and strained layer structures have been grown. In this ar- 
ticle we will focus on the electronic structure of the quantum well 
heterostructures under the external perturbation of hydrostatic 
pressure. Pressure has been used extensively to investigate mate- 
rials in regions of phase space not otherwise accessible. In the 
study of quantum well structures, it has also been used to move 
band edges in a controlled fashion, and alter band lineups, allow- 
ing the determination of band offsets with an accuracy that was not 
possible without the use of pressure. As in bulk semiconductors, 
optical techniques provide powerful tools in studying the electronic 
states in quantum well heterostructures. Photoluminescence spec- 
troscopy is only sensitive to spectral features associated with 
energy states close to the bottom of the well due to rapid thermal- 
ization of carriers. Photoluminescence excitation is often limited by 
the availability of tunable lasers. Photoreflectance, on the other 
hand, can provide a rich structure due to both symmetry allowed 
and forbidden transitions encompassing the entire quantum well. 
This sensitivity is due to the derivative nature of the spectroscopy. 


36466 (DOE/ER/13648-11) Representation of pure-fiuid co- 
existence curves by series expansion. Kincaid, J.M. (State Univ. 
of New York, Stony Brook, NY (USA). Dep. of Mechanical Engi- 
neering); Tooker, B.; Stell, G. State Univ. of New York, Stony 
Brook, NY (USA). Feb 1989. 40p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG02-87ER13648 ;FG02-88ER13850. 
Order Number DE90012247. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

We give a systematic recipe for constructing the coexistence 
curve associated with a pure fluid described by an analytic equa- 
tion of state. The novelty of our result lies not in its theoretical 
basis, which is well-known, but in the high degree of accuracy that 
it will routinely yield over a broad range of density and temperature 
for a relatively modest expenditure of computing effort. Our results 
are quite general: they may be applied to any analytic equation of 
state. The effectiveness of our method is illustrated by applying our 
general solution to four widely-known model equations of state: 
van der Waals, Dieterici, Soave-Redich-Kwong, and Carnahan- 
Starling with van der Waals tail term. These models show a 
considerable diversity of coexistence-curve shapes, and our 
method yields accurate representations for each model. An investi- 
gation of the representation of experimental coexistence curves 
that exhibit pronounced “non-classical” behavior over an apprecia- 
ble range of densities is also initiated. 9 refs., 6 figs., 5 tabs. 


36467 (DOE/ER/45392-1) Theoretical studies of metallic al- 
loys. Florida Atlantic Univ., Boca Raton, FL (USA). Dept. of 
Physics. [1990]. 5p. Sponsored by U.S. Department of Defense; 
U.S. DOE Energy Research; Florida State Legislature. DOE Con- 
tract FGO05-89ER45392. Contract MDA972-88-J-1006. Order 
Number DE90011894. Available from NTIS, PC A0O2/MF A01 - 
OSTI; GPO Dep. 

A new method to predict and understand the short-range order in 
solid-solution alloys from a knowledge only of the atomic numbers 
of the constituent atoms. The coherent potential approximation will 
be used to obtain the electronic contribution to the energy and the 
Monte Carlo method of statistical mechanics will be used for the 
thermodynamic part of the calculation. An improved coherent po- 
tential approximation will be developed by combining the standard 
approach with the quadratic KKR band theory method. This will 
make it easier to predict the properties first principles. 


36468 (IR-132-88-14) Study of quartz-glass using 
Roentgen- and neutron-diffraction. Sikkenk, P.J. interuniversitair 
Reactor Inst., Delft (Netherlands). Aug 1988. 72p. (in Dutch). Order 
Number DE90628639. Available from NTIS (US Sales Only), PC 
A04/MF A01; OSTI; INIS. 

An X-ray diffraction measurement, with wavelength 0.0711 nm, is 
made of a vitreous silica to kappa of 200nm-". (faculty of materi- 
als science) A second X-ray diffraction measurement has been 
executed (National Laboratory Oak Ridge). For this research we 


also used neutron diffraction measurement (IRI), with wavelength 
0.085 nm of a vitreous silica to kappa of 132 nm-'. The 
intermolecular scattering functions derived from the X-ray measure- 
ments and neutron measurements by omitting the intramolecular 
scattering contribution. A theoretical model for the structure of vitre- 
ous silica is used, derived from a mixture of Si en SiO-4 units. The 
partial scattering functions i-S-i—S-i is determined with help of the 
model and the intermolecular X-ray scattering functions and inter- 
molecular neutron scattering functions and intermolecular neutron 
scatteirng functions. The fouriertransform of the partial scattering 
function i-S-i—S-i leads to the partial radial correlation function. 
When this partial radial correlation function is compared to a corre- 
lation function directly obtained by the intermolecular scattering 
function, a considerable increase of the resolution is observed in 
the partial correlation function if r > 0.29 nm andr < 0.45 nm. (au- 
thor). 16 refs.; 30 figs.; 9 tabs. 


36469 (IS-T-1371) Laser photodeposition of molybdenum 
oxide thin films from organometallic precursors. Olson, K.A. 
Ames Lab., IA (USA). Jan 1990. 174p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-82. Order Number 
DE90011745. Available from NTIS, PC AO9/MF A01 - OSTI; GPO 
Dep. 
Thin films of molybdenum oxides, MoO, where 2 < x < 3, were 
prepared on silicon substrates by laser induced chemical vapor de- 
position. An excimer laser operating at 193 nm was used to 
dissociate Mo(CO), in an oxygen containing atmosphere. The de- 
pendence of film properties, such as stoichiometry, morphology, 
and crystallinity, on various deposition parameters, such as sub- 
strate temperature, oxygen concentration, laser pulse rate, pulse 
intensity, and beam orientation, was investigated. Deposited films 
were analyzed using Raman spectroscopy, scanning electron 
microscopy, energy dispersive x-ray analysis, Auger electron mi- 
croscopy, and x-ray diffraction. Raman spectra of solid MoO:, 
-y-Mo401;, 7-Mo4O;;, a-MoO3, and 6-MoOs; are reported. Poly- 
crystalline thin films (approximately 600 A) of the electrically and 
optically anisotropic -y-Mo,O,; compound were deposited on 
100°C substrates. On 60°C substrates, powdery MoO. deposits, 
indicative of a diffusion limited deposition process, were formed. 
The process was determined to be photolytically initiated in the gas 
phase, with perpendicular incidence of the laser beam being nec- 
essary to form crystalline films. Various steps in the process 
leading to ~-Mo,40,, are discussed. 


36470 (IS-T-1399) A photoemission study of samarium on 
silicon. Yang, An-Ban. Ames Lab., IA (USA). Jan 1990. 113p. 
Sponsored by U.S. DOE Energy Research. DOE Contract W-7405- 
ENG-82. Order Number DE90011509. Available from NTIS, PC 
AO6/MF A01; OSTI; INIS; GPO Dep. 

A photoemission study was performed on the chemisorption of 
samarium on three different kinds of silicon substrates, i.e., crystal 
Si(11), amorphous Si (a-Si), and hydrogenated amorphous Si 
(a-Si:H) to understand completely the chemical and physical phe- 
nomena underlying the interface formation. The core-level spectra 
clearly indicate the existence of three interface-formation regimes. 
Two chemically reacted shifts are observed and identified as disili- 
cide phase and solid solution, respectively, and a critical coverage 
corresponding to the onset of strong chemical reaction is also 
shown. Moreover, the Si atoms show no sign of surface- 
segregation behavior, and a heterogeneous interface is indicated 
by the coexistence of two reacted species. Analogous growth be- 
havior. is shown on three different substrates, suggesting that 
morphological and surface structure differences in the reacted film 
play a second role in the interfacial development. However, the 
Schottky-barrier-lowering phenomenon is only observed in the crys- 
tal substrate. Combining the results of three complementary 
experiments, we conclude that the three interface-formation stages 
are the weakly-absorbed, chemically- and metallic-reacted phases, 
respectively, and the nucleation and growth processes occuring in 
Sm thin film formation are sublayer plus island growth mode. Fur- 
thermore, only trivalent Sm is involved in the chemical reactions. 
95 refs., 19 figs. 


36471 (LA-UR-90-1809) Time-resolved coherent  anti- 
Stokes Raman spectroscopy (CARS) and the measurement of 
vibrational spectra in shock-compressed molecular materials. 
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Moore, D.S.; Schmidt, S.C. Los Alamos National Lab., NM (USA). 
[1990]. 8p. Sponsored by U.S. DOE Management & Administration. 
DOE Contract W-7405-ENG-36. (CONF-900656—1: Meeting on op- 
tical spectroscopic instrumentation and techniques for the 1990s: 
applications in astronomy, chemistry and physics, Las Cruces, NM 
(USA), 4-6 Jun 1990). Order Number DE90012053. Available from 
NTIS, PC A02/MF AO1 - OSTI; GPO Dep. 

We present the use of coherent anti-Stokes Raman scattering 
(CARS) in conjunction with a two-stage light-gas gun to obtain vi- 
brational spectra of shock-compressed liquid No, O2, CO, and their 
mixtures. The experimental spectra are compared to spectra calcu- 
lated using a semiclassical model] for CARS intensities to obtain 
vibrational frequencies, peak Raman_ susceptibilities, and 
linewidths. The derived spectroscopic parameters suggest thermal 
equilibrium of the vibrational populations is established in less than 
a few nanoseconds after shock passage. Vibrational temperatures 
obtained are compared to those derived from equation-of-state cal- 
culations. Shifts in the vibrational frequencies reflect the influence 
of increased density and temperature on the intramolecular motion. 
11 refs., 5 figs. 


36472 (LBL—27905-Suppl.) Symposium on high temperature 
and materials chemistry. Lawrence Berkeley Lab., CA (USA). Oct 
1989. 11p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract ACO3-76SF00098. (CONF-8910302-2: Symposium on high 
temperature and materials chemistry, Berkeley, CA (USA), 24-25 
Oct 1989). Order Number DE90011630. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

This paper discusses how temperature gradients can influence 
melting points of solids. (LSP) 


36473 (LBL-28606) High resolution photoelectron spec- 
troscopy of metal clusters and high temperature species. 
Wang, Lai-Sheng. Lawrence Berkeley Lab., CA (USA). Feb 1990. 
203p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. Order Number DE90011598. Available from 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 

The thrust of this dissertation is to investigate the high resolution 
photoelectron spectroscopy of metal clusters and high temperature 
species. To that end, a high temperature molecular beam source 
has been built, which is capable of generating continuous and 
internally-cooled beams of cluster species and high temperature 
species. A number of high temperature species (SnSe, SntTe, 
PbSe, and PbTe; Seo and Tes; ZnCle, MnClo, and NiClo) and 
group V element clusters (As2, Sb2, and Biz; P4, As4, and Sb,) 
have been measured with 12-15 MeV resolution. Vibrational struc- 
ture is resolved for the first time for most of these species, and 
fundamental spectroscopic constants are obtained. Information 
about the electronic structure and chemical bonding is derived from 
the high resolution spectra and from comparisons with theoretical 
calculations. 


36474 (LBL-28950) Quasiperiodic transition to chaos in 
Ge; and magnetic susceptibility of high-T,.superconductors. 
Kim, Youngtae. Lawrence Berkeley Lab., CA (USA). Apr 1990. 
252p. Sponsored by U.S. DOE Energy Research. DOE Contract 
AC03-76SF00098. Order Number DE90011304. Available from 
NTIS, PC A12/MF A01 - OSTI; GPO Dep. 

This thesis consists of the study of two topics in condensed mat- 
ter physics: nonlinear dynamics in a Ge crystal; and magnetic 
properties of the high temperature superconductor YBazCu307. 
These are given as two parts, each of which can be read indepen- 
dently. The first part is concerned with the measurement of the 
universal spectrum of scaling indices of the critical attractor of the 
quasiperiodic route to chaos with golden mean winding number for 
the helical instability of the electron-hole plasma in a germanium 
crystal in a magnetic field. The second part consists of measure- 
ments of the complex ac magnetic susceptibility of the ceramic 
superconductor YBazCu307, and together with theoretical models 
of the material, assumed to be composed of intergranular junctions 
and superconducting grains. 


36475 (NAC-AR-88-01, pp. 244-246) Solid state and materi 
als research: Nuclear characterization of materials. National 
Accelerator Centre, Faure (South Africa). 1988. In Annual report 
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June 1988. Order Number DE90630179. Available from NTIS (US 
Sales Only), PC A13/MF A01; OSTI; INIS. 

Rutherford backscattering spectrometry is being used for deter- 
mining the thickness, uniformity and stoichiometry of anti-reflection 
coatings and for investigating thin-film semiconductor structures. 
Resonant alpha depth profiling at 3.04 MeV is also used to deter- 
mine oxygen profiles. During the past year the elastic recoil 
detection analysis (ERDA) technique has been developea for the 
determination of hydrogen and deuterium depth profiles in solids. 1 
fig., 2 refs. 


36476 (NAC-AR-89-01, pp. 137-138) Solid state and materi- 
als research: Thin-film superconductors. National Accelerator 
Centre, Faure (South Africa). 1989. In Annua/ report June 1989. 
Available from the National Accelerator Centre, PO Box 72, Faure, 
7131, South Africa. 

The recently discovered high-temperature superconductors, 
which have no resistance at temperatures up to 125K, are ex- 
pected to play a very important role in future semiconductor 
devices. However, much research is needed to prepare these su- 
perconductors with sufficiently high current-carrying capacity (>10® 
amps cm?) and in a thin-film form which is compatible with silicon 
devices. The major problem is that the thin film interacts with the 
substrate during high-temperature processing and loses its super- 
conducting properties. Two approaches for making thin-film 
superconductors are used namely laser ablation and multiple co- 
evaporation in an ultra-high-vacuum system. 1 fig. 


36477 (NAC-AR-89-01, pp. 116) Solid state and materials 
research: Improvement of facilities. National Accelerator Centre, 
Faure (South Africa). 1989. In Annual report June 1989. Available 
from the National Accelerator Centre, PO Box 72, Faure, 7131, 
South Africa. 

Short note. SOLID STATE PHYSICS/vacuum systems; MODIFI- 
CATIONS; NAC CYCLOTRON; PROGRESS REPORT; RUBY 
LASERS; SUPERCONDUCTORS; THIN FILMS; VACUUM EVAPO- 
RATION 


36478 (UCRL-101640) High damage threshold Al,0,-H20- 
SiO. HR [highly reflective] coatings prepared by the sol-gel 
process. Thomas, |.M. Lawrence Livermore National Lab., CA 
(USA). Feb 1990. 13p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-8911192-2: 1989 
Boulder damage symposium, Boulder, CO (USA), 1-3 Nov 1989). 
Order Number DE90012079. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Our study of highly reflective (HR) dielectric coatings prepared 
by the sol-gel process has indicated that hydrated alumina and 
silica are the materials of choice for the high and low index compo- 
nents respectively. We can now prepare 32-36 quarter-wave-layer 
samples from colloidal suspensions of the relevant oxides by spin 
coating at room temperature. These have reflectivities of about 
99% and damage thresholds in the range 30-40 J/cm? at 1064 nm 
with 16 ns pulses at 30 Hz. This threefold improvement in thresh- 
old over that reported earlier for this system was attributed to an 
improvement in the preparative technique particularly in regard to 
cleanliness. Coatings have been prepared recently on substrates 
up to 8” in diameter and scale-up development continues. 4 refs., 4 
figs., 1 tab. 


36479 (UCRL-102201-R1) Develoment of a large scale 
Nd:YAG growth process: Revision 1. O'Dell, E.W. (Allied-Signal, 
Inc., Morristown, NJ (USA)); Nelson, D.J.; Narasimhan, M.C.; Mor- 
ris, R.C.; Marion, J.E. Lawrence Livermore National Lab., CA 
(USA). Feb 1990. 9p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. (CONF-900140—28-Rev.1: SPIE 
optics, electro-optics and laser applications in science and engi- 
neering conference and exhibition, Los Angeles, CA (USA), 15-19 
Jan 1990). Order Number DE90012085. Available from NTIS, PC 
AO2/MF A01 - OSTI; GPO Dep. 

Development of an automated steady-state process for Czochral- 
ski growth of flat interface Nd:YAG laser crystals is described. 
Steady-state is achieved through addition to the melt to maintain 
constant melt depth and composition. Interface flattening is accom- 
plished through a controlled spin-up of crystal rotation during which 
characteristic changes in melt flow and crystal weight are observed. 
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Combined steady-state/fiat-interface growth has been demon- 
strated for sections up to 30 mm diameter x 110 mm long. In 
batch mode, without melt addition, flat interface YAG and Nd:YAG 
up to 52 mm x 220 mm, and undoped YAG up to 85 mm x 75 
mm have been grown. In batch mode, gradual reduction of rotation 
rate is required to maintain interface contour and cross-sectional 
shape of the crystal as the melt height decreases. 17 refs. 


36480 (UCRL-JC—103866) Molecular dynamics studies of 
surface indentation in two dimensions. Belak, J.; Stowers, |.F. 
Lawrence Livermore National Lab., CA (USA). Apr 1990. 7p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900466-33: Spring meeting of the Materials 
Research Society, San Francisco, CA (USA), 16-21 Apr 1990). Or- 
der Number DE90010874. Available from NTIS, PC A02/MF A01 - 
OSTI; GPO Dep. 

Non-equilibrium molecular dynamics is used to study the inden- 
tation of an ideal metallic surface by a hard spherical ball. The 
problem is symmetric about the axis of the ball and we choose to 
study the deformation in two dimensions. We use the simple em- 
bedding function F(p) = 2epin p along with the Lennard-Jones two 
body potential to model a material resembling copper. We present 
a calculation of the stress field (from the internal atomistic descrip- 
tion) for both elastic and plastic deformations. The material 
deforms plastically through the creation of edge dislocations and 
the flow of material around the sides of the indenter. The creation 
of dislocations is reversible-they return to the surface (anneal out) 
when the indenter is removed. The plastic flow leads to a perma- 
nent indentation in the surface. 4 refs., 6 figs. 


36481 (UCRL-JC—103890) Million-atom plane-strain inden- 
tation studies via n ilibrium molecular dynamics. Hoover, 
W.G. (California Univ., Davis, CA (USA)); Hoover, C.G.; DeGroot, 
A.J.; Holian, B.L. Lawrence Livermore National Lab., CA (USA). 
Apr 1990. 4p. Sponsored by U.S. DOE Defense Programs; Japan 
Society for the Promotion of Science. DOE Contract W-7405-ENG- 
48 ;W-7405-ENG-36. (CONF-900196—1: 3. workshop on molecular 
dynamics, Kyoto (Japan), 24-26 Jan 1990). Order Number 
DE90012075. Available from NTIS, PC A02/MF A01 - OSTI. 

The long-standing but still-urgent need for a fundamental under- 
standing of plastic flow in precision engineering processing, 
together with the rapidly-developing promise of inexpensive trans- 
puter technology, motivated us to undertake this ongoing basic 
study of plastic deformation. We are stimulating the indentation of 
metals in plane strain in order to elucidate the size-dependence, 
rate-dependence, and temperature-dependence of the underlying 
irreversible constitutive relations. The simulations considered here 
cover a range of sizes from fifty to more than one million atoms. 
We used networked single-processor computers to develop a 64- 
transputer simulation program for the SPRINT at Livermore. The 
SPRINT provides the computational speed of a CRAY at 1/1000 
the cost. 


36482 (UCRL-JC—103943) A new perturbation theory of 
solids and fluids and Its applications to high-pressure melting 
problems. Ree, F.H. Lawrence Livermore National Lab., CA 
(USA). May 1990. 29p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract W-7405-ENG-48. (CONF-9005203-1: 2. 
Archimedes workshop on molecular solids under ressure, Catania 
(Italy), 28-31 May 1990). Order Number DE90011502. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

A statistical mechanical theory that can describe both solids and 
fluids in a self-consistent way is described. This theory utilizes a 
optimized reference potential whose repulsive range shrinks with 
density. A unique feature of the new theory is that solid- and fluid- 
phase thermodynamic properties are both computed within a single 
theoretical framework. Hence, it allows us to study melting phe- 
nomena in a self-consistent manner. For solids, the new theory 
treats both harmonic and anharmonic effects in thermodynamic 
properties on equal footing. Applications to several model and rare 
gas systems show that the new theory can accurately predict fluid, 
solid, and fluid-solid transition properties. Effective pair potentials 
inferred from the analysis of krypton and xenon isotherms contain 
short- and long-range modifications to the Aziz-Slaman pair poten- 
tial. The long-range correction is repulsive and originates from the 
Axilrod-Teller three-body force, while the short-range correction 
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probably originates from many-body forces. Using the computed 
melting curves of krypton and neon, we discuss the range of valid- 
ity of the corresponding states principle for rare gas systems. 68 
refs., 8 figs., 6 tabs. 


36483 Sol-gel protective films for metal solar mirrors. Reed, 
S. (Sandia National Labs., Albuquerque, NM (USA)); Ashley, C. 
pp. 631-634 of Better ceramics through chemistry Ill. Brinker, C.J.; 
Clark, D.E.; Ulrich, D.R. Materials Research Society, Pittsburgh, 
PA (USA) (1988). DOE Contract AC04-76DP00789. (CONF- 
880408-—: Spring meeting of the Materials Research Society, Reno, 
NV (USA), 4-9 Apr 1988). 

This paper reports on front-surface metal mirrors coated with a 
variety of sol-gel derived glass films for preliminary evaluation as 
protective coatings for silver. Optical measurements (hemispheri- 
cal, diffuse and specular reflectance) were used to characterize 
changes in the mirror resulting from the application of the sol, 
subsequent processing, or environment testing. The abrasion resis- 
tance of the films was determined on sol-gel coated silicon wafers 
per ASTM procedures. The mirrors were exposed to outdoor envi- 
ronments in Albuquerque, N.M., as well as accelerated testing in 
H2SO,, with periodic monitoring of optical properties. A two layer 
coating scheme, consisting of a thin primary protective layer of 
sputter deposited SiO. followed by a thicker sol-gel overcoat, was 
also evaluated. 


36484 Bose Einstein condensation: Compress or expand?. 
Silvera, |.F. (Harvard University, Cambridge, MA 02138 (USA)). 
AIP Conference Proceedings (American Institute of Physics) 
(USA), 194(1): 247-256 (25 Oct 1989). DOE Contract FG02- 
85ER45190. (CONF-8904257—: Quantum fluids and solids, 
Gainesville, FL (USA), 24-28 Apr 1989). 

One of the great challenges of low temperature physics is to pro- 
duce spin-polarized hydrogen (H|) in a Bose-Einstein condensed 
(BEC) state. This has been hampered by recombination to Hz 
which both limits the density and prevents achievement of low tem- 
peratures. In this paper, six ideas which use compression and/or 
expansion of H| to achieve BEC are discussed. 


36485 Diftfusion-accommodated sliding of irregularly shaped 
grain boundaries. Schneibel, J.H. (Metals and Ceramics Division, 
Oak Ridge National Laboratory, P.O. Box 2008, Oak Ridge, Ten- 
nessee 37831-6116 (USA)); Hazzledine, P.M. Journal of Materials 
Research (USA), 5(3): 563-569 (Mar 1990). DOE Contract ACO5- 
840R21400. 

The diffusion-accommodated sliding of irregularly shaped grain 
boundaries in two-dimensional bicrystals is considered. The follow- 
ing assumptions are made: the grains adjoining the boundaries are 
rigid, the boundaries do not support any shear stresses, sliding dis- 
placements are infinitesimal, and sliding is accommodated only by 
grain boundary diffusion. The solution to this problem is illustrated 
for a bicrystal with a grain boundary consisting of three segments. 
The results of calculations involving up to 35 segments agree with 
Raj and Ashby’s theory for the sliding of periodic boundaries. The 
influence of boundary conditions on the normal stress distributions 
along grain boundaries is examined. Zero-flux conditions at the 
intersection of a grain boundary with a free surface, which corre- 
spond to low surface diffusivities, can lead to high normal grain 
boundary stresses. The stress distributions and sliding rates of 
boundaries containing randomly spaced equisized bumps, or equis- 
paced bumps of random size are compared to the periodic case 
(i.e., equispaced equisized bumps). Substantial normal stresses 
can build up at such nonperiodic grain boundaries. 


36486 Holographic LEED. Saildin, D.K. (Department of Physics 
and Laboratory for Surface Studies, University of Wisconsin- 
Milwaukee, P.O. Box 413, Milwaukee, Wisconsin 53201 (USA)); de 
Andres, P.L. Physical Review Letters (USA), 64(11): 1270-1273 
(12 Mar 1990). DOE Contract AC03-76SF00098. 

We propose a new electron holographic scheme for the three- 
dimensional imaging of the atomic environment of disordered 
adsorbate atoms on a crystal surface, in which the object acts as 
its own beam splitter. The technique may be regarded as a direct 
method in low-energy electron diffraction, or even, in a sense, as a 
form of “lensless electron microscopy.” 
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36487 New critical behavior in the dense two-dimensional 
classical Coulomb gas. Lee, J. (Department of Physics, Univer- 
sity of Rochester, Rochester, New York 14627 (USA)); Teitel, S. 
Physical Review Letters (USA), 64(13): 1483-1486 (26 Mar 1990). 
DOE Contract FG02-89ER14017. 

We carry out Monte Carlo simulations of the two-dimensional 
classical neutral Coulomb gas of integer charges on a square lat- 
tice, as a function of temperature and chemical potential, and find 
new critical behavior. At low temperature, as density increases, the 
system has a first-order transition to an ordered-charge lattice. As 
temperature increases, this dense phase has a Kosterlitz-Thouless 
transition followed by an Ising transition. The first-order line joins 
the line of Ising transitions at a new tricritical point. 


36488  Cluster-impact fusion. Echenique, P.M. (Departamento 
de Fisica de Materiales, Facultad de Quimica, Universidad del Pais 
Vasco, Apartado 1072, San Sebastian 20080, Spain (ES)); Man- 
son, J.R.; Ritchie, R.H. Physical Review Letters (USA), 64(12): 
1413-1416 (19 Mar 1990). DOE Contract AC05-840R21400. 

We present a model for the cluster-impact-fusion experiments of 
Buehler, Friedlander, and Friedman, Calculated fusion rates as a 
function of bombarding energy for constant cluster size agree well 
with experiment. The dependence of the fusion rate on cluster size 
at fixed bombarding energy is explained qualitatively. The role of 
correlated, coherent collisions in enhanced energy loss by clusters 
is emphasized. 


36489 Evaluation of a commercial, portable, ambient- 
temperature emissometer. Kollie, T.G. (Metals and Ceramics 
Division, Oak Ridge National Laboratory, P.O. Box 2008, Oak 
Ridge, Tennessee 37831-6092 (USA)); Weaver, F.J.; McElroy, D.L. 
Review of Scientific Instruments (USA), 61(5): 1509-1517 (May 
1990). DOE Contract AC05-840R21400. 

The Devices&Services Company model AE emissometer was 
evaluated by measurements at ambient temperature on materials 
with emittances, «, from 0.03 to 0.95, including plates of copper 
and stainless steel, aluminum foil, adhesive tape, wood, paper, and 
oxide coatings on a metal pipe. A repeatability of +0.008 units was 
observed for measurements of « of working standards over a one- 
year period. The accuracy of the emissometer was established by 
measurements on specimens of known e; an uncertainty of +0.014 
units was determined. These repeatability and accuracy values 
were confirmed by a round-robin investigation using two working 
standards whose e’s were measured by three independent labora- 
tories using model AE emissometers and by four laboratories that 
used absolute methods. The instrument was shown to measure the 
total hemispherical «, not the total normal «. Experimental difficul- 
ties were encountered during measurements on a very anisotropic 
material and in determinations of ¢’s of materials with transparen- 
cies less than 0.1. Critical procedural steps are discussed. 


36490 Study of cooling of hot carriers and intervalley scat- 
tering in Ino 53Ga_ 47As by subpicosecond Raman scattering. 
Kim, D.S. (Department of Physics, University of California, Berke- 
ley, California (USA)— Materials and Chemical Sciences Division, 
Lawrence Berkeley Laboratory, 1 Cyclotron Road, Berkeley, Califor- 
nia 94720 (USA)); Yu, P.Y. Applied Physics Letters (USA), 56(16): 
1570-1572 (16 Apr 1990). DOE Contract AC03-76SF00098. 

Subpicosecond laser pulses have been used to excite and probe 
photoexcited hot-electron plasma in Ino.s53 Gao.47 As by Raman 
scattering. Hot-electron temperatures have been measured as a 
function of the length of subpicosecond pulses. Cooling of the hot 
electrons is compared with a model calculation in which the cooling 
mechanism is dominated by intervalley scattering. The I to L inter- 
valley deformation potential in Ino 53 Gao.47 As was determined to 
be around 3.5x10® eV/cm. 


36491 Suppression of scattering in electron transport in 
mesoscopic quantum Hall systems. Martin, T. (Department of 
Physics, University of California, Los Angeles, Los Angeles, CA 
(USA)— Solid State Science Center, University of California, Los 
Angeles, Los Angeles, California 90024 (USA)); Feng, S. Physical 
Review Letters (USA), 64(16): 1971-1974 (16 Apr 1990). DOE 
Contract FG03-88ER45378. 


We show that both the elastic and the inelastic phonon-scattering 
rates among edge-state transport channels in mesoscopic two- 
dimensional electron-gas systems can be dramatically suppressed 
by a large magnetic field. This results in an increase in the carrier 
mean free path allowing the observation of anomalously quantized 
integer Hall conductance in macroscopic dimensions. Relations of 
theoretical results with recent experiments are discussed. 


36492 Linear stability of directional solidification cells. 
Kessler, D.A. (Department of Physics, University of Michigan, Ann 
Arbor, Michigan 48109 (USA)); Levine, H. Physical Review, A 
(General Physics) (USA), 41(6): 3197-3205 (15 Mar 1990). DOE 
Contract FG02-85ER45189. 

We formulate the problem of finding the stability spectrum of the 
cellular pattern seen in directional solidification. This leads to a 
nonlinear eigenvalue problem for an integro-differential operator. 
We solve this problem numerically and compare our results to 
those obtained by linearizing the eigenvalue problem by employing 
the quasistatic approximation. Contrary to some recent claims, we 
find no evidence for a Hopf bifurcation to a dendritic pattern. 


36493 Determination of spall strength from surface motion 
studies. Gathers, G.R. (Lawrence Livermore National Laboratory, 
University of California, P.O. Box 808, Livermore, California 94550 
(USA)). Journal of Applied Physics (USA), 67(9): 4090-4092 (1 
May 1990). DOE Contract W-7405-ENG-48. 

An expression in the literature has been used to determine the 
spall strength of materials from measurements of the suriace ve- 
locity on reflection of a nonsteady shock wave. It uses initial 
density, the sound speed, and the difference between the initial 
surface jump-off velocity and the minimum in the velocity seen 
when the spall shock reaches the surface. Workers using the ex- 
pression have found it necessary to choose the sound speed 
carefully in order to get reasonable results. It is shown that this is 
due to the inadequacy of the acoustic approximation used to repre- 
sent the release isentrope. Approximation of the release isentrope 
by the Hugoniot makes it unnecessary to use special velocities and 
gives better agreement with experiment. 


36494 Energy deposition of energetic silicon atoms within a 
silicon lattice. Zecher, P. (Department of Physics, Ohio University, 
Athens, Ohio 45701 (USA)); Wang, D.; Rapaport, J.; Martoff, C.J.; 
Young, B.A. Physical Review, A (General Physics) (USA), 41(7): 
4058-4061 (1 Apr 1990). DOE Contract AM03-76SF00326. 

The energy dependence of the ionization produced in silicon by 
recoiling silicon atoms was measured in the 4-54-keV energy 
interval. It is found that the fraction of the recoil energy that is dis- 
sipated as ionization follows an E'/* dependence which agrees 
well with the predictions of the theory of Lindhard et ai. [Mat. Fys. 
Medd. 33, 10 (1963)]. 


36495 Nonspherical atomic ground-state densities and 
chemical deformation densities from x-ray scattering. Rueden- 
berg, K. (Ames Laboratory-USDOE, Ames IA (USA)— Department 
of Chemistry, lowa State University, Ames, lowa 50011 (USA)); 
Schwarz, W.H.E. Journal of Chemical Physics (USA), 92(8): 
4956-4969 (15 Apr 1990). DOE Contract W-7405-ENG-82. 

Presuming that chemical insight can be gained from the differ- 
ence between the molecular electron density and the superposition 
of the ground-state densities of the atoms in a molecule, it is 
pointed out that, for atoms with degenerate ground states, an 
unpromoted “atom in a molecule” is represented by a specific en- 
semble of the degenerate atomic ground-state wave functions and 
that this ensemble is determined by the anisotropic local surround- 
ings. The resulting atomic density contributions are termed oriented 
ground state densities, and the corresponding density difference is 
called the chemical deformation density. The constraints implied by 
this conceptual approach for the atomic density contributions are 
formulated and a method is developed for determining them from 
x-ray scattering data. The electron density of the appropriate pro- 
molecule and its x-ray scattering are derived, the determination of 
the parameters of the promolecule is outlined, and the chemical 
deformation density is formulated. 


36496 New Preisach-type models of hysteresis and their ex- 
perimental testing. Mayergoyz, 1.0. (EE Department, Univ. of 
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Maryland, College Park, MD (USA)— Institute for Advanced Com- 
puter Studies, University of Maryland, College Park, Maryland 
20742 (USA)); Adly, A.A.; Friedman, G. Journal of Applied Physics 
(USA), 67(9): 5373-5375 (1 May 1990). DOE Contract FGO5- 
88ER13846. 

New Preisach-type models of scalar hysteresis are discussed 
and the results concerning experimental testing of these models 
are given. 


36497 Transfer matrix studies of d>3 Ising models. Novotny, 
M.A. (Supercomputer Computations Research Institute, Florida 
State University, Tallahassee, Florida 32306-4052 (USA)). Journal 
of Applied Physics (USA), 67(9): 5448-5450 (1 May 1990). DOE 
Contract FC05-85ER25000. 

A novel numerical transfer matrix approach to obtain the critical 
behavior of Ising models in dimensions higher than two is de- 
scribed. The approach augments the physical transfer matrices 
with other matrices which do not necessarily have a straightforward 
physical interpretation. These additional matrices have approxi- 
mately the same form as the physical transfer matrices, and for 
high dimensions may provide the only way of performing finite size 
scaling using transfer matrix calculations. Results are presented for 
the Ising model in three, four, and five dimensions. 


36498 Superconducting hysteresis and the Preisach model. 
Mayergoyz, |.D. (Electrical Engineering Department, University of 
Maryland, College Park, MD (USA)— Institute for Advanced Com- 
puter Studies, University of Maryland, College Park, Maryland 
20742 (USA)); Keim, T.A. Journal of Applied Physics (USA), 
67(9): 5466-5468 (1 May 1990). DOE Contract FG05-88ER13846. 

It is suggested to use the Preisach hysteresis model for the de- 
scription of superconducting hysteresis. It is shown that the Bean 
(critical state) model and its further generalizations are very partic- 
ular cases of the Preisach model. It is also shown that noncyclic 
hysteresis losses in superconductors can be evaluated by using 
the Preisach model and experimentally measured first-order transi- 
tion curves. 


36499 Anomalous spin-wave excitations in a one- 
dimensional Dzyaloshinski-Moriya antiferromagnet. Xia, Q. 
(Physics Department, Polytechnic University, 333 Jay Street, 
Brooklyn, New York 11201 (USA)); Riseborough, P.S. Journal of 
Applied Physics (USA), 67(9): 5478-5480 (1 May 1990). DOE 
Contract FG02-84ER45127. 

The dynamics of a one-dimensional Heisenberg antiferromagnet 
with a small Dzyaloshinski-Moriya component to the exchange in- 
teraction is considered. The spin rotational invariance within the 
easy plane is broken by the application of a weak magnetic field in 
the easy plane. The nature of the spin-wave excitations of the 
quantum spin system is investigated, and pronounced anomalies in 
the single-spin-wave spectrum at fields comparable to the 
anisotropy in the exchange interaction are found. These anomalies 
are of quantum character and are related to the resonance be- 
tween the single-spin-wave and the two-spin-wave excitations. The 
implications for the two-spin-wave bound states are discussed. 


36500 Exchange coupling in metals as understood then and 
now (invited). Watson, R.E. (Department of Physics, Brookhaven 
National Laboratory, Upton, New York 11973 (USA)). Journal of 
Applied Physics (USA), 67(9): 5535-5539 (1 May 1990). DOE 
Contract AC02-76CH00016. 

The first U. S. magnetism conference occurred in 1952 and fea- 
tured an invited session on exchange coupling in metals with Zener, 
Slater, Wohlfarth, and Van Vieck speaking. All were concerned with 
intra- and interatomic exchange with Zener discussing coupling via 
conduction electron polarization while Wohlfarth and Slater were 
preoccupied with itinerant ferromagnetism. Van Vleck verbalized 
the Hubbard Hamiltonian (prior to its derivation). That meeting may 
be viewed as the ultimate discussion of magnetism prior to modern 
day computation and many of the ideas expressed there underlie 
our computational activities today. Solutions of the Hubbard Hamil- 
tonian and electronic structure calculations, as applied to 
magnetism, come to mind. We will concentrate on the latter here, 
since solving the Hubbard Hamiltonian will be of great concern 
elsewhere in this meeting, and we will attempt to juxtapose current 
findings with some of the thoughts of that pioneering meeting. 
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36501 Morphological instability of a terrace edge during 
step-flow growth. Bales, G.S. (School of Physics, Georgia Insti- 
tute of Technology, Atlanta, Georgia 30332-0430 (USA)); Zangwill, 
A. Physical Review, B: Condensed Matter (USA), 41(9): 5500- 
5508 (15 Mar 1990). 

We consider the possibility that monoatomic terrace edges un- 
dergo a morphological instability during epitaxial step-flow growth. 
A linear stability analysis predicts that such an instability can occur, 
but only when the energy barriers to adatom attachment to steps 
differ for adatoms that approach a step from opposite directions. 
The instability is diffusional in origin and manifests itself as a 
distinct waviness or meandering of the terrace edges as they prop- 
agate across the crystal. Our results, presented in the form of a 
morphological phase diagram, show that single-crystal growth on a 
vicinal surface can pass from stable step flow to unstable step flow 
to two-dimensional island nucleation and spreading as one in- 
creases the incident flux in a molecular-beam-epitaxy experiment 
at elevated temperature. The instability we predict should be read- 
ily distinguishable from simple thermal fluctuations. 


36502 Large-scale flow in competing-interaction systems. 
Bishop, A.R. (Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545 (USA)); Marianer, S.; Floria, L.M. Physical Review, 
B: Condensed Matter (USA), 41(10): 6703-6707 (1 Apr 1990). 

We study the dynamics of large-scale flow in a system with sev- 
eral competing length scales. This system, when driven, is 
characterized by critically metastable states. When the driving force 
is lowered, these states “melt” via nucleation of a low density of 
slowly moving defects, which control and relate the long-time, long- 
distance behaviors. We demonstrate these properties with a 
one-dimensional lattice-dynamics model for twinning in elastic ma- 
terials, including (a) a periodic substrate potential, (b) a monconvex 
nearest-neighbor spring potential, and (c) a harmonic next-nearest- 
neighbor spring potential. This system exhibits a rich spectrum of 
superlattice ground states. Large-scale driving, obtained by adding 
a constant force and damping to the equations of motion, shows 
four distinct regimes: (i) At high forces a metastable inhomoge- 
neously modulated configuration moves rigidly with a velocity given 
by the ratio of force to damping; (ii) as the force decreases the 
rigidity is lost via local nucleation of soliton defects (in the double 
well) and fluctuations of the velocities increase; (iii) for even lower 
forces the configuration ceases to translate, and the dynamics is 
controlled by nucleation of (sine-Gordon-like) kink-antikink pairs in 
the substrate; and finally (iv) at a sufficiently low force a 
metastable configuration, consisting of a random array of solitons 
(in the double-well potential), is pinned. We also observe strong 
hysteretic behavior at the transitions. 


36503 Dislocation dynamics. |. A proposed methodology for 
deformation micromechanics. Amodeo, R.J. (Mechanical, 
Aerospace Department, University of California, Los Angeles, Losa 
angeles, California 90024 (USA)); Ghoniem, N.M. Physical Review, 
B: Condensed Matter (USA), 41(10): 6958-6967 (1 Apr 1990). 
DOE Contract FG03-84ER52110. 

A new methodology in computational micromechanics, disloca- 
tion dynamics (DD), is introduced. Dislocation dynamics is 
developed for examining the dynamic behavior of dislocation distri- 
butions in solid materials. Under conditions of externally applied 
stress, dislocations exhibit glide with a velocity proportional to a 
power of the applied stress a” and climb motion with a velocity 
that is a function of the applied stress and temperature. These mo- 
tions result from long-range force fields, comprising both externally 
applied stress and long-range interactions between individual dislo- 
cations. Short-range reactions are represented as discrete events. 
The DD methodology is to be differentiated from particle methods 
in statistical mechanics (e.g., molecular dynamics and the Monte 
Carlo method) in two respects. First, DD is developed to study the 
dynamical behavior of “defects” in the solid. Generally, the density 
of defects is less than that of the particles that make up the solid. 
Second, the small number of dislocations allows for a complete 
dynamical representation of the evolution of dislocations in the ma- 
terial medium without the requirement of statistical averaging. The 
purpose of the DD methodology is to bridge the gap between ex- 
perimentally observed phenomena and theoretical descriptions of 
dislocation aggregates, particulariy the evolution of self-organized 





dislocation structures under temperature, stress, and irradiation 
conditions. 


36504 Dislocation dynamics. Il. Applications to the forma- 
tion of persistent slip bands, planar arrays, and dislocation 
cells. Amodeo, R.J. (Mechanical, Aerospace, University of Califor- 
nia, Los Angeles, California 90024 (USA)); Ghoniem, N.M. 
Physical Review, B: Condensed Matter (USA), 41(10): 6968-6976 
(1 Apr 1990). DOE Contract FG03-84ER52110. 

The dynamic organization of dislocations into spatially heteroge- 
neous substructures is demonstrated by applying the principles of 
dislocation dynamics that were outlined in the preceding paper. 
Here it is shown that the formation of persistent slip bands is a 
consequence of the competition between dipole formation and an- 
nihilation of dislocations of opposite Burgers vectors in the absence 
of temperature-enhanced climb recovery under cyclic stress condi- 
tions. Planar arrays, which are also uniaxial structures, are shown 
to arise from enhanced dislocation multiplication and the formation 
of stable dipole configurations along a slip plane at lower tempera- 
tures where climb is unimportant. Biaxial dislocation systems 
experience additional degrees of freedom compared with uniaxial 
systems because of available motion along additional slip systems. 
It is demonstrated that for a system of orthogonal slip directions at 
high temperatures in which climb and glide motion are competitive, 
dislocation cellular structures form as a result of immobile dipole 
and junction formation and by the internal elastic strain energy 
minimization caused by long-range self-shielding. It is shown that 
the internal elastic strain energy is reduced by the self-organization 
process. However, the short-range nonlinear processes (i.e., dipole 
and junction formation) are shown not to allow absolute elastic en- 
ergy minimization. 


36505 Scattering-matrix formulation of curved-wave 
multiple-scattering theory: Application to x-ray-absorption fine 
structure. Rehr, J.J. (Department of Physics, FM-15, University of 
Washington, Seattle, Washington 98195 (USA)); Albers, R.C. Phys- 
ical Review, B: Condensed Matter (USA), 41(12): 8139-8149 (15 
Apr 1990). DOE Contract W-7405-ENG-36 

Curved-wave multiple-scattering contributions to XAFS (x-ray- 
absorption fine structure) are calculated with use of an efficient 
formalism similar to that based on the plane-wave approximation, 
but with scattering amplitudes {@) replaced by distance-dependent 
“scattering matrices” F, ,:(p,p’). Here p=KR, k being the photoelec- 
tron wave number and R is a bond vector, while the matrix indices 
A=(u,v) represent terms in a convergent expansion that general- 
izes the small-atom approximation. This approach is based on an 
exact, separable representation of the free propagator (or transla- 
tion operator) matrix elements, G, ,»(KR), in an angular momentum 
L=(/,m) and site basis. The method yields accurate curved-wave 
contributions for arbitrarily high-order multiple-scattering paths at all 
positive energies, including the near-edge region. Results are 
nearly converged when the intermediate 1 summations are trun- 
cated at just six terms, i.e., (6x6) matrices. The lowest-order 
(1x1) matrix Fo9,00 is the effective, curved-wave scattering ampli- 
tude, f{(p,p’,6), and yields < multiple-scattering expansion equivalent 
to the point-scattering approximation. Formulas for multipie- 
scattering contributions to XAFS and photoelectron diffraction are 
presented, and the method is illustrated with results for selected 
multiple-scattering paths in fee Cu. 


36506 Influence of surface corrugations on hydrogenic 
image-potential states. Van Siclen, C.D. (idaho National Engi- 
neering Laboratory, P.O. Box 1625, Idaho Falls, Idaho 83415 
(USA)). Physical Review, B: Condensed Matter (USA), 41(12): 
8175-8179 (15 Apr 1990). 

An electron can be bound to a surface by the Coulomb attraction 
to its positive image charge. The resulting Rydberg-type series of 
image-potential surface states has been observed in the band 
gaps of free-electron-like s,p bands for several metal surfaces. The 
binding energy for the first member of the series (n=1) is very 
nearly hydrogenic for the dense (111) crystallographic surfaces, but 
appears to depart significantly from the hydrogenic value for the 
more strongly corrugated (100) surfaces. Variational calculations 
are performed to determine the energy-level shifts due to surface 
corrugations, assuming a simple model potential and coincident im- 
age plane, hard-wall boundary, and corrugated surface. The 
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binding energy is found to be decreased only slightly by the sur- 
face structure, contrary to recent theoretical results obtained by 
perturbation theory, but consistent with the standard phase-shift 
analysis of the experimental data. 


36507 ~=—s— FFirst-principles calculation of temperature- 
composition phase diagrams of semiconductor alloys. Wei, S. 
(Solar Energy Research Institute, Golden, Colorado 80401 (USA)); 
Ferreira, L.G.; Zunger, A. Physical Review, B: Condensed Matter 
(USA), 41(12): 8240-8269 (15 Apr 1990). DOE Contract AC02- 
77CH00178. 

The three-dimensional spin-1/2 Ising model with multiple-site in- 
teractions provides a natural framework for describing the 
temperature-composition phase diagram of substitutional binary al- 
loys. We have carried out a “first-principles” approach to this 
probiem in the following way: (i) The total energy of an A;_ 5, ak 
loy in any given substitutional arrangement of A and B on a given 
lattice is expanded in a series of interaction energies {J;(V)} of 
“figures” f. (ii) The Ns functions {J;(V)} for “figures” f are deter- 
mined as a function of volume V by equating the total energies of 
a set of Ns periodic structures, calculated in the local-density for- 
malism, to a series expansion in J; with known coefficients. The 
calculation includes in a natural way atomic relaxation and self- 
consistent charge transfer, hence providing a link between the 
electronic structure and the interaction energies which decide 
phase stability. (iii) The number N, and range of the interaction en- 
ergies needed in such an Ising description is determined by the 
ability of such cluster expansions to reproduce the independently 
calculated total energy of other structures. 


36508 Effect of electron-density discontinuity on magneto- 
transport in multiprobe narrow-channel structures. Zhu, Y. 
(Department of Physics, University of California, Los Angeles, Los 
Angeles, CA (USA)— Solid State Science Center, University of 
California, Los Angeles, CA (USA)); Shi, J.; Feng, S. Physical Re- 
view, B: Condensed Matter (USA), 41(12): 8509-8512 (15 Apr 
1990). DOE Contract FG03-88ER45378. 

We study theoretically the magnetoresistance properties in a six- 
terminal narrow-channel meso- scopic transport system with an 
abrupt electron-density discontinuity. A step barrier caused by car- 
rier discontinuity may give rise to mixing among different transport 
channels and inter-Landau-level tunneling under a moderate mag- 
netic field, between the higher- and the lower-density regions. We 
compare our theoretical results with two recent experimental mea- 
surements in such systems, in the large-magnetic-field regime, and 
find satisfactory agreement. 


36509 Negative surface-plasmon di coefficient: A 
physically illustrative, exact formula. Feibelman, P.J. (Sandia 
National Laboratories, P.O. Box 5800, Albuquerque, New Mexico 
87185-5800 (USA)); Tsuei, K.D. Physical Review, B: Condensed 
Matter (USA), 41(12): 8519-8521 (15 Apr 1990). 

It is shown that in the nonretarded regime, the frequency of the 
long-wavelength surface plasmon of a free-electron metal is di- 
rectly related to the overlap of the metal’s unperturbed electron 
density and the normalized, fluctuating potential of the surface 
plasmon. This result directly expresses the idea that the surface 
plasmon’s frequency depends on the efficiency with which its elec- 
tric potential energy can be interchanged with electron kinetic 
energy. It shows that a negative surface-plasmon dispersion coeffi- 
cient can be interpreted in terms of decreasing overlap of the 
fluctuating potential and the unperturbed electron density, as the 
plasmon wave vector increases. 
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Superconductivity is the name given to an exceptional combina- 
tion of electric and magnetic properties in certain materials when 
such materials are cooled to extremely low temperatures. The tem- 
perature at which a superconductor loses its resistance is called its 
superconducting transition temperature or critical temperature. 
While in the superconducting state, it has been demonstrated that 
a current can flow forever in a superconductor without loss of any 
form. An assessment of the current, near-term (1995), and long- 
term (2010) trends in Superconductivity is given. 


36511 (BNL-44573) Infrared response of YBa ,Cu,0,7_=; 
fllms to pulsed, broadband synchrotron radiation. Carr, G.L. 
(Florida Univ., Gainesville, FL (USA). Dept. of Physics); Quijada, 
M.; Tanner, D.B.; Hirschmugl, C.J.; Williams, G.P.; Etemad, S.; 
DeRosa, F.; Venkatesan, T.; Dutta, B.; Hemmick, D. Brookhaven 
National Lab., Upton, NY (USA). [1990]. 6p. Sponsored by U.S. 
Department of Defense; U.S. DOE Energy Research. DOE Con- 
tract AC02-76CH00016. (CONF-900451-3: Technical symposia on 
optical engineering and photonics in aerospace sensing, Orlando, 
FL (USA), 16-20 Apr 1990). Order Number DE90011519. Available 
from NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

We report studies of a thin high T-film operating as a fast bolo- 
metric detector of infrared radiation. The film has a response of 
infrared radiation. The film has a response of several mV when 
exposed to a 1 W, 1 ns duration broadband infrared pulse. The de- 
cay after the pulse was about 4 ns. The temperature dependence 
of the response accurately tracked dR/dT. A thermal model, in 
which the film's temperature varies relative to the substrate, pro- 
vides a good description of the response. We find no evidence for 
other (non-bolometric) response mechanisms for temperatures 
near or well below T.. 13 refs., 4 figs. 


36512 (CONF-8908106—-6) Dynamics of strong-coupling 
models for cuprate superconductors: Exact results on finite 
lattices. Schuettier, H.B. (Georgia Univ., Athens, GA (USA). Cen- 
ter for Simulational Physics); Chen, C.-X.; Fedro, A.J. Argonne 
National Lab., IL (USA). [1989]. 12p. Sponsored by U.S. DOE 
Energy Research; National Science Foundation. DOE Contract W- 
31109-ENG-38. Grant DMR-8913878. From Los Alamos workshop 
on quantum simulations of condensed matter phenomena; Los 
Alamos, NM (USA); 8-11 Aug 1989. Order Number DE90011155. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We discuss recent applications of exact numerical continued 
fraction expansion (CFE) techniques to calculate dynamical corre- 
lation functions of various strong-coupling models related to the 
high-temperature cuprate superconductors. For the two-dimensional 
square-lattice spin-1/2 Heisenberg antiferromagnet, we present ex- 
act results for the zero-temperature dynamical structure factor on 
finite-sized lattices and compare them to approximate results from 
a Schwinger boson mean-field theory, recently proposed by Arovas 
and Auerbach. We find that the mean-field theory represents a 
very good approximation to the exact spin excitation spectra and to 
the static spin correlations. We then investigation the dynamical 
spin-spin structure factor and the single-particle spectral function 
for finite model clusters with dopant induced hole-type charge carri- 
ers, in the strong-coupling limit of both the single-band Hubbard 
model (t-J-model) and the three-band Hubbard model (Kondo- 
Heisenberg model). Our results are consistent with the physical 
picture recently proposed by Zhang and Rice which implies an ap- 
proximate mapping of the low-energy states in the three-band 
model onto an effective single-band theory. 33 refs., 4 figs. 


36513 (DOE/ER/45347-19) [Strongly interacting fermion 
system]: [Annual performance report for 1989-90]. Ohio State 
Univ. Research Foundation, Columbus, OH (USA). [1990]. 7p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
88ER45347. Order Number DE90012141. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

Research has been concentrated primarily in three areas: heavy 
fermions, physics of high-temperature superconductivity, and elec- 
tronic properties. In heavy fermions a peak in the attenuation 
coefficient of ultrasound just below the superconducting transition 
temperature can be explained in the context of conventional (BCS) 
superconductivity theory by recognizing how profoundly that theory 
is reorganized in heavy fermion systems in which the sound veloc- 
ity is comparable to electron Fermi velocity. In high-temperature 
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superconductors there have been development of a model for 
magnetism in one alloy which shows unusual first-order phase 
transitions in a magnetic field, a possible mechanism for high- 
temperature superconductivity based on an electric quadrupole 
moment of Cu in tetragonal crystal geometry, and a neat resolution 
of a paradox between a theory connecting gaps in spectrum with 
the degeneracy of the system and a prominent current theoretical 
view that there is a gap and no degeneracy. It turns out there is a 
topological degeneracy that had not been previously recognized. In 
electronic structure we have shown that the finite element ap- 
proach can be used for electronic systems with an efficient code 
using more than a half-million local basis functions. In addition, we 
have developed a variational principle for determining optimal 
meshes for solving differential equations — such as the 
Schroedinger equation. 


36514 (ECN-RX-90-007) Fermi surface of YBa,Cu,07: Evi- 
dence for the Cu-O plane sheets from positron experiments. 
Bansil, A.; Mijnarends, P.E.; Smedskjaer, L.C. Netherlands Energy 
Research Foundation, Petten (Netherlands). Feb 1990. 13p. Order 
Number DE90786154. Available from NTIS (US Sales Only), PC 
A03/MF A01. 

By folding the local density (LDA) band theory based electron- 
positron momentum density into the first Brillouin zone, for the first 
time clear signatures from all the Fermi surface sheets are obtained 
in YBazCu307, including in particular the Cu-O plane sheets. A 
comparison of the folded theoretical spectra with positron- 
annihilation angular-correlation (2D-ACAR) measurements indicates 
that the Cu-O plane sheets are in reasonable accord with the LDA. 
On the other hand, the Cu-O chain-related (electron) states appear 
to be substantially modified from LDA predictions. 2 figs., 20 refs. 


36515 (PB-90-189630/XAB) High-temperature supercon- 
ductivity in perspective. Volume 2. Contractor documents, Part 
A. Office of Technology Assessment (U.S. Congress), Washington, 
DC (USA). Nov 1988. 207p. Available from NTIS, PC A10/MF A02. 

See also PB—90-189648. Portions of this document are not fully 
legible. 

Contents: assessment study of the history of japanese super- 
conductivity efforts; history of low temperature superconducting 
electronic devices and sensors; lessons from low temperature su- 
perconductors (high field/high current applications). 


36516 (PB—90-189648/XAB) High-temperature supercon- 
ductivity in perspective. Volume 2. Contractor documents Part 
B. Final report. Office of Technology Assessment (U.S. Congress), 
Washington, DC (USA). 15 Nov 1988. 242p. Available from NTIS, 
PC A11/MF A02. 

See also Part A, Volume 2, PB—90-189630. 

Contents: the federal effort in superconductivity; industrial view- 
points on high temperature superconductivity; superconductivity 
programs in western europe and other selected countries. 


36517 Superconducting fluctuations in the Hubbard model 
with an attractive on-site interaction in one dimension. 
Schiottmann, P. (Department of Physics, Temple University, 
Philadelphia, Pennsylvania 19122 (USA)); Lee, K. Journal of Ap- 
plied Physics (USA), 67(9): 5740-5742 (1 May 1990). DOE 
Contract FG02-87ER45333. 

The low-temperature thermodynamics of the one-dimensional 
Hubbard model with attractive on-site interaction of the electrons is 
discussed within the framework of the Bethe ansatz for the wave 
function. At low T the dominant states consist of spin-paired elec- 
trons (Cooper-pair-like) and excitations of such pairs (without 
breaking up the singlet bound states). A critical field H. (energy re- 
quired to depair a Cooper pair) is obtained at T=0 (note that the 
superconducting 7; =0), which disappears for 70. There is no 
magnetic response at T=0 for H<H_ . The one-electron correlation 
function falls off exponentially with distance, while the singlet pair— 
singlet pair correlation decreases with a power law. The specific 
heat is linear in temperature, which is possibly a consequence of 
the dimension. The elementary excitations of the system are dis- 
cussed. The excitation spectrum shows some analogies to that of 
resonant valence bonds in two dimensions. 





36518 Solving the Ginzburg-Landau equations by simulated 
annealing. Doria, M.M. (Center for Nonlinear Studies, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545 (USA)); Gu- 
bernatis, J.E.; Rainer, D. Physical Review, B: Condensed Matter 
(USA), 41(10): 6335-6340 (1 Apr 1990). 

We propose and demonstrate the power of a novel approach to 
the solution of the Ginzburg-Landau equation based on minimizing 
the free-energy functional with the numerical technique of simu- 
lated annealing instead of minimizing it analytically and then 
solving the resulting nonlinear partial differential equations. We 
present calculations of the magnetization versus magnetic field that 
agree well with the predictions of Abrikosov and others for a homo- 
geneous, isotropic type-ll superconductor near H., and H.2. We 
also summarize the extension of the method to the calculation of 
the properties of an inhomogeneous, anisotropic superconductor. 


36519 Validity of the +/ model. Zhang, F.C. (Theoretische 
Physik, ETH-Hoenggerberg, 8093 Zuerich, Switzerland (CH)— Uni- 
versity of Cincinnati, Cincinnati, Ohio 45221 (USA)); Rice, T.M. 
Physical Review, B: Condensed Matter (USA), 41(10): 7243-7246 
(1 Apr 1990). 

Emery and Reiter [Phys. Rev. B 38, 11 938 (1988)] have ques- 
tioned the validity of a single-band tJ model to describe the 
low-energy properties of CuO2 planes. Their criticisms are based 
on an examination of the exact solution in a ferromagnetic back- 
ground. In this Comment we present several arguments which lead 
us to conclude that this ferromagnetic limit however is compatible 
with the t-J model. 


36520 Reply to “Validity of the +/ model”. Emery, V.J. (De- 
partment of Physics, Brookhaven National Laboratory, Upton, New 
York 11973 (USA)); Reiter, G. Physical Review, B: Condensed 
Matter (USA), 41(10): 7247-7249 (1 Apr 1990). DOE Contract 
AC02-76CH00016. 

We respond to the preceding Comment of Zhang and Rice con- 
cerning a previous paper in which we questioned their claim to 
have derived an effective single-band model from a two-band 
model of high-temperature superconductors. 


36521 Generalized flux states of the +/ model. Novi, F. (insti- 
tute for Theoretical Physics, University of California, Santa 
Barbara, California 93106 (USA)— Physics Department, University 
of Michigan, Ann Arbor, Michigan 48109 (USA)); Abrahams, E.; Zi- 
manyi, G.T. Physical Review, B: Condensed Matter (USA), 41(10): 
7277-7280 (1 Apr 1990). DOE Contract FG03-84ER45108. 

We investigate certain generalized flux phases arising in a 
mean-field approach to the t-J model. First, we establish that the 
energy of noninteracting electrons moving in a uniform magnetic 
field has an absolute minimum as a function of the flux at exactly 
one flux quantum per particle. Using this result, we show that if the 
hard-core nature of the hole bosons is taken into account, then the 
slave-boson mean-field approximation for the tJ Hamiltonian aiiows 
for a solution where both the spinons and the holons experience an 
average flux of one flux quantum per particle. This enables them to 
achieve the lowest possible energy within the manifold of spatially 
uniform flux states. In the case of the continuum model, this is pos- 
sible only for certain fractional fillings and we speculate that the 
system may react to this frustration effect by phase separation. 
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Refer also to citation(s) 35090, 35159, 35364, 35372, 35473, 
36222, 36249, 36383, 36384, 36466, 36482 


36522 (CEA-CONF—-9819) Exact solutions of the Boltzmann 
equation. Cornille, H. CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Service de Physique Theorique. 1989. 
40p. (CONF-8903217—: Meeting on Partially Integrable non-linear 
evolution equations and their physical applications, Les Houches 
(France), 21-30 Mar 1989). Order Number DE90792995. Available 
from NTIS (US Sales Only), PC A03/MF A01. 

We review the exact solutions of the discrete and continuous 
Boltzmann Equations. For the discrete B.E. the velocity V can only 
take discrete values V;. The discrete models equations are nonlin- 
ear but they include the linear conservation laws. The simplest 
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solutions are the exponential similarity shock waves and the solu- 
tions found in 1+1, 2+1, 2D, 3D dimensions are sums of similarity 
waves. For a well-defined class of (1+1) - dimensional rational 
functions it is proved that they are the only possible solutions if two 
linear conservation laws are present. Different solutions are pre- 
sented: with nonuniform Maxwellians, shock wave with or without 
specular reflection, periodic, semiperiodic. The conservation laws 
being not directly included into the nonlinear continuous B.E. the 
exact solutions are different. For the Kac model we construct the 
even velocity BKW (Bobylev-Krook-Wu) solution, its odd velocity 
partner and an inhomogeneous solution, while for the homoge- 
neous B.E. we derive the BKW solution. For the inhomogeneous 
B.E. a time-dependent harmonic potential, which vanishes at infi- 
nite time, is introduced, but the equilibrium state is an absolute 
Maxwellian. This is the only known exact inhomogeneous example 
relaxing toward the true equilibrium state and not toward the trivial 
vacuum state. 


36523 (IFIN-FT-346-1989) Localizability in the hamiltonian 
formalism and in quantum-mechanics. Grigore, R.D. (Central 
Inst. of Physics, Bucharest (Romania). Inst. of Physics and Nuclear 
Engineering). Central Inst. of Physics, Bucharest (Romania). Inst. 
of Physics and Nuclear Engineering. Jan 1989. 29p. Order Number 
DE90628368. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

The problem of localizability is studied in the framework of 
Hamiltonian formalism. Only the systems of nonzero mass and any 
spin, and of zero mass and zero helicity are localizable for the 
Poincare group. These results suggest a possible solution for the 
problem of localizability of the photon in quantum mechanics. It is 
proved that the photon is localizable in the sense of Wightman, on 
the manifold of bidimensional planes in R°. So the photon must be 
considered as a bidimensional object: the plane wave.(author). 


36524 (IFIN-FT-347-1989) On equations of motion on com- 
plex grassman manifold. Berceanu, S. (Central Inst. of Physics, 
Bucharest (Romania). Inst. of Physics and Nuclear Engineering); 
Gheorghe, A. Central Inst. of Physics, Bucharest (Romania). Inst. 
of Physics and Nuclear Engineering. Feb 1989. 31p. Order Number 
DE90628369. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

We investigate the equations of motion on the ‘classical’ phase 
space which corresponds to quantum state space in the case of 
the complex Grassmann manifold appearing in the Hartree-Fock 
problem. First and second degree polynomial Hamiltonians in 
bifermion operators are considered. The ‘classical’ motion corre- 
sponding to linear Hamiltonians is described by a Matrix Riccati 
equation.(authors). 


36525 (IFIN-FT-351-1989) Gaussons and States with 
Gaussian Wigner functions are quasi-free states. Scutaru, H. 
(Central Inst. of Physics, Bucharest (Romania). Inst. of Physics 
and Nuclear Engineering). Central Inst. of Physics, Bucharest (Ro- 
mania). Inst. of Physics and Nuclear Engineering. Apr 1989. 5p. 
Order Number DE90628370. Available from NTIS (US Sales Only), 
PC A02/MF A01; OSTI; INIS. 

The pure states with gaussian wave functions (Gaussons) and 
the states with gaussian Wigner functions are quasi-free states of 
the C*-algebra of canonical commutation relations. This remark 
furnishes a new, more transparent characterization of the gaussian 
functions on the phase space which are Wigner functions. A quan- 
tum momentum map for quasi-free states is defined and is used to 
show that all pure quasi-free states are labeled by the points of a 
coadjoint orbit of the symplectic group, on which second degree 
polynomial identities are satisfied.(author). 


36526 (IFIN-FT—357-1989) Cohomology for Lagrangian sys- 
tems and Noetherian symmetries. Popp, O.T. (Central Inst. of 
Physics, Bucharest (Romania). Inst. of Physics and Nuclear Engi- 
neering). Central Inst. of Physics, Bucharest (Romania). Inst. of 
Physics and Nuclear Engineering. Jun 1989. 47p. Order Number 
DE90628371. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

Using the theory of sheaves we find some exact sequences de- 
scribing the locally Lagrangian systems. Using cohomology theory 
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of groups with coefficients in sheaves we obtain some exact se- 
quences describing the Noetherian symmetries. It is shown how 
the results can be used to find all locally Lagrangian dynamics 
Noetherian invariant with respect to a given group of kinematical 
symmetries.(author). 


36527 (IFIN-FT-358-1989) Uncertainty relations for wave 
functions. Scutaru, H. (Central Inst. of Physics, Bucharest (Roma- 
nia). Inst. of Physics and Nuclear Engineering). Central Inst. of 
Physics, Bucharest (Romania). Inst. of Physics and Nuclear Engi- 
neering. Jun 1989. 5p. Order Number DE90628372. Available from 
NTIS (US Sales Only), PC A02/MF A01; OSTI; INIS. 

It is proved that when the Hilbert space of quantum mechanics is 
a reproducing kernel Hilbert space of functions defined on the 
phase space then the generating function of the entropy can be 
used as a measure of the concentration of the wave functions in 
phase space.(author). 


36528 (IFIN-FT-359-1989) The classical entropy of a quasi 
free state. Scutaru, H. (Central Inst. of Physics, Bucharest 
(Romania). inst. of Physics and Nuclear Engineering). Central Inst. 
of Physics, Bucharest (Romania). Inst. of Physics and Nuclear En- 
gineering. Jun 1989. 6p. Order Number DE90628373. Available 
from NTIS (US Sales Only), PC A02/MF A01; OSTI; INIS. 

The ordinary and the squeezed coherent states are examples of 
quasi-free states of the C*-algebra of canonical commutation rela- 
tions. A formula for the transition probability between two states of 
the C*-algebra of canonical commutation relations is given. As a 
consequence the classical entropy of a quasi-free state is com- 
puted.(author). 


36529 (IFIN-FT-363-1989) Description of the particle core 
interaction within a projection after variation formalism. 
Raduta, A.A. (Central Inst. of Physics, Bucharest (Romania). Inst. 
of Physics and Nuclear Engineering); Sandulescu, N. Central Inst. 
of Physics, Bucharest (Romania). Inst. of Physics and Nuclear En- 
gineering. Nov 1989. 20p. Order Number DE90628374. Available 
from NTIS (US Sales Oniy), PC A03/MF A01; OSTI; INIS. 

An interacting system consisting in one particle moving in a 
spherical oscillator potential and a complex core described by an 
anharmonic quadrupole Hamiltonian is semiclassically treated. One 
determined three decoupled modes describing the composite sys- 
tem in the intrinsic frame. On the top of the ground as well as of 
the one boson states, one builds rotational bands. The projected 
states may be further used as single particle basis for treating an 
interacting many body system. (authors). 


36530 (IFIN-FT—364-1989) Periodicity effect In the three- 
dimensional two centre Dirac problem. Ixaru, L.Gr (Central Inst. 
of Physics, Bucharest (Romania). Inst. of Physics and Nuclear En- 
gineering); Pantea, D.; Gavrila, P. Central Inst. of Physics, 
Bucharest (Romania). Inst. of Physics and Nuclear Engineering. 
Nov 1989. 19p. Order Number DE90628375. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

We here investigate the threedimensional quantum problem of a 
relativistic electron in the electric field of two heavy nuclei sepa- 
rated at a distance of the order of thousands of fermis. We show 
that the effect previously found in the one-dimensional case, viz.the 
periodicity effect, continues to be present and strong. This conclu- 
sion brings a new reason in the favour of the scenarios according 
to which the positron and e*e~ lines observed at GS! Darmstadt in 
heavy ion collisions experiments represent phenomena triggered 
when the distance between the two ions is large.(authors). 


36531 (IS-T-1426) Transient electromagnetic scattering on 
anisotropic media. Stewart, R.D. Ames Lab., IA (USA). Jan 1990. 
98p. Sponsored by U.S. DOE Energy Research. DOE Contract W- 
7405-ENG-82. Order Number DE90011802. Available from NTIS, 
PC AO6/MF A01; OSTI; INIS; GPO Dep. 

This dissertation treats the problem of transient scattering of 
obliquely incident electromagnetic plane waves on a stratified 
anisotropic dielectric slab. Scattering operators are derived for the 
reflective response of the medium. The internal fields are calcu- 
lated. Wave splitting and invariant imbedding techniques are used. 
These techniques are first presented for fields normally incident on 
a stratified, isotropic dielectric medium. The techniques of wave 


splitting and invariant imbedding are applied to normally incident 
plane waves on an anisotropic medium. An _ integro-differential 
equation is derived for the reflective response and the direct and 
inverse scattering problems are discussed. These techniques are 
applied to the case of obliquely incident plane waves. The reflec- 
tive response is derived and the direct and inverse problems 
discussed and compared to those for the normal incidence case. 
The internal fields are investigated for the oblique incidence via a 
Green's function approach. A numerical scheme is presented to 
calculate the Green's function. Finally, symmetry relations of the 
reflective response are discussed. 


36532 (lYaF-89-35) A canonical integration technique of 
arbitrary order. Vecheslavov, V.V. AN SSSR, Novosibirsk (USSR). 
Inst. Yadernoj Fiziki. 1989. 15p. (in Russian). Order Number 
DE90628377. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

An integration technique based on approximation of Hamiltonian 
differential equations by canonical implicit map is described. One 
interaction of this map is equivalent to integration of Hamiltonian 
system over time interval 7 with error o(7"*'), where n is order of 
the map. This approach may be used for obtaining any desired 
order. For performing the implicit map the scheme 'predictor- 
corrector’ is used with the explicit Lie map as the predictor. Both 
numerical and analytical ways of accuracy control are discussed. 
13 refs.; 2 tabs. 


36533 (LA-UR-90-1933) Automated angular momentum re- 
coupling algebra. Williams, H.T. (Washington and Lee Univ., 
Lexington, VA (USA). Dept. of Physics); Silbar, R.R. Los Alamos 
National Lab., NM (USA). [1990]. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-7405-ENG-36. (CONF- 
9003167—1: Lyon workshop, Lyon (France), 19-24 Mar 1990). 
Order Number DE90011988. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

We describe a code, RACAH, for algebraic solution of angular 
momentum recoupling problems. The general problem is to find an 
optimal path from one binary tree (representing the angular 
momentum coupling scheme for the reduced matrix element) to an- 
other (representing the sub-integrals and spin sums to be done). 
RACAH is implemented on a MS-DOS microcomputer, using the 
SCHEME dialect of LISP. 6 refs. 


36534 (N-90-17401) A kinetic equation with kinetic entropy 
functions for scalar conservation laws. Final report. Perthame, 
B.; Tadmor, E. National Aeronautics and Space Administration, 
Hampton, VA (USA). Inst. for Computer Applications in Science 
and Engineering. Jan 1990. 21p. (NASA-CR-181985;NAS— 
1.26:181985;ICASE-90-11). Available from NTIS, PC A03/MF A01. 

A nonlinear kinetic equation is constructed and proved to be 
well-adapted to describe general multidimensional scalar conserva- 
tion laws. In particular, it is proved to be well-posed uniformly in 
epsilon - the microscopic scale. It is also shown that the proposed 
kinetic equation is equipped with a family of kinetic entropy func- 
tions - analogous to Boltzmann’s microscopic H-function, such that 
they recover Krushkov-type entropy inequality on the macroscopic 
scale. Finally, it is proved by both - BV compactness arguments in 
the one-dimensional case, that the local density of kinetic particles 
admits a continuum limit, as it converges strongly with epsilon 
below 0 to the unique entropy solution of the corresponding con- 
servation law. 


36535 (UCRL-100729) High intensity effects in Raman 
scattering. Dixit, S.; Hermann, M.; Karr, T. Lawrence Livermore 
National Lab., CA (USA). Jul 1989. 10p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
890652-2: 6. Rochester conference on coherence and quantum 
optics, Rochester, NY (USA), 26-28 Jun 1989). Order Number 
DE90012093. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

A theoretical framework for describing high intensity multilevel ro- 
tational Raman scattering is presented. The formalism, which 
employs the multipole form of the density matrix equations, is valid 
at low as well as high intensities, in transient and steady state 
regimes and, allows for coupling of arbitrary polarizations of the 
various Stokes/anti-Stokes fields. Several examples are discussed 
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to illustrate the degeneracy effects, effects of a.c. Stark shifts and 
multilevel effects in rotational Stokes/anti-Stokes Raman conver- 
sion. 8 refs., 3 figs. 


36536 Identification of distributed forces on a structure. 
Paez, T.L. (Sandia National labs., Albuquerque, NM (US)); Cole- 
man, R. pp. 280-286 of 1989 proceedings of the Institute of 
Environmental Sciences 35th annual technical meeting, building to- 
morrow’s environment. Institute of Environmental Sciences, Mt. 
Prospect, IL (USA) (1989). DOE Contract AC04-76DP00789. 
(CONF-890592-: 35. annual technical meeting of the Institute of 
Environmental Sciences: building tomorrow’s environment, Ana- 
heim, CA (USA), 1-5 May 1989). 

This paper presents a combined analytical and experimental 
method for establishing a set of equations to evaluate the equiva- 
lent forces acting on a structure. The method requires that a finite 
element model of the structure be established. It further requires 
that the acceleration responses to the external forces be measured 
at a number of points on the structure. The equivalent forces es- 
tablished in the analysis are a representation of the actual forces. 
The equivalent forces concentrate the effects of the external forces 
at the degrees of freedom where the acceleration responses are 
measured. 


36537 _Infinite-dimensional algebras and a trigonometric ba- 
sis for the classical Lie algebras. Fairlie, D.B. (Department of 
Mathematical Sciences, University of Durham, Durham DH1 3LE, 
England (GB)); Fletcher, P.; Zachos, C.K. Journal of Mathematical 
Physics (New York) (USA), 31(5): 1088-1094 (May 1990). DOE 
Contract W-31109-ENG-38. 

This paper explores features of the infinite-dimensional algebras 
that have been previously introduced. In particular, it is shown that 
the classical simple Lie algebras (Ay, By, Cy, Dy) may be 
expressed in an “egalitarian” basis with trigonometric structure con- 
stants. The transformation to the standard Cartan—Weyl basis, and 
the particularly transparent N— co limit that this formulation allows 
is provided. 


36538 Wave-packet calculation of sharp-energy Smatrix 
elements for a three-body system in the breakup regime. Ku- 
ruoglu, Z.C. (Chemistry Department, Bilkent University, Ankara, 
Turkey (TR)); Levin, F.S. Physical Review Letters (USA), 64(15): 
1701-1704 (9 Apr 1990). 

Sharp-energy S-matrix elements have been successfully ex- 
tracted from a wave-packet description of three-boson and 
quartet-spin, neutron-deuteron scattering at energies well above 
the breakup threshold. Essential to the success of this procedure is 
use of an expansion basis comprising functions from each of the 
three two-cluster arrangements. 


36539 Aharonov-Bohm scattering amplitude. Hagen, C.R. 
(Department of Physics and Astronomy, University of Rochester, 
Rochester, New York 14627 (USA)). Physical Review, D (Particles 
Fields) (USA),. 41(6): 2015-2017 (15 Mar 1990). DOE Contract 
AC02-76ER13065. 

The two principal approaches to the quantum-mechanical calcu- 
lation of scattering by flux tubes in two spatial dimensions are 
reviewed and corrections made where needed. It is noted that 
even when appropriate care is taken the standard phase-shift 
method fails to agree with the (corrected) Aharonov-Bohm result. 
The discrepancy is resolved by noting that the former approach re- 
quires an improper interchange of a limit and a summation. That 
interchange is justified only when the phase shifts go to zero suffi- 
ciently rapidly as the angular momentum becomes arbitrarily large, 
a condition which fails to hold in this particular scattering problem. 
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36540 (CEA-CONF-9886) The existence of Rayleigh-Taylor 
instabilities in laser heated plasmas. Holstein, P.A.; Meyer, B.; 
Rostaing, M.; Galmiche, D.; Wilke, N. CEA Centre d’Etudes de 
Limeil, 94 - Villeneuve-Saint-Georges (France). 1989. 10p. (In 
French). (CONF-890661-: 3. international symposium on behavior 
of media under high dynamic pressures, La Grande Motte 
(France), 5-9 Jun 1989). Order Number DE90792950. Available 
from NTIS (US Sales Only), PC A02/MF A01. 

The existence Rayleigh-Taylor instabilities, in laser heated plas- 
mas, is shown. By means of the acceleration of flat three-layered 
Au-Al-Au targets, a mixing zone, under the concept of Rayteigh- 
Taylor instabilities, is observed. The Al emission spectra is 
obtained, by heating the back of the target with a laser beam. A 
phase difference exists betwen the main laser beam and the ap- 
plied one. The spectrum allows the analysis of the Au-Al mixture. 
The evaluation of the mixture composition is given and the role of 
the radiating heating is underlined. 


36541 (CONF-900294—Vugraphs) Summary and viewgraphs 
from the Q-121 US/Japan advanced current drive concepts 
workshop. Bonoli, P. (Massachusetts Inst. of Tech., Cambridge, 
MA (USA)); Porkolab, M.; Chan, V.; Pinsker, R.; Poiitzer, P.; Dar- 
row, D.; Ehst, D.; Fukuyama, Atsushi; Imai, Tsuyoshi; Watari, 
Tetsuo. Lawrence Livermore National Lab., CA (USA). 9 Mar 1990. 
407p. Sponsored by U.S. DOE Energy Research. DOE Contract 
W-7405-ENG-48. From Q-121 - US/Japan advanced current drive 
concepts workshop; Livermore, CA (USA); 21-23 Feb 1990. Order 
Number DE90011912. Available from NTIS, PC A18/MF AO01; 
OSTI; INIS; GPO Dep. 

With the emphasis placed on current drive by ITER, which 
requires steady state operation in its engineering phase, it is im- 
portant to bring theory and experiment in agreement for each of 
the schemes that could be used in that design. Both neutral beam 
and lower hybrid (LH) schemes are in excellent shape in that re- 
gard. Since the projected efficiency of all schemes is marginal it is 
also important to continue our search for more efficient processes. 
This workshop featured experimental and theoretical work in each 
processes. This workshop featured experimental and theoretical 
work in each of these areas, that is, validation of theory and the 
search for better ideas. There were a number of notable results to 
report, the most striking again (as with last year) the long pulse op- 
eration of TRIAM-1M. A low current was sustained for over 1 hour 
with LH waves, using new hall-effect sensors in the equilibrium 
field circuit to maintain position control. In JT-60, by sharpening the 
wave spectrum the current drive efficiency was improved to 0.34 x 
107°m-2A/W and 1.5 MA of current was driven entirely by the 
lower hybrid system. Also in that machine, using two different LH 
frequencies, the H-mode was entered. Finally, by using the LH 
system for startup they saved 2.5 resistive volt-sec of flux, which if 
extrapolated to ITER would save 40 volt-sec there. For the first 
time, and experiment on ECH current drive showed reasonable 
agreement with theory. Those experiments are reported here by 
James (LLNL) on the D3-D machine. Substantially lower ECH cur- 
rent drive than expected theoretically was observed on WT-3, but if 
differed by being in a low absorption regime. Nonetheless, excellent 
physics results were achieved in the WT-3 experiments, notably in 
having careful measurements of the parallel velocity distributions. 


36542 (CONF-900602-12) Experiments at high elongations 
in Dill-D. Lazarus, E.A. (Oak Ridge National Lab., TN (USA)); 
Turnbull, A.D.; Kellman, A.G.; Ferron, J.R.; Helton, F.J.; Lao, L.L.; 
Leuer, J.A.; Strait, E.J.; Taylor, T.S. Oak Ridge National Lab., TN 
(USA). [1990]. 5p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC05-840R21400 ;AC03-89ER51114. From 17. Eu- 
ropean conference on controlled fusion and plasma heating; 
Amsterdam (Netherlands); 25-29 Jun 1990. Order Number 
DE90012131. Available from NTIS, PC A02/MF A01; OSTI; INIS. 
in this paper we discuss the limitation to elongation observed in 
D-shaped plasmas in the DIlIl-D tokamak. We find that as the trian- 
gularity is increased and 4; is decreased that the n = O mode takes 
on an increasingly non-rigid character. Our analysis shows two as- 
pects of the behavior: first, an increasing variation of the m/n = 1/0 
component across flux surfaces and second, an increase in the rel- 
ative amplitude of a m/n = 3/0 component which couples to the m/ 
n = 1/0 component and further destabilizes the mode. In previous 
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work we have reported on study of vertical control and the imple- 
mentation of those results on DIll-D. In that study we used a single 
filament, with properties consistent with the radial force balance, to 
represent the plasma and employed an eigenmode description of 
the passive shell in order to allow time-ordering of the problem. 
The most important result of this study was that the active control 
coil must be positioned in the poloidal plane so as to minimize its 
interaction with the stabilizing shell currents. As a consequence of 
plasma toroidicity, these currents flow primarily in the outboard re- 
gions of the shell. Thus, contro! coils on the inboard side of the 
shell, near the midplane, are required. With such a spatial arrange- 
ment we can have radial fields from the active coil penetrating the 
shell on a time scale faster than the decay of the stabilizing shell 
currents. In accordance with these model! calculations the control 
system for Dill-D tokamak has been modified resulting in operation 
to within a few percent of the ideal MHD limit for axisymmetric sta- 
bility. In this work we refer to the ideal MHD limit as that of the 
plasma-shell system. The ideal limit can actually be reduced by a 
poor choice of the active control coils, however that is not the case 
for work discussed here. 7 refs., 6 figs. 


36543 (CONF-8810231-10) JET multi-peliet injection exper- 
iments. Kupschus, P.; Bartlett, D.V.; Behringer, K.; Campbell, D.J.; 
Cheetham, A.; Cordey, J.G.; Corti, S.; Gadeberg, M.; Gondhalekar, 
A.; Gottardi, N.A. Oak Ridge National Lab., TN (USA). [1988]. 9p. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO5- 
840R21400. From IAEA technical committee meeting on pellet 
injection and toroidal confinement; Gut Ising (Germany, F.R.); 24- 
26 Oct 1988. Order Number DE90011638. Available from NTIS, 
PC A02/MF A01; OSTI; INIS; GPO Dep. 

The multiple injection of deuterium pellets into JET plasmas 
under various scenarios for limiter and X-point discharges with cur- 
rents up to 5 MA with pure ohmic, neutral beam and RF heating 
has been undertaken in a collaborative effort between JET and an 
USDOE team under the umbrella of the EURATOM-USDOE (US 
Department of Energy) Fusion Agreement on Pellet Injection using 
an ORNL built 3-barrel, repetitive multi-pellet launcher. The best 
plasma performance with pellet injection and additional heating so 
far has been obtained by injecting early into 3 MA, 3.1 T pulses 
while centrally depositing the pellet mass, with Neo initially well in 
excess of 10*° m~-°. Subsequent central heating of this dense and 
clean core by ion cyclotron resonance heating (ICRH) with H and 
$He minorities in the 10 MW range yields Teo up to 12 keV and Tj, 
up to more than 10 keV, while neo is decreasing (within up to 1.5s) 
decaying to 0.6 x 107° m-%, suggesting an enhanced central en- 
ergy confinement in limiter discharges with only modestly improved 
global L-mode confinement. In this plasma core electron pressures 
of more than 1 bar with gradients in the order of 4 bar*m—' have 
been reached with the total pressure approaching ballooning stabil- 
ity limits. The resulting total neutron rate from D-D reactions of up 
to 4.5°10' s—’ so far increases strongly with RF power and can 
exceed that of similar non-enhanced shots by factors of 3 to 5. 
Np(O)*T;(O)*r_E(a) products in the range of 1 to 2*107° m-% keVs 
are obtained but combined power with neutral beams (up to 28 
MW total), generally degrades the performance though leading to 
higher neutron rates of up to 7*10'® s—’. 10 refs., 8 figs. 


36544 (CONF-9005223-1) Integral methods for solving 
Fokker-Planck-type equations. Protopopescu, V. Oak Ridge Na- 
tional Lab., TN (USA). [1990]. 14p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO05-840R21400. From Interna- 
tional conference on integral methods in science and engineering; 
Arlington, TX (USA); 15-18 May 1990. Order Number DE90012171. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
Fokker-Planck-type equations occur quite often in different do- 
mains of physics and applied mathematics as various realizations 
of a generic degenerate parabolic equation. Even in the simplest 
situations, the analysis of the general Fokker-Planck equation is 
difficult and has been mostly confined to linear case, where partial 
results have been obtained in showing existence, uniqueness, reg- 
ularity, and completeness of eigenfunctions. In the present paper, 
we present a canonical integral approach that solves, in principle, 
the most general linear or nonlinear Fokker-Planck-type equations. 
The method is formal in the sense that it does not provide per se 
the means to prove existence and uniqueness of the solution in an 
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abstract setting. The formalism is based on the Green's functions 
and their natural extensions to nonlinear systems and allows one 
to compute the solution (assumed to exist uniquely), by using a 
canonical iterative scheme. We present several applications of the 
integral approach in connection with previously developed methods 
and results. 26 refs. 


36545 (CONF-9006194—1) Formation of magnetic islands 
due to field perturbations in toroidal stellarators. Lee, Deok 
Kyo. Oak Ridge National Lab., TN (USA). [1990]. 16p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC05-840R21400. 
From 11. international science and technology symposium; Seoul 
(Republic of Korea); 25-29 Jun 1990. Order Number DE90012132. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

An explicit formulation is developed to determine the width of a 
magnetic island separatrix generated by magnetic field perturba- 
tions in a general toroidal stellarator geometry. A conventional 
method is employed to recast the analysis in a magnetic flux coor- 
dinate system without using any simplifying approximations. The 
island width is seen to be proportional to the square root of the 
Fourier harmonic of B°/B‘ that is in resonance with the rational 
value of the rotational transform, where B’ and BS are contravari- 
ant normal and toroidal components of the perturbed magnetic 
field, respectively. The procedure, which is based on a representa- 
tion of three-dimensional flux surfaces by double Fourier series, 
allows rapid and fairly accurate calculation of the island widths in 
real vacuum field configurations, without the need to follow field 
lines through numerical integration of the field line equations. Nu- 
merical results of the island width obtained in the flux coordinate 
representation for the Advanced Toroidal Facility agree closely with 
those determined from Poincare puncture points obtained by fol- 
lowing field lines. 22 refs., 1 fig., 1 tab. 


36546 (DOE/ER/53212—-151) Two-dimensional magnetohy- 
drodynamic equilibria with flow and studies of equilibria 
fluctuations. Agim, Y.Z. Wisconsin Univ., Madison, WI (USA). Aug 
1989. 131p. Sponsored by U.S. DOE Energy Research; National 
Science Foundation. DOE Contract FG02-85ER53212. Order Num- 
ber DE90011789. Available from NTIS, PC A07/MF A01; OSTI; 
INIS. 

A set of reduced ideal MHD equations is derived to investigate 
equilibria of plasmas with mass flow in general two-dimensional ge- 
ometry. These equations provide a means of investigating the 
effects of flow on self-consistent equilibria in a number of new 
two-dimensional configurations such as helically symmetric configu- 
rations with helical axis, which are relevant to stellarators, as well 
as axisymmetric configurations. It is found that as in the axisym- 
metric case, general two-dimensional flow equilibria are governed 
by a second-order quasi-linear partial differential equation for a 
magnetic flux function, which is coupled to a Bernoulli-type equa- 
tion for the density. The equation for the magnetic flux function 
becomes hyperbolic at certain critical flow speeds which follow from 
its characteristic equation. When the equation is hyperbolic, shock 
phenomena may exist. As a particular example, unidirectional flow 
along the lines of symmetry is considered. In this case, the equa- 
tion mentioned above is always elliptic. An exact solution for the 
case of helically symmetric unidirectional flow is found and studied 
to determine flow effects on the magnetic topology. In second part 
of this thesis, magnetic fluctuations due to the thermally excited 
MHD waves are investigated using fluid and kinetic models to de- 
scribe stable, uniform, compressible plasma in the range above the 
drift wave frequency and below the ion cyclotron frequency. It is 
shown that the fluid model with resistivity yields spectral densities 
which are roughly Lorentzian, exhibit equipartition with no apparent 
cutoff in wavenumber space and a Bohm-type diffusion coefficient. 
Under certain conditions, the ensuing transport may be comparable 
to classical values. For a phenomenological cutoff imposed on the 
spectrum, the typical fluctuating-to-equilibrium magnetic field ratio 
is found to be of the order of 10 —1°. 


36547 


(DOE/ER/53221-5) Maryland Controlled Fusion Re- 
search Program: Progress report. Maryland Univ., College Park, 
MD (USA). Lab. for Plasma Research. [1990]. 26p. Sponsored by 
U.S. DOE Energy Research. DOE Contract FG05-86ER53221. Or- 
der Number DE90012608. Available from NTIS, PC A0O3/MF A01; 
OSTI; INIS; GPO Dep. 





This paper discusses research being done at the University of 
Maryland in plasma theory and experimental studies of electron 
transport is tokamak plasma. (LP) 


36548 (DOE/ER/53222—101) Identification of, and transition 
to, the second region of ideal MHD stability in tokamaks. Sab- 
bagh, S.A. Columbia Univ., New York, NY (USA). Plasma Physics 
Lab. 1990. 200p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-86ER53222 ;FG02-89ER53297. Order Number 
DE90010380. Available from NTIS, PC A10/MF A01; OSTI; INIS; 
GPO Dep. 

The second region of ideal MHD stability in tokamaks is studied 
by considering the behavior of the second region boundary for self- 
consistently calculated, marginally stable, second region equilibria 
and the characteristics of numerically computed transport se- 
quences that achieve second stability. Equilibria with pressure 
profiles, p(w), that are marginally stable to the second region on 
each flux surface are generated numerically. This constraint elimi- 
nates p(w) as an independent variable, and reduces the predictor 
variables to the tokamak parameters and the q profile. The primary 
response functions considered are the plasma figures of merit, 6 
and ¢8p, and the normalized pressure gradient, a. Variations of the 
radial wavenumber in the ballooning equation negligibly affect the 
second region boundary for these equilibria. The second region 
boundary is sensitive to variations in the q profile at small aspect 
ratio, A, and will stabilize or destabilize depending on the balance 
of higher order « = A~' modifications of the normal field line curva- 
ture, xn. These effects are a competition between the stabilizing 
geometric magnetic well of the toroidal field component of x, and 
the destabilizing poloidal field component of «xn. The latter term be- 
comes competitive in high «6, plasmas with large Shafranov shifts. 
Simple analytic models are presented that reproduce the scaling of 
the marginally stable second region values of a and ep, and 
stability diagrams illustrating the behavior of the high-n unstable re- 
gion for various parameters are shown. 


36549 (DOE/ER/53278-3) CIT alpha particle extraction and 
measurement: Low-Z ablation cloud profile simulation for 
alphe-particle diagnostics: Technical progress report, 1 
September 1988-21 May 1990. Gerdin, G.; Vahala, L.; El Cash- 
lan, A.G. Old Dominion Univ., Norfolk, VA (USA). Dept. of 
Electrical and Computer Engineering. May 1990. 15p. Sponsored 
by U.S. DOE Energy Research. DOE Contract FG05-88ER53278. 
Order Number DE90012609. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

In order to determine the expected properties of the ablation 
cloud of low-Z pellets interacting with a thermonuclear plasma, 
which in turn is proposed as a charge-neutralization medium for 
confined alpha particles, a numerical program has been developed. 
The physical model for this program is based on Park's low-Z 
pellet-plasma interaction model for the interior of the cloud adjacent 
to the pellet’s surface out to the sonic surface (roughly, a millimeter 
in separation), and then propagating outward from this region using 
the conservation laws of enthalpy, momentum, and mass, along 
with the assumption of charge-state equilibrium. The effects of lo- 
cal heating by the plasma electrons slowing down in the cloud, and 
ionization of the ablatant material are treated self-consistently in 
the model. In collaboration with Dr. Paul Parks of General Atomics 
Corporation, a joint ODU-GAC research plan for modeling low-Z 
pellet-plasma interactions has been devised, and considerable 
progress has been made in its implementation. Recently, using a 
constraint in the ablatant flow, so that it approximates its observed 
flow along the magnetic field, results from the program were ob- 
tained which could be compared with the results from the GAC 
experiments on TEXT. The predictions of the program are in poor 
agreement with the TEXT data as to the dimensions of the C* re- 
gion of the cloud along the magnetic field. The failure of the model 
appears to be the breakdown of the assumption that charge-state 
equilibrium exists in the cloud. This problem is particularly severe 
for the TEXT parameters so modifications in the model to include 
non-equilibrium effects are being implemented. 


36550 (DOE/ER/53302-2) Kinetic stability of field-reversed 
configurations: Progress report, December 15, 1989-May 15, 
1990. Hsiao, Ming-Yuan: Staudenmeier, J.L. Pennsylvania State 
Univ., University Park, PA (USA). Dept. of Nuclear Engineering. 
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May 1990. 4p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-90ER53302. Order Number DE90011530. Available 
from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

This project studies the linear stability of global MHD-like modes 
in the Field-Reversed Configuration (FRC) within the context of the 
Viasov-fiuid model (Viasov ions, cold massless fluid electrons). The 
approach taken in this study is to use unstable MHD eigenfunc- 
tions as basis functions to solve a variational form of the linearized 
Viasov-fluid equations. In this approach the Viasov-fluid dispersion 
functional is separated into a fluid-like part and a part that depends 
on the ion orbits in the equilibrium electric and magnetic fields. The 
fluid-like part is equivalent in form to the MHD energy principle 
without the compressibility term. The part that depends on the equi- 
librium particle orbits contains finite larmor radius effects, the Hall 
effect and the parallel kinetic effects. The dispersion functional is 
solved by numerical computation. This project will try to determine 
the scaling of the Viasov-fluid growth rates of unstable modes with 
variations in FRC equilibrium parameters such as s (the approxi- 
mate number of ion gyroradii between the magnetic axis and the 
separatrix of the FRC), elongation, and other profile parameters. 


36551 (DOE/ET/53088-430) lon temperature gradient 
driven turbulence in the weak density gradient limit. Ham- 
aguchi, Satoshi; Horton, W. Texas Univ., Austin, TX (USA). Inst. for 
Fusion Studies. Apr 1990. 20p. Sponsored by U.S. DOE Energy 
Research. DOE Contract FG0O5-80ET53088. (IFSR-430). Order 
Number DE90012578. Available from NTIS, PC AO3/MF A01; 
OSTI; INIS; GPO Dep. 

The anomalous heat transport arising from the ion temperature 
gradient driven mode or 7-mode turbulence is extended to the 
range of the weak density gradient limit (7m; = L»/L; — 00), which is 
appropriate for H-mode discharges. It is shown that the anomalous 
ion heat conductivity x; with L, — oo scales as x% = g(psLy)(cT;/ 
eB)exp(-Gc) with o = (T,/T;)(Lr/Ls), 8 = 4 and g ~ 1. This x; scal- 
ing is the natural extension for high n; of the scaling of x; for K = 
(T\/Te)(1 + 7) 2 4 obtained from analytical and numerical studies. 


36552 (DOE/NV/10652-T1) Measurements of the ion 
acoustic decay instability and the resultant thermal and 
suprathermal electron heating in laser-plasma interaction ex- 
periments: Final report. Mizuno, K., De Groot, J.S. (California 
Univ., Davis, CA (USA)); Seka, W. California Univ., Davis, CA 
(USA). Jun 1989. 16p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AS08-87NV10652. Order Number DE90012477. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We have made extensive studies of lon Acoustic Decay Instabili- 
ties (IADI) in laser-pellet interactions under the program of the 
National Laser Users Facility at LLE. We have observed well- 
defined IADI. It is shown that IADI is potentially important in laser 
fusion applications. The threshold decreased as the laser spot size 
increased. The measured threshold is an order of magnitude lower 
than previously reported values in small spot experiments. The 
threshold values for IR and short wavelength Green lasers are 
quite low, and reached homogeneous-piasma collisional values in 
a planar plasma produced by a large spot size laser irradiations. 
The results are explained in agreement with LASNEX calculations 
with a flux limit of f = 0.1. These low threshold values indicate that 
IADI is potentially important in a large scale plasma, and even in 
short-wavelength laser-pellet interactions which are applicable to 
laser fusion research. 13 refs., 5 figs. 


36553 (EUR-CEA-FC-1340) Pellet injection into ohmically 
and additionally electron cyclotron resonance heated tokamak 
plasmas. Drawin, H.W.; Geraud, A. Association Euratom-CEA, 
Centre d’Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Dec 1988. 43p. Available from NTIS (US Sales Only), PC A03/MF 
A01. 

Frozen H and Dz pellets injection into the electron cyclotron 
resonance heated plasmas of the Fontenay-aux-Roses tokamak 
are studied. Pellet injection with and without ECR heating are con- 
sidered. In the first case, pellets penetration into the plasma is 
deeper than the neutral gas model predictions. In the second case, 
the position of the ECR layer had practically no influence on the 
penetration depth (reduced to a few centimeters). Only two-third of 
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the pellet mass was found as ionized matter in the plasma, com- 
pared to the ohmic case. On the photographs the ablation clouds 
showed no particular structure when ECR heating was applied. 
Also the Hg intensity was generally free of modulation. The en- 
hanced ablation during ECRH can be simulated by a Parks and 
Turnbull formula. Perpendicular electron temperature of the hot 
electrons heated by the EC waves is by orders of magnitude larger 
than its parallel temperature. The resulting electron density profiles 
calculated by using the 1-D transport code MAKOKOT are in 
agreement with experiments, when suitable values of the anoma- 
lous radial convection velocity are chosen. 


36554 (EUR-CEA-FC—1363) Normal mode master equation 
for the distribution of lower hybrid electromagnetic energy in 
tokamaks. Moreau, D.; Rax, J.M.; Samain, A. Association 
Euratom-CEA, Centre d’Etudes Nucleaires de Cadarache, 13 - 
Saint-Paul-lez-Durance (France). Dept. de Recherches sur la Fu- 
sion Controlee. Mar 1989. 48p. Available from NTIS (US Sales 
Only), PC AO3/MF A01. 

The master equation for the poloidal spectrum of electromagnetic 
energy in a toroidai plasma is derived. This equation provides a 
theoretical framework for a global description of the propagation 
and absorption of lower hybrid waves (or any weakly damped 
small wavelength mode) in present day tokamaks. Resonant 
toroidal couplings between the unperturbed cylindrical modes are 
the basic processes involved in this description. They lead to the 
destruction of correlations above a stochasticity threshold for the 
toroidal perturbation. A general method for computing the coupling 
coefficients is proposed and applied under typical current genera- 
tion conditions. This normal mode energy diffusion provides a 
simple theory to address the so-called spectral gap problem. 


36555 (EUR-CEA-FC—1364) Thermonuclear ignition in the 
next generation tokamaks. Johner, J. Association Euratom-CEA, 
Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez- 
Durance (France). Dept. de Recherches sur la Fusion Controlee. 
Apr 1989. 48p. (in French). Available from NTIS (US Sales Only), 
PC A03/MF A01. 

The extrapolation of experimental rules describing energy con- 
finement and magnetohydrodynamic - stability limits, in known 
tokamaks, allow to show that stable thermonuclear ignition equilib- 
ria should exist in this configuration, if the product aB,* of the 
dimensions by a magnetic-field power is large enough. Quantitative 
application of this result to several next-generation tokamak 
projects show that those kinds of equilibria could exist in such de- 
vices, which would also have enough additional heating power to 
promote an effective accessible ignition. 


36556 (EUR-CEA-FC—1366) Variational description of lower 
hybrid wave propagation and absorption in tokamaks. Moreau, 
D. (Association Euratom-CEA, Centre d’Etudes Nucleaires de 
Cadarache, 13 - Saint Paul-lez-Durance (FR). Dept. de Recherches 
sur la Fusion Controlee); Peysson, Y.; Rax, J.M.; Samain, A.; Du- 
mas, J.C. Association Euratom-CEA, Centre d'Etudes Nucleaires 
de Cadarache, 13 - Saint-Paul-lez-Durance (France). Dept. de 
Recherches sur la Fusion Controlee. May 1989. 49p. JET contract 
- JJ6/9012. Available from NTIS (US Sales Only), PC A03/MF A01. 

A variational approach to a global solution of the lower hybrid 
wave propagation and absorption in tokamaks is presented. It is re- 
stricted to current drive or electron heating application (ie when the 
lower hybrid resonance does not exist), and is based on the use of 
trial functions which are locally solutions of the homogeneous prob- 
lem (eikonal trial functions). Results in circular cylindrical geometry 
are presented, for which radial power deposition profiles have been 
calculated. The influence of the main plasma and wave parameters 
has been investigated. We have focussed in particular on the effect 
of the toroidal wave number on the power deposition, and also on 
the wave accessibility and whispering gallery phenomena. The 
radial extension and shape of the power deposition near the reflec- 
tion layer of inaccessible waves (caustics) are displayed. 


36557 (GA-A-20063) The beta limit in the DII-D tokamak. 
Ferron, J.R.; Chu, M.S.; Helton, F.J.; Howl, W.; Kellman, A.G.; 
Lao, L.L.; Lazarus, E.A.; Lee, J.K.; Osborne, T.H.; Stambaugh, 
R.D. General Atomics, San Diego, CA (USA). Apr 1990. 4p. 
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Sponsored by U.S. DOE Energy Research. DOE Contract AC03- 
89ER51114. (CONF-900602-11: 17. European conference on 
controlled fusion and plasma heating, Amsterdam (Netherlands), 
25-29 Jun 1990). Order Number DE90011896. Available from 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The combination of high power deuterium neutral beam injection 
and operation with high current double-null divertor discharges has 
enabled increasingly high values of both toroidal and normalized 
beta (6; and By respectively) to be obtained in the Dill-D tokamak. 
The highest achieved values are G7 = 9.3% and By = 5%-m-T/MA, 
obtained indifferent discharges. Here, 6 = ( {PdV/V)/(B*/u o) is 
the volume average beta and 6y = 67/(V/aB) where a is the minor 
radius of the discharge, B is the vacuum toroidal magnetic field at 
the geometric center of the discharge, P is the plasma pressure, V 
is the discharge volume, and | is the plasma current. It is expected 
that when the beta reaches a threshold value an ideal instability 
will occur, either the low toroidal mode number (n) ideal kink mode 
or the high-n, ideal ballooning mode. If all other obstacles to 
achieving high values of beta are overcome, it is generally postu- 
lated that the insurmountable limit to beta will be the stability 
threshold of one of these modes. According to Troyon-Sykes scal- 
ing, this limit to By is a constant (Cg) with a value which depends 
on the limiting ideal instability, plasma profiles, and wall stabiliza- 
tion. Previous tokamak experiments have found operational limits 
representing C, values from 2.8 to 3.5, associated with several 
types of instabilities. Experimental data is presented in this paper 
that demonstrates that over a wide range of plasma current, in 
Dill-D the value of Cg is larger than 3.5. 


36558 (GTFR-94) Autocorrelation and crossed-sightline 
correlation of ECE for measurement of electron temperature 
and density fluctuations on ATF and TEXT. Thomas, C.E. Jr. 
(Georgia Inst. of Tech., Atlanta, GA (USA). Nuclear Engineering 
Program); Gandy, R.F. Georgia Inst. of Tech., Atlanta, GA (USA). 
Nuclear Engineering Program. 6 May 1990. 37p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AS05-78ET52025. Or- 
der Number DE90011618. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

The great stumbling block in the quest for fusion power using 
magnetic confinement devices is anomalous transport. It is conjec- 
tured that turbulent plasma fluctuations may be responsible for the 
degraded energy confinement observed in experiments. There ex- 
ists a clear need for more detailed experimental studies of plasma 
microturbulence. A conceptual design is presented for a diagnostic 
to measure electron temperature and density fluctuations using 
electron cylotron emission (ECE). The proposed ECE systems will 
employ auto-correlation and cross-correlation techniques to mea- 
sure radiation from the Advanced Toroidal Facility (ATF) at Oak 
Ridge National Laboratory (ORNL) and also from the Texas Experi- 
mental Tokamak (TEXT) at the University of Texas. This set of 
experiments on a stellarator and a tokamak will allow a unique 
comparative study of the fluctuation physics in the two different 
magnetic configuration. The paper below presents the theoretical 
basis and conceptual design of the diagnostic. 23 refs., 7 figs. 


36559 (INIS-mf-12604) Transformation group methods in 
plasma physics. Ludu, A. (Bucharest Univ. (Romania)). Comitetul 
de Stat pentru Energia Nucleara, Bucharest (Romania). 1989. 22p. 
(In Romanian). Order Number DE90628755. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

Transformation groups methodes using elements of differential 
geometry and algebraic topology are applied to the equations de- 
scribing plasma physics. 


36560 (ITF-87-92) Nonlinear response functions for 
plasma-molecular medium. Goryunova, G.F.; Yakimenko, |.P. AN 
Ukrainskoj SSR, Kiev (Ukrainian SSR). Inst. Teoreticheskoj Fiziki. 
1987. 25p. (In Russian). Order Number DE90628872. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

Within the framework of the kinetical description the nonlinear re- 
sponce functions for the combined plasma-molecular medium are 
calculated. The general expressions for the nonlinear susceptibility 
of the system under consideration are obtained in all orders on the 
electromagnetic field. The conditions for the existence of the transi- 
tion to the limiting case of the free charged particles are elucidated 





and the correct transport equations which obey these conditions in 
the case of cold plasma-molecular are derived. 26 refs. 


36561 (LA-UR-90-1587) Pellet imaging techniques on AS- 
DEX. Wurden, G.A. (Los Alamos National Lab., NM (USA)); 
Buechl, K.; Hofmann, J.; Lang, R.; Loch, R.; Rudyj, A.; Sandmann, 
W. Los Alamos National Lab., NM (USA). [1990]. 15p. Sponsored 
by U.S. DOE Energy Research. DOE Contract W-7405-ENG-36. 
(CONF-900557—7: 8. topical conference on high-temperature 
plasma diagnostics, Hyannis, MA (USA), 6-10 May 1990). Order 
Number DE90011951. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

As part of a USDOE/ASDEX collaboration, a detailed examina- 
tion of pellet ablation in ASDEX with a variety of diagnostics has 
allowed a better understanding of a number of features of hydro- 
gen ice pellet ablation in a plasma. In particular, fast gated photos 
with an intensified Xybion CCD video camera allow in-situ velocity 
measurements of the pellet as it penetrates the plasma. With time 
resolution of typically 100 nanoseconds and exposures every 50 
microseconds, the evolution of each pellet in a multi-pellet ASDEX 


tokamak plasma discharge can be followed. When the pellet cloud . 


track has striations, the light intensity profile through the cloud is 
hollow (dark near the pellet), whereas at the beginning or near the 
end of the pellet trajectory the track is typically smooth (without 
striations) and has a gaussian-peaked light emission profile. New, 
single pellet Stark broadened D,Dg, and D, spectra, obtained 
with a tangentially viewing scanning mirror/spectrometer with Reti- 
con array readout, are consistent with cloud densities of 2 x 
10'7cm-* or higher in the regions of strongest light emission. A 
spatially resolved array of D,. detectors shows that the light varia- 
tions during the pellet ablation are not caused solely by a 
modulation of the incoming energy flux as the pellet crosses 
rational q-surfaces, but instead are a result of a dynamic, non- 
stationary, ablation process. 20 refs., 4 figs. 


36562 (LA-UR-90-1820) Advances in spheromak under- 
standing and parameters. Fernandez, J.C. Los Alamos National 
Lab., NM (USA). [1990]. 43p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-36. (CONF-900739-1: 4. Latin 
American workshop on plasma physics, Buenos Aires (Argentina), 
16-27 Jul 1990). Order Number DE90012052. Available from NTIS, 
PC AO3/MF A01; OSTI; INIS; GPO Dep. 

A spheromak is a toroidally-shaped magnetized plasma configu- 
ration in which no material links the torus so that the topology of 
the spheromak boundary is spherical. The magnetic fields in the 
plasma are generated by the internal plasma currents. In the period 
of ten years since the properties of a nearly force-free spheromak 
configuration were described using single-fluid MHD theory, re- 
markable theoretical and experimental advances have been made. 
This paper highlights some of that work. Spheromak not only have 
been successfully produced in the laboratory using a variety of 
methods, but also translated, compressed and stably sustained for 
many resistive-decay times. Spheromak formation, equilibrium and 
stability to current-driven modes have been successfully modeled 
by single-fluid MHD coupled with the concepts of magnetic helicity 
and relaxation toward the minimum-energy force-free state. There 
is evidence, however, that the relaxation mechanism which drives 
parallel plasma currents is due to effects beyond the scope of 
single-fluid resistive MHD. The confinement properties of clean 
spheromaks have been measured, and shown to be excellent, pro- 
vided the fraction of open magnetic flux at the edge is decreased 
sufficiently. It has been shown theoretically how plasma (6)vyo) 
limits of ~10% can be obtained by properly shaping either the con- 
ducting wall geometry or the spheromak current profile. In addition 
to studies directly relating to fusion, the use of spheromaks for 
other goals is briefly described, including tokamak refueling, radia- 
tion production, magnetically-insulted inertially confined fusion, 
demonstration of helicity injection by mechanical means, and en- 
ergy storage/transfer to accelerate fast metallic projectiles. 


36563 (PPPL-2693) Peaked density profile circular limiter 
H-modes on TFTR. Bush, C.E. (Oak Ridge National Lab., TN 
(USA)); Goldston, R.J.; Scott, S.D.; Fredrickson, E.D.; McGuire, K.; 
Schivell, J.; Taylor, G.; Bell, M.G.; Boivin, R.L.; Bretz, N. Princeton 
Univ., NJ (USA). Plasma Physics Lab. Jun 1990. 17p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC02-76CH03973. 
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Order Number DE90011775. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

Circular limiter H-modes are obtained on TFTR during high 
power neutral beam heating. The transition is usually from the su- 
pershot to the H-mode rather than the usual L- to H- transition, and 
thus is obtained in a low recycling environment with core fueling 
mainly from the heating beams. As a result, the density and pres- 
sure profiles are highly peaked at the center. Global confinement 
time, te, is enhanced over L-mode scaling by up to ~ 25 times. 
The onset of ELMs shortly after the H-mode transition appears to 
limit +_. Limiter H-modes of up to 1.5 sec duration have been real- 
ized. 18 refs., 4 figs. 


36564 (PPPL-2695) A proposed diagnostic for time- 
resolved 14 MeV neutron measurements on TFTR. Ku, L-P.; 
Nazikian, R.; Prorvitch, V. Princeton Univ., NJ (USA). Plasma 
Physics Lab. Jun 1990. 26p. nsored by U.S. DOE Energy Re- 
search. DOE Contract AC02-76CH03073. (CONF-900557-6: 8. 
topical conference on high-temperature plasma diagnostics, Hyan- 
nis, MA (USA), 6-10 May 1990). Order Number DE90010378. 
Available from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

A novel method for time resolved measurements of the 14 MeV 
neutron flux in an intense 2.5 MeV neutron and +-ray background 
has been developed. Discrimination against the background 2.5 
MeV neutron and -+-ray flux is achieved by the use of polyethylene 
and lead shielding. A high detection efficiency of DT neutrons is 
obtained by the use of large volume plastic scintillators and photo- 
multiplier tube designed for operating in high magnetic field 
environments. Design computations for a such a detector system 
on TFTR show that an absolute detection efficiency of ~10—§ 
counts per DT neutron may be obtained. A source strength of 107° 
DT n/s may readily be detected by this method using both count 
mode and current mode operation with a resolution of ~10 ms 
within a statistical accuracy of ~5%. 12 refs., 8 figs., 2 tabs. 


36565 (RAL-90-005) Electromagnetic wave propagation in 
turbulent and nonlinear plasmas. Wang, Z.S.; Bryant, D.A. 
Rutherford Appleton Lab., Chilton (UK). Jan 1990. 21p. Order 
Number DE90628873. Available from NTIS (US Sales Only), PC 
A03/MF A01; OSTI; INIS. 

The propagation of an electromagnetic wave in a time stationary 
turbulent and nonlinear plasma is studied with a view to ascertain- 
ing the statistical moments of the wave field. We find that the 
functional method, used in a study of ordinary turbulence, is a 
powerful one also for turbulent and nonlinear media. A functional 
differential equation is derived for the moments of electromagnetic 
waves propagating in an isotropic plasma in which the dielectric 
constant undergoes statistical fluctuations. Using the Markov and 
small-angle forward-scattering approximations, we find a hierarchy 
of coupled partial differential equations for the moments containing 
different wave numbers. An approximate perturbation method is 
devised for decoupling and solving the hierarchy to any desired or- 
der. We draw attention to the similarity of the closure problem of 
the moment equations to that in turbulence generally and in statis- 
tical mechanics. Possible applications are discussed. (author). 


36566 (UCRL—102939) Stark-effect measurement of high 
FEL [free-electron laser] electric fields in MTX [Microwave 
Tokamak Experiment] by laser-aided particle-probe spec 
troscopy. Oda, T. (Hiroshima Univ. (Japan)); Takiyama, K.; 
Odajima, K.; Ohasa, K.; Shiho, M.; Mizuno, K.; Foote, J.H.; Nilson, 
D.G. Lawrence Livermore National Lab., CA (USA). 4 May 1990. 
12p. Sponsored by U.S. DOE Energy Research. DOE Contract 
W-7405-ENG-48. (CONF-900557-5: 8. topical conference on high- 
temperature plasma diagnostics, Hyannis, MA (USA), 6-10 May 
1990). Order Number DE90011911. Available from NTIS, PC 
AO3/MF A01; OSTI; INIS; GPO Dep. 

We are constructing a diagnostic system to measure the electric 
field (>100 kV/cm) of a free-electron laser (FEL) beam when in- 
jected into the plasma of the Microwave Tokamak Experiment 
(MTX). The apparatus allows a crossed-beam measurement, with 
2-cm spatial resolution in the plasma, involving the FEL beam (with 
140-GHz, ~1-GW ECH pulses), a neutral-helium beam, and a dye- 
laser beam. After the laser beam pumps metastable helium atoms 
to higher excited states, their decay light is detected by a colli- 
mated optical system. Because of the Stark effect due to the FEL 
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electric field (E), a forbidden transition can be strongly induced. 
The intensity of emitted light resulting from the forbidden transition 
is proportional to E*. Because photon counting rates are calculated 
to be low, extra effort is made to minimize background and noise 


levels. It is possible that the lower E of an MTX gyrotron-produced 
ECH beam with its longer-duration pulses also can be measured 
using this method. Other applications may include measurements 
of ion temperature (using charge-exchange recombination), edge- 
density fluctuations, and core impurity concentrations. 11 refs., 2 
figs., 2 tabs. 


36567 (UCRL-ID—103808) Comparison of propagation and 
absorption of FEL-generated microwaves with theory: DOE 
Milestone report microwave tokamak experimeni, March 1990. 
Fenstermacher, M.E. Lawrence Livermore National Lab., CA 
(USA). May 1990. 21p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48. Order Number DE90010369. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The ECH propagation and absorption experiments performed in 
MTX during November, 1989 have been analyzed in detail. These 
experiments used a microwave horn mounted behind the mi- 
crowave calorimeter on the tokamak inside wall to measure the 
ECH power transmitted through the plasma from the injection port. 
The transmitted power fraction was obtained by normalizing this 
measurement with the incident power measured by a horn in the 
last mirror (M4) of the microwave transmission line. Analysis of 
shots without plasma showed that the powers measured by the 
two horns were linearly dependent. The remainder of this report is 
organized as follows. The next section presents the analysis of the 
data form the FEL experiments. A broad comparison of the data 
with ray tracing results using fixed density and temperature profiles 
is described. Following this, detailed analysis of individual shots 
are given in which density profiles inferred from FIR interferometer 
measurements and electron temperature profiles from ECE mea- 
surements are used in the ray tracing and absorption calculations. 
The next section discusses possible causes for the scatter in the 
experimental data and the differences between the measurements 
and calculational predictions. 7 refs., 8 figs., 1 tab. 


36568 (UCRL-ID—104092) The TESS [Tandem Experiment 
Simulation Studies] computer code user’s manual. Procassini, 
R.J. (California Univ., Berkeley, CA (USA). Dept. of Nuclear Engi- 
neering); Cohen, B.I. Lawrence Livermore National Lab., CA 
(USA). 1 Jun 1990. 29p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract W-7405-ENG-48 ;FG03-86ER53220. Order 
Number DE90010353. Available from NTIS, PC A03/MF A01; 
OSTI; INIS; GPO Dep. 

TESS (Tandem Experiment Simulation Studies) is a 
one-dimensional, bounded particle-in-cell (PIC) simulation code de- 
signed to investigate the confinement and transport of plasma in a 
magnetic mirror device, including tandem mirror configurations. 
Mirror plasmas may be modeled in a system which includes an ap- 
plied magnetic field and/or a self-consistent or applied electrostatic 
potential. The PIC code TESS is similar to the PIC code DIPSI (Di- 
rect Implicit Plasma Surface Interactions) which is designed to 
study plasma transport to and interaction with a solid surface. The 
codes TESS and DIPSI are direct descendants of the PIC code 
ES1 that was created by A. B. Langdon. This document provides 
the user with a brief description of the methods used in the code 
and a tutorial on the use of the code. 10 refs., 2 tabs. 


36569 (UCRL-ID—104093) The DIPSI [Direct implicit Plasma 
Surface Interactions] computer code user’s manual. Procassini, 
R.J. (California Univ., Berkeley, CA (USA). Dept. of Nuclear Engi- 
neering); Cohen, B.I. Lawrence Livermore National Lab., CA (USA). 
1 Jun 1990. 27p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-48. Order Number DE90011776. Available 
from NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 

DIPS! (Direct Implicit Plasma Surface Interactions) is a 
one-dimensional, bounded particle-in-cell (PIC) simulation code de- 
signed to investigate the interaction of plasma with a solid surface, 
such as a limiter or divertor plate in a tokamak fusion device. 
Plasma confinement and transport may be studied in a system 
which includes an applied magnetic field (oriented normal to the 
solid surface) and/or a self-consistent electrostatic potential. The 
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PIC code DIPSI is an offshoot of the PIC code TESS (Tandem Ex- 
periment Simulation Studies) which was developed to study plasma 
confinement in mirror devices. The codes DIPS| and TESS are di- 
rect descendants of the PIC code ES1 that was created by A. B. 
Langdon. This document provides the user with a brief description 
of the methods used in the code and a tutorial on the use of the 
code. 11 refs., 2 tabs. 


36570 (UCRL-JC—103123) Scattering and localizability of 
ECH [electron-cyciotron heating] power in CIT [Compact Igni- 
tion Tokamak]. Smith, G.R. Lawrence Livermore National Lab., 
CA (USA). [1990]. 4p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48. (CONF-900602-10: 17. European 
conference on controlled fusion and plasma heating, Amsterdam 
(Netherlands), 25-29 Jun 1990). Order Number DE90011468. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

The theory of scattering by drift-wave density fluctuations is ap- 
plied to electron-cyclotron heating (ECH) in the Compact Ignition 
Tokamak (CIT). It is found for CIT that the scaitering angles are 
small and have a Gaussian distribution. An analytic result is given 
for the average number of scattering events suffered by a ray dur- 
ing propagation through the turbulence layer; this average number 
is 1.3 for the turbulence level expected in CIT. Localizability of ECH 
power in CIT is also studied for two choices of steering mirror. Bet- 
ter access to outer flux surfaces and better localization is achieved 
if the power is steered within a poloidal plane. 7 refs., 3 figs. 


36571 (UCRL-JC—103464) Motional Stark effect polarimetry 
for the current profile diagnostic in DIll-D. Wroblewski, D. 
(Lawrence Livermore National Lab., CA (USA)); Burrell, K.H.; Lao, 
L.; Politzer, P.; West, W.P. Lawrence Livermore National Lab., CA 
(USA). Apr 1990. 15p. Sponsored by U.S. DOE Energy Research. 
DOE Contract W-7405-ENG-48 ;AC03-89ER51114. (CONF- 
900557-8: 8. topical conference on high-temperature plasma 
diagnostics, Hyannis, MA (USA), 6-10 May 1990). Order Number 
DE90012071. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

Motional Stark effect produces large net linear polarization of 
hydrogenic beam emissions. Measurement of the polarization di- 
rection permits to determine the local magnetic field pitch angle. 
Design of a single point, spatially scannable, high-sensitivity po- 
larimeter installed on DIll-D is described. Excellent signal-to-noise 
ratio with good temporal and spatial resolution was obtained in pre- 
liminary measurements of magnetic field pitch angle. 9 refs., 3 figs. 


36572 High speed photography, videography, and photon- 
ics VI. SPIE - Volume 981. Stradling, G. L. 354p. SPIE Society of 
Photo-Optical Instrumentation Engineers, Bellingham, WA (USA) 
(1988). (CONF-8808220-: High speed photography, videography, 
and photonics VI, San Diego, CA (USA), 15-17 Aug 1988). 

This book contains papers presented at the International Society 
for Optical Engineering. Topics covered include: Propagation of 
noise through streak systems; Performance evaluation of three 
high-fidelity cameras; and 100 ps UV/x-ray framing camera. 


36573 Precision microwave applicators and systems for 
plasma and materials processing. Asmussen, J. (Dept. of Electri- 
cal Engineering, Michigan State Univ., East Lansing, MI (US)); 
Garard, R. pp. 347-352 of Microwave processing of materials. 
Sutton, W.H.; Brooks, M.H.; Chabinsky, |.l. Materials Research So- 
ciety, Pittsburgh, PA (USA) (1988). (CONF-880490-: Materials 
Research Society symposium on microwave processing of materi- 
als, Reno, NV (USA), 5-8 Apr 1988). 

Modern applications of microwave energy have imposed new re- 
quirements upon microwave processing systems. Interest in energy 
efficiency, processing uniformity and control of process cycles has 
placed new design conditions upon microwave power oscillators, 
microwave systems and microwave applicator design. One ap- 
proach of meeting new application requirements is the use of 
single-mode or controlled multimode applicators. The use of a 
single-mode applicator for plasma generation and materials pro- 
cessing will be presented. Descriptions of actual applicator designs 
for heating, curing, and processing of solid materials and the gen- 
erations of high and low pressure discharges will be given. The 
impact of these applicators on the total microwave system includ- 
ing the microwave power source will be described. Specific 





examples of applicator and associated microwave systems will be 
detailed for the applications of (1) plasma thin film deposition and 
(2) the precision processing and diagnosis of materials. Methods of 
process control and diagnosis, control of process uniformity and 
process scale up are discussed. 


36574 Nonlinear effects and chaotic behavior at plasma res- 
onance. Cros, B. (Laboratoire de Physique des Gaz et des 
Plasmas, Bt. 212, Universite Paris-Sud, 91405 Orsay (France)); 
Godiot, J.; Matthieussent, G.; Heron, A. Physics of Fluids B (USA), 
2(5): 907-915 (May 1990). DOE Contract AC02-78ET51013 ;FG03- 
86ER53220. 

Resonant absorption of an electromagnetic wave (f/&3.5 GHz) in 
a multipolar discharge (ngo210'' cm—%) with an adjustable density 
gradient is studied. The transition from a nonlinear steady-state 
regime toward a chaotic one, occurring when the pump field or the 
gradient length is increased, is investigated experimentally and nu- 
merically. 


36575 Low- current drive and helicity injection. 
Chan, V.S. (General Atomics, San Diego, California 92138-5608 
(USA)); Miller, R.L.; Ohkawa, T. Physics of Fluids B (USA), 2(5): 
944-952 (May 1990). DOE Contract AC03-89ER53277. 

For w<Q;, where Q; is the ion cyclotron frequency, circularly po- 
larized waves can drive current far exceeding the current resulting 
from linearly polarized waves. Further, the efficiency can be inde- 
pendent of plasma density. In some cases, this circular polarization 
may be interpreted in terms of helicity injection. For tokamak appli- 
cations, where the wavenumber in the toroidal direction is a real 
quantity, wave helicity is injected only with finite Ez waves, where 
z is the direction of the static magnetic field. The Alfven waves are 
possible current drive candidates but, in the cylindrical model con- 
sidered, the compressional wave is weakly damped because E, 
=0, while the shear Alfven wave is totally absorbed at the surface 
because of finite E,. A mixture of the two modes is shown to drive 
an oscillatory surface current even though the efficiency is high 
and independent of density. A more promising current drive candi- 
date is a fast wave that propagates to the plasma interior and is 
damped by the minority cyclotron resonance. Near the minority 
mode conversion region, the fast wave is left-handed circularly po- 
larized and it has a small but finite E, component at high electron 
temperatures. The current drive efficiency, although not as high as 
that of the Alfven wave, is still good and independent of density, 
making it attractive for fusion reactors. 


36576 Effect of shear on toroidal ion temperature gradient 
mode turbulence. Hong, B. (institute for Fusion Studies, The Uni- 
versity of Texas at Austin, Austin, Texas 78712 (USA)); Horton, W. 
Physics of Fluids B (USA), 2(5): 978-984 (May 1990). DOE Con- 
tract FG05-80ET53088. 

The effect of magnetic shear on the toroidal ion temperature 
gradient-driven drift mode is investigated through two-dimensional 
fluid simulations. Shear reduces the anomalous thermal transport 
by localizing the turbulence. Mixing length formulas for anomalous 
ion thermal transport are derived in various regimes with respect to 
the strength of the magnetic shear. 


36577 + Theory of a high-n toroidicity-induced shear Alfven 
eigenmode in tokamaks. Fu, G.Y. (Center for Fusion Engineering, 
The University of Texas at Austin, Austin, TX (USA)— Institute for 
Fusion Studies, The University of Texas at Austin, Austin, TX 
(USA)); Cheng, C.Z. Physics of Fluids B (USA), 2(5): 985-993 
(May 1990). DOE Contract AC02-76CH03073 ;FG05-80ET53088. 

A high-n WKB-ballooning mode equation is employed to study 
toroidicity-induced shear Alfven eigenmodes (TAE) in s-a space, 
where s=(1q)(dq/dr) is the magnetic shear and a=—(2Aq*/B*)(dp/ 
dh is the normalized pressure gradient for tokamak plasmas. In the 
ballooning mode first stability region, TAE modes are found to exist 
only for a less than some critical value ac. It is found that these 
TAE modes reappear in the ballooning mode second stability re- 
gion for bands of a values. The global envelope structures of these 
TAE modes are studied by the Wentzel-Kramers—Brillouin (WKB) 
method and are found to be bounded radially if the local mode fre- 
quency has a maximum in radius. 
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36578 Analytic solutions and particle simulations of cross- 
field plasma sheaths. Gerver, M.J. (Plasma Fusion Center, 
Massachusetts Institute of Technology, Cambridge, Massachusetts 
02139 (USA)); Parker, S.E.; Theilhaber, K. Physics of Fluids B 
(USA), 2(5): 1069-1082 (May 1990). DOE Contract AC02- 
78ET51013 ;FG03-86ER53220. 

Particle simulations have been made of an infinite plasma slab, 
bounded by absorbing conducting walls, with a magnetic field 
parallel to the walls. The simulations have been either one dimen- 
sional or two dimensional, with the magnetic field normal to the 
simulation plane. Initially, the plasma has a uniform density be- 
tween the walls and there is a uniform source of ions and electrons 
to replace particles lost to the walls. In the one-dimensional (1-D) 
case, there is no diffusion of the particle guiding centers and the 
plasma remains uniform in density and potential over most of the 
slab, with sheaths about a Debye length wide where the potential 
rises to the wall potential. In the two-dimensional (2-D) case, the 
density profile becomes parabolic, going almost to zero at the 
walls, and there is a quasineutral presheath in the bulk of the 
plasma, in addition to sheaths near the walls. Analytic expressions 
are found for the density and potential profiles in both cases, in- 
cluding, in the 2-D case, the magnetic presheath resulting from a 
finite ion Larmor radius, and the effects of the guiding center diffu- 
sion rate being either much less than or much greater than the 
energy diffusion rate. These analytic expressions are shown to 
agree with the simulations. A 1-D simulation with Monte Carlo 
guiding center diffusion included gives results that are in good 
agreement with the much more expensive 2-D simulation. 


36579 The dispersion relation for D(*He) ion-cyclotron reso- 
nance heating. Chow, C. (Plasma Fusion Center, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139 (USA)); 
Fuchs, V.; Bers, A. Physics of Fluids B (USA), 2(5): 1089-1091 
(May 1990). DOE Contract AC02-78ET51013. 

The fourth-order dispersion relation for D@He) obtained from a 
straightforward small k, pp expansion does not properly reproduce 
the exact kinetic dispersion relation near ion—ion hybrid resonance. 
It is shown that, in general, whenever the majority is not resonant 
the expanded dispersion relation may break down. A method to 
obtain a correct approximate fourth-order dispersion relation has 
been developed. 


36580 Collector and source sheaths of a finite ion tempera- 
ture plasma. Schwager, L.A. (Electronics Research Laboratory, 
University of California, Berkeley, California 94720 (USA)); Birdsall, 
C.K. Physics of Fluids B (USA), 2(5): 1057-1068 (May 1990). 
DOE Contract FG03-86ER53220. 

The region between a Maxwellian plasma source and an absorb- 
ing surface is described theoretically with a static, kinetic 
plasma—sheath model and modeled numerically with a dynamic, 
electrostatic particle simulation. In the kinetic theory, Poisson's 
equation and Viasov equations govern the non-Maxwellian velocity 
distribution of the ions and electrons. The results in this paper for 
collector potential and plasma transport agree with the bounded 
model of Emmert et ai. [Phys. Fluids 23, 803 (1980)]. However, 
this approach differs from those using traditional Bohm sheath 
analysis by +0.25 (in units of electron temperature) for potential 
drop through the collector sheath of a hydrogen plasma. In both 
the theory and simulation, the plasma source injects equal fluxes 
of ions and electrons with half-Maxwellian velocities and various 
mass and temperature ratios and is assumed to have a zero elec- 
tric field. The potential change within a spatially distributed, full 
Maxwellian source region is represented with the source sheath 
potential drop that depends primarily on temperature ratio. This 
source sheath evolves over a few Debye lengths from the source 
to neutralize the injected plasma. The plasma flows to an electri- 
cally floating collector where the more familiar electron-repelling 
collector sheath appears. The collector potential ~¢ and source 
sheath potential drop wp (in units of electron temperature) are 
evaluated as a function of mass and temperature ratio. The veloc- 
ity moments of density, drift velocity, temperature, kinetic energy 
flux, and heat flux are also derived as a function of wo and yp. 
Comparisons with electrostatic particle simulations are shown for 
the ior/electron mass ratios of 40 and 100 and temperature ratios 
of 0.1, 1, and 10. 
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36581  Fast-wave current drive above the slow-wave density 
limit. Sheehan, D.P. (Department of Physics, University of Califor- 
nia, Irvine, California 92717 (USA)); McWilliams, R.; Wolf, N.S.; 
Edrich, D. Physical Review Letters (USA), 64(11): 1258-1261 (12 
Mar 1990). 

Fast-wave and slow-wave current drive near the mean gyrofre- 
quency were compared in the Irvine Torus. The slow-wave current 
drive density limit observation was extended by an order of magni- 
tude in wave frequency compared to previous tokamak results. At 
low densities, the fast-wave antenna was observed to launch slow 
waves which drove currents that suffered from the current drive 
density limit identical to waves launched from the slow-wave an- 
tenna. At higher densities, current was driven by the fast-wave 
antenna while none was driven by the slow-wave antenna. 


36582 Mechanical injection of magnetic helicity during 
spheromak formation. Barrow, B. (Laboratory for Plasma Re- 
search, University of Maryland, College Park, Maryland 20742 
(USA)); Goldenbaum, G.C. Physical Review Letters (USA), 64(12): 
1369-1372 (19 Mar 1990). 

Experimental evidence is reported for the presence of oppositely 
rotating plasma cells during spheromak formation. The toroidal ro- 
tations are caused by jxB forces and cause a twisting of axial 
(i.e., poloidal) magnetic field into the toroidal direction. Calculations 
of the magnetic helicity input are consistent with measured helicity 
values. This method of flux conversion can be interpreted as a me- 
chanical source of magnetic helicity injection possibly useful for 
magnetic confinement of plasmas. 


36583 Rf ation of stable high bootstrap current equi- 
libria. Ehst, D.A. (Fusion Power Program, Argonne National 
Laboratory, 9700 South Cass Avenue, Argonne, Illinois 60439 
(USA)); Evans, K. Jr.; Klasky, M. Physical Review Letters (USA), 
64(16): 1891-1894 (16 Apr 1990). DOE Contract W-31109-ENG-38. 

Self-consistent calculations of radio-frequency (rf), current-drive 
requirements are presented for tokamak, magnetohydrodynamics 
equilibria which have been tested for stability. These stable equilib- 
ria include ones which have been chosen to have a large fraction 
of the current generated by the neoclassical bootstrap effect, 
greatly reducing the required current-drive power. 


36584 An experimental investigation of refraction-induced 
distortions in harmonic-light images of laser-produced plas- 
mas. Darrow, C. (Lawrence Livermore National Laboratory, Box 
808, Livermore, California 94550 (USA)); Montgomery, D.S.; 
Estabrook, K.; Drake, R.P.; Busch, G.E.; Gabl, E.F. Journal of Ap- 
plied Physics (USA), 67(8): 3630-3634 (15 Apr 1990). DOE 
Contract W-7405-ENG-48. 

In this paper the results of a simple experiment designed to 
study refraction-induced distortion of images of narrow-band-light- 
emitting regions in a laser-produced plasma are described. Source 
regions were formed by relaying the image of a backlit pinhole 
array into the plasma (25 um-diam. pinhole; 30-ps, 0.25-ym back- 
lighter beam). Images of these source regions were recorded on 
film and compared with and without plasma present. Refraction ef- 
fects, evidenced by translation of the apparent pinhole locations 
and blurring of the pinhole spots, are compared for different plasma 
sizes and for different delays of the backlighter pulse with respect 
to the plasma-production laser pulse. These results were then 
compared with expectations based on numerical raytraces through 
a plasma-density profile derived from a hydrodynamic simulation of 
our exploding-foil plasma. The significance of these results in the 
imaging of harmonic and half-harmonic light as a plasma-density 
diagnostic is discussed. This work was performed under the aus- 
pices of the U.S. Department of Energy by Lawrence Livermore 
National Laboratory under Contract No. W-7405-ENG-48. 
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Refer also to citation(s) 34421, 35367, 35389, 35391, 35495, 
36297, 36543, 36545, 36572 


36585 (AECL-9513) Chemisorption and implantation of hy- 
drogen Isotopes in lithium-based fusion blanket ceramics and 
their thermal release: A study by nuclear reaction analysis. 
Sawicki, J.A.; Howe, L.M.; Noda, K. Atomic Energy of Canada Ltd., 


Chalk River, ON (Canada). Chalk River Nuclear Labs. Nov 1988. 
18p. (CONF-8704245—: International Energy Agency specialists’ 
workshop on modelling tritium behaviour in fusion blanket ceram- 
ics, Chalk River (Canada), 23-24 Apr 1987; CFFTP-G-87025). 
Order Number DE90628899. Available from NTIS (US Sales Only), 
PC A03/MF A01; OSTI; INIS. 

A brief summary is presented on tritium implantation techniques 
and depth profiling analysis by elastic recoil detection (ERD) and 
T(d,a)n nuclear reaction analysis (NRA), as applied to the studies 
of lithium ceramic materials to be used as tritium-breeding blankets 
in fusion reactors. lon beam techniques are especially suitable for 
studying near-surface diffusion and chemisorption of tritium, as well 
as for modelling the influence of irradiation damage on tritium 
transport phenomena. New data on thermal behaviour of hydrogen 
and tritium near the surface of both poly- ana monocrystalline Li2O, 
and ceramic -+-LiA1Oz2, are discussed. 


36586 (CESI-88-08) DC breaking tests up to 55 kA in a 
single vacuum interrupter. Benefatto, |.; Maschio, A.; Manga- 
naro, S. Centro Elettrotecnico Sperimentale Italiano (CESI), Milan 
(Italy). Feb 1988. 7p. Order Number DE90795477. Available from 
NTIS (US Sales Only), PC A02/MF A01. 

Paper presented at IEEE/PES 1988 winter meeting (New York, 
31 Jan-5 Feb 1988). 

Magnetic energy storage is widely used in nuclear fusion 
experiments. The energy transfer to the plasma requires fast com- 
mutation, and Vacuum Circuit Breakers (VCBs) are very often used 
as switching elements because of their very short deionization time 
and their simple and reliable operating principle. This paper de- 
scribes VCB direct current breaking tests carried out at CESI (Italy) 
during the design phase of the energy transfer units for the RFX 
fusion experiment (a nuclear fusion experiment of the Reverse 
Field Pinch type under construction at the Istituto Gas lonizzati of 
Padua, Italy). The tests were performed with a synthetic circuit 
able to reproduce the expected stresses on the switching element 
during the breaking phase. Very interesting performances were 
shown by a prototype for a medium voltage AC switch with a self- 
produced axial magnetic field. The interrupter was found capable of 
breaking currents up to 55 kA with a recovery voltage greater than 
35 kV and high values of di/dt in a large range of arcing times. 


36587 (CFFTP-B-86016) Synergistic methane formation ki- 
netics for hydrogen impact on carbon. Haasz, A.A. (Toronto 
Univ., ON (Canada). Inst. for Aerospace Studies); Davis, J.W. 
Canadian Fusion Fuels Technology Project, Toronto, ON (Canada). 
Jun 1986. 28p. Order Number DE90628900. Available from NTIS 
(US Sales Only), PC A03/MF A01; OSTI; INIS. 

A physicaV/chemical model is presented for the reaction kinetics 
for methane formation from carbon, due to bombardment by ener- 
getic (= 100’s eV) H* ions and thermal (= 1 eV) H° atoms. While 
the model was developed for H+ and H°, it can be readily applied 
to non-hydrogenic energetic particles (ions or atoms, e.g., Ar, He*, 
He) in combination with thermal (= 1 eV) hydrogen (again ions or 
atoms) impacting on carbon. Both collisional (in the case of the en- 
ergetic particles) and chemical reaction processes are included. 
Special cases of sub-eV H° alone, energetic H* alone and com- 
bined H®° plus H* were considered and fitted to experimental data. 
Generally good agreement was found between theoretical predic- 
tions and experimental results over the experimental flux and H* 
energy ranges studied (H° flux: 6x10" - 7x10'S H°/cm?s, H* flux: 
6x10'* - 5x10'5 H*+/em*s, H* energy: 300 eV/H* and 1 keV/H*). 


36588 (CFFTP-B—86018) Synergistic methane formation on 
pyrolytic graphite due to combined H* ion and H° atom im- 
pact. Haasz, A.A. (Toronto Univ., ON (Canada). Inst. for 
Aerospace Studies); Davis, J.W.; Auciello, O.; Strangeby, P.C.; Vi- 
etzke, E.; Flaskamp, K.; Philipps, V. Canadian Fusion Fuels 
Technology Project, Toronto, ON (Canada). Jun 1986. 18p. Order 
Number DE90628901. Available from NTIS (US Sales Only), PC 
A03/MF A01; OSTI; INIS. 

Exposure of graphite to multispecies hydrogenic impact, as is the 
case in tokamaks, could lead to synergistic mechanisms resulting 
in an enhancement of methane formation, and consequently in in- 
creased carbon erosion. We present results obtained in controlled 
experiments in our laboratories in Toronto and Juelich for the syn- 
ergistic methane production due to combined sub-eV H° atoms and 
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energetic H* ion impact on pyrolytic graphite. Flux densities were 
10'4-2x10'® H°/cm*s for the sub-eV H° atoms and 6x10'?-5x10"5 
H*/cm? for H* ions of 300 eV to 2.5 keV energy. Synergistic factors 
(defined as the ratio of methane formation rate due to combined 
H° and H* fluxes to the sum of the formation rates due to separate 
species impact) ranged from about 1.5-15 for the experimental pa- 
rameters used. In addition, a spectrum of formed hydrocarbons in 
the synergistic reaction of H+ and H° on graphite is presented. 


36589 (CFFTP-G-—86049) Technical requirement of experi- 
ments and facilities for fusion nuclear technology. Abdou, M. 
(California Univ., Los Angeles, CA (USA)); Tillak, M.; Gierszwski, 
P.; Grover, J.; Puigh, R.; Sze, D.K.; Berwald, D. Canadian Fusion 
Fuels Technology Project, Toronto, ON (Canada). Jun 1986. 15p. 
(CONF-860652-: 7. topical meeting on the technology of fusion 
energy, Reno, NV (USA), 15-19 Jun 1986). Order Number 
DE90628898. Available from NTIS (US Sales Only), PC A03/MF 
A01; OSTI; INIS. 

The technical issues and requirements of experiments and facili- 
ties for fusion nuclear technology (FNT) have been investigated. 
The nuclear subsystems addressed are: (a) blanket, (b) radiation 
shield, (c) tritium processing system, and (d) plasma interactive 
components. Emphasis has been placed on the important and 
complex development problems of the blanket. A technical plan- 
ning process for FNT has been developed and applied, including 
four rnajor elements: (1) characterization of issues, (2) quantifica- 
tion cf testing requirements, (3) evaluation of facilities, and (4) 
development of a test plan to identify the role, timing, characteris- 
tics and costs of major experiments and facilities. 


36590 (CFFTP-G-87007) Fusion fuel blanket technology. 
Hastings, |I.J. (Atomic Energy of Canada Ltd., Chalk River, ON 
(Canada). Chalk River Nuclear Labs.); Gierszewski, P. Canadian 
Fusion Fuels Technology Project, Toronto, ON (Canada). May 
1987. 11p. (CONF-8705187-: 37. Canadian chemical engineering 
conference (Canadian engineering centennial convention), Montreal 
(Canada), 18-22 May 1987). Order Number DE90628902. Avail- 
able from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 
The fusion blanket surrounds the burning hydrogen core of a fu- 
sion reactor. It is in this blanket that most of the energy released by 
the nuclear fusion of deuterium-tritium is converted into useful prod- 
uct, and where tritium fuel is produced to enable further operation 
of the reactor. As fusion research turns from present short-pulse 
physics experiments to long-burn engineering tests in the 1990's, 
energy removal and tritium production capabilities become impor- 
tant. This technology will involve new materials, conditions and 
processes with applications both to fusion and beyond. In this pa- 
per, we introduce features of proposed blanket designs and update 
and status of international research. In focusing on the Canadian 
blanket technology program, we discuss the aqueous lithium salt 
blanket concept, and the in-reactor tritium recovery test program. 


36591 (CONF-881015-40) CIT physics and engineering ba- 
sis. Parker, R. (Massachusetts Inst. of Tech., Cambridge, MA 
(USA)); Montgomery, D.B.; Myer, R.; Pillsbury, R.; Porkolab, M.; 
Sigmar, D.; Thome, R.; Bateman, G.; Colestock, P.; Furth, H. Oak 
Ridge National Lab., TN (USA). [1988]. 14p. Sponsored by U.S. 
DOE Energy Research. DOE Contract AC05-840R21400 
;AC02-76CH03073. (IAEA-CN-50/G-2-1). From 12. international 
conference on plasma physics and controlled nuclear fusion re- 
search; Nice (France); 12-19 Oct 1988. Order Number 
DE90011706. Available from NTIS, PC A03/MF A01; OSTI; INIS; 
GPO Dep. 

The CIT is a high-field, compact tokamak design whose objec- 
tive is the study of physics issues associated with burning 
plasmas. The toroidal and poloidal field coils employ a copper-steel 
laminate, manufactured by explosive-bonding techniques, to sup- 
port the forces generated by the design fields: 10 T toroidal field at 
the plasma center, and 21 T in the OH solenoid. A combination of 
internal and external PF coils provide control of the equilibrium and 
the ability to sweep the magnetic separatrix across the divertor 
plates during a pulse. At temperatures and 6, levels characteristic 
of ITER designs, the fusion power in CIT approaches 800 MW and 
can be the limiting factor in the pulse length. Ignition requires that 
the confinement time exceed present L-mode scalings by about a 
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factor-of-two, which is anticipated to occur as a result of the opera- 
tional flexibility incorporated into the design. Conventional operating 
limits given by )6( < 3i/aB, fag < 2B/Rae and qy < 3.2 have 
been chosen and, in the case of MHD limits, have been justified by 
ideal stability analysis. The power required for CIT ignition ranges 
from 10 MW to 40 MW or more, depending on confinement as- 
sumptions, and either ICRF or ECRF heating, or both, will be used. 
12 refs., 6 figs. 


36592 (CONF-900264—6) Mode competition effects in free 
electron lasers and gyrotrons. Levush, B.; Antonsen, T.M. Mary- 
land Univ., College Park, MD (USA). Lab. for Plasma Research. 
[1990]. 5p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO5-87ER52147. From Topical conference on research 
trends in nonlinear and relativistic effects in plasmas; San Diego, 
CA (USA); 5-8 Feb 1990. Order Number DE90011084. Available 
from NTIS, PC A02/MF A01; OSTI; INIS. 

In many cases in high frequency, high power coherent radiation 
generators (such as free electron laser and gyrotrons) the linear 
gain is positive for many modes and therefore these modes will 
grow and compete for the beam energy. The questions related to 
mode competition, coherency of the radiation and maximization of 
the interaction efficiency are of great importance. To address these 
issues simple multi-mode models have been formulated. This pa- 
per is a short review of the recent results from both simulation and 
analyses of these models. 3 figs. 


36593 (CONF-900505-5) Particle exhaust modeling for the 
collaborative Dill-D Advanced Divertor Program. Mioduszewski, 
P.K.; Owen, L.W.; Menon, M.M. Hogan, J.T. Oak Ridge National 
Lab., TN (USA). [1990]. 17p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract ACO5-840R21400. From 9. plasma surface 
interactions in controlled fusion devices conference; Bournemouth 
(UK); 20-25 May 1990. Order Number DE90012207. Available from 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

A principal objective of the collaborative Dill-D Divertor Program 
(ADP) is to achieve density control in H-mode discharges with 
edge biasing and with continuous particle exhaust at a rate deter- 
mined by the external fueling sources (typically 20 Torr-L/s). The 
divertor baffle-bias ring system has been optimized for pumping 
speeds ~50,000 L/s with the neutral transport code DEGAS. With 
an entrance slot conductance of 50,000 L/s, a pumping speed of 
the same order is required to remove half of the ~40 Torr-L/s that 
enters the baffle chamber for typical H-mode discharges. Increas- 
ing the exhaust fraction with higher pumping speed is self-limiting, 
owing to the attendant reduction of the recycling flux. The effects 
of pumping on the plasma core, scrape-off layer (SOL), and diver- 
tor have been estimated with a model that self-consistently couples 
the transport in these regions. The required ~50,000 L’/s pumping 
speed can be achieved with either titanium getter pumps or cryop- 
umps. Evaluation of both systems has led to the conclusion that 
cryopumps will be more compatible with the environment of the 
Dill-D divertor. 8 refs., 7 figs. 


36594 (CONF-900602-13) The CIT physics program. Gold- 
ston, R.; Bateman, G.; Bell, M.; Colestock, P.; Jardin, S.; Medley, 
S.; Perkins, R.; Pomphrey, N.; Schmidt, J.; Stotler, D. Oak Ridge 
National Lab., TN (USA). [1990]. 5p. Sponsored by U.S. DOE 
Energy Research. DOE Contract ACO05-840R21400. From 17. Eu- 
ropean conference on controlled fusion and plasma _ heating; 
Amsterdam (Netherlands); 25-29 Jun 1990. Order Number 
DE90012134. Available from NTIS, PC AO2/MF A01; OSTI; INIS. 
The mission of the CIT device is to determine the physics be- 
havior of self-heated fusion plasmas, and to demonstrate the 
production of substantial amounts of fusion power. In order to 
achieve this mission at minimum risk and cost, CIT is designed to 
be a high field, compact, copper-coil device, of modest pulse 
length. The best measure of extrapolation in confinement proper- 
ties is the dimensionless parameter wer¢. CIT is projected to stand 
midway between JET and ITER in this parameter, and so repre- 
sents a relatively modest step. Nonetheless, because nTr_ a B for 
dimensionlessly similar devices (aB*/5 = const.). CIT should have 
about the same nTr¢ as ITER, —10x that of JET. Standard as- 
sumptions on confinement, impurity levels, and profile shapes 
project to Q = 25, with 20 MW of heating power, corresponding to 
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8B = 3% (=21/aB) and a total fusion output power of 500 MW. Even 
given pessimistic projection assumptions. CIT can achieve its basic 
mission to determine the confinement physics, operational limits, 
and a-particle dynamics of self-heated fusion plasmas with a 
power greater than auxiliary heating power, while producing more 
than 100 MW of fusion power. In order to reach these conditions 
CIT will also demonstrate heating, fueling, and plasma handling 
techniques necessary to produce reactorlike power density, self- 
heated fusion plasmas. 3 refs., 3 figs. 


36595 (CONF-8911193-1) Specimen size effects in Charpy 
impact testing. Alexander, D.J.; Klueh, R.L. Oak Ridge National 
Lab., TN (USA). [1989]. 13p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. From Symposium on 
Charpy impact test: factors and variables; Orlando, FL (USA); 8-9 
Nov 1989. Order Number DE90011369. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Full-size , half-size, and third-size specimens from several 
different steels have been tested as part of an ongoing alloy devel- 
opment program. The smaller specimens permit more specimens 
to be made from small trail heats and are much more efficient for 
irradiation experiments. The results of several comparisons be- 
tween the different specimen sizes have shown that the smaller 
specimens show qualitatively similar behavior to large specimens, 
although the upper-shelf energy level and ductile-to-ductile transi- 
tion temperature are reduced. The upper-shelf energy levels from 
different specimen sizes can be compared by using a simple 
volume normalization method. The effect of specimen size and ge- 
ometry on the ductile-to-ductile transition temperature is more 
difficult to predict, although the available data suggest a simple 
shift in the transition temperature due to specimen size 
changes.The relatively shallower notch used in smaller specimens 
alters the deformation pattern, and permits yielding to spread back 
to the notched surface as well as through to the back. This re- 
duces the constraint and the peak stresses, and thus the initiation 
of cleavage is more difficult. A better understanding of the stress 
and strain distributions is needed. 19 refs., 3 figs., 3 tabs. 


36596 (DOE/ER/52139-90-1) The properties and weidability 
of low activation ferritic steels: Amnual report. Chin, B.A. 
Auburn Univ., AL (USA). Dept. of Materials Engineering. 11 May 
1990. 117p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract FGO5-86ER52139. Order Number DE90011872. Available 
from NTIS, PC AO6/MF A01; OSTI; INiIS; GPO Dep. 

A series of ferritic steels patterned on the chromium-molybdenum 
alloys, 2 1/4Cr—1Mo, 9Cr—1MoVNb and 12Cr—1MoVW, were tested 
for weldability. These steels are being developed as candidates for 
the first wall and blanket structures of fusion reactors. Use of these 
materials will minimize the long term radioactive hazards associ- 
ated with disposal after service. In these low activation alloys, 
elements which become activated during irradiation with long half 
lives (Mo and Nb) are replaced. The major changes include the re- 
placement of molybdenum with tungsten, the addition of vanadium 
in 2 1/44% Cr steels, and the replacement of niobium in the 9% Cr 
steel with tantalum. These replacement elements radically modify 
both the mechanical properties and weldability of the alloys. In this 
study, the effect of the alloy modifications on the microstructure 
and the mechanical properties of the welds are presented. Bainitic 
steels (2 1/4 Cr%) usually exhibit good weldability, while the 
martensitic steels (5, 9 and 12 Cr%) are suspectable to embrittle- 
ment in the heat affected zone (HAZ). The objective of this study 
was to characterize the welded microstructure and mechanical 
properties of these low activation alloys. Autogeneous bead-on- 
plate welds were produced using the gas tungsten arc welding 
(GTAW) process. Microstructure, microhardness, weld bend and 
tensile test results are reported for the base metal, heat affected 
zone and fusion zone of the weld. 46 refs., 36 figs., 14 tabs. 


36597 (DOE/ER/53212-152) Magnetic fluctuations due to 
thermally excited Alfven waves. Agim, Y.Z.; Prager, S.C. Wis- 
consin Univ., Madison, WI (USA). Dept. of Physics. Jan 1990. 44p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG02- 
85ER53212. Order Number DE90011790. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

Magnetic fluctuations due to the thermally excited MHD waves 
are investigated using fluid and kinetic models to describe a stable, 


uniform, compressible plasma in the range above the drift wave 
frequency and below the ion cyclotron frequency. It is shown that 
the fluid model with resistivity yields spectral densities which are 
roughly Lorentzian, exhibit equipartition with no apparent cutoff in 
wavenumber space and a Bohm-type diffusion coefficient. Under 
certain conditions, the ensuing transport may be comparable to 
classical values. For a phenomenological cutoff imposed on the 
spectrum, the typical fluctuating-to-equilibrium magnetic field ratio 
is found to be of the order of 10-'°. Physical mechanisms to ob- 
tain decay profiles of the spectra with increasing wavenumber due 
to dispersion and/or different forms of damping are investigated an- 
alytically in a cold fluid approximation and numerically, with a 
kinetic model. The mode dispersion due to the finite ion- 
gyrofrequency is identified as the leading effect determining the 
spectral profile shapes. It is found that the amplitude of fluctuations 
may be within a factor of the value suggested by the cold piasma 
model. The results from both models are presented and compared 
in low- and high-6 regimes. 21 refs., 6 figs. 


36598 (DOE/ER/53241—4) Maryland magnetic fusion re- 
search progam, MS spheromak: Progress report. DeSilva, 
A.W.; Goldenbaum, G.C.; Griem, H.R. Maryland Univ., College 
Park, MD (USA). Lab. for Plasma Research. [1990]. 16p. 
Sponsored by U.S. DOE Energy Research. DOE Contract FG05- 
86ER53241. Order Number DE90012616. Availabie from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

In this report, we will summarize briefly the work done on the MS 
experimental device from April 1988 to the beginning of the 
present contract period in November 1989, and then discuss in 
more detail the work accomplished in the contract period, such as, 
impurity control, MHD equilibrium, temperature measurements, and 
microwave preionization. 


36599 (DOE/ET/51013-281) IGNITOR' scale-up studies 
(DIGNITOR). Bromberg, L. (Massachusetts Inst. of Tech., Cam- 
bridge, MA (USA). Plasma Fusion Center); Titus, P.; Cohn, D.R.; 
Bolton, C.W. Massachusetts Inst. of Tech., Cambridge, MA (USA). 
Plasma Fusion Center. 12 Apr 1990. 24p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC02-78ET51013. (PFC/RR-90- 
5). Order Number DE90011548. Available from NTIS, PC A03/MF 
A01; OSTI; INIS; GPO Dep. 

An analysis of a scaled-up version of IGNITOR (to a major 
radius of 2.16 m) is discussed. The design, referred to as DIGNI- 
TOR, is a direct extrapolation of IGNITOR. The consequences from 
the increased size are discussed (mainly due to decreased temper- 
ature excursions). A summary of comprehensive calculations of the 
stresses (documented in an accompanying paper) are presented. 
The case of a divertor plasma configuration is analyzed. The impli- 
cations of a CIT-like vacuum vessel are also discussed. 4 refs., 8 
figs., 5 tabs. 


36600 (LA-11832-MS) Analysis of the LLNL [Lawrence Liv- 
ermore National Laboratory] ‘Athena’ laser microfusion facility 
concept. Phipps, C.R. Los Alamos National Lab., NM (USA). May 
1990. 85p. Sponsored by U.S. DOE Management & Administration. 
DOE Contract W-7405-ENG-36. Order Number DE90011791. 
Available from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

The Athena concept for a laser microfusion facility (LMF) is ana- 
lyzed in detail. Topics considered include frequency conversion 
efficiency, optical damage thresholds, monochromatic and broad- 
band stimulated Brillouin scattering, pulse shaping, amplified 
spontaneous emission, and target illumination geometry. These 
constraints on the overall laser system design are considered as 
acting together, rather than one at a time, in assessing likely costs 
of construction for Athena. Total cost is redetermined, for a 106- 
beam, 18.4-MJ conceptual redesign, as likely being 2.1B 1988 
dollars. Fusion reactor designs based on laser diode-pumped 
neodymium glass lasers, and methods of generating a broadband 
spectrum are also considered. 16 refs., 12 figs., 3 tabs. 


36601 (LA-UR-90-1858) Energy variable deuteron linac for 
materials research neutron source. Jameson, R.A. Los Alamos 
National Lab., NM (USA). [1990]. 4p. Sponsored by U.S. Depart- 
ment of Defense; Japan Atomic Energy Research Institute. DOE 
Contract W-7405-ENG-36. (CONF-900603—2: 2. European particle 
accelerator conference, Nice (France), 11-16 Jun 1990). Order 
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Number DE90011997. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

Basic research in new materials and materials technology is a 
key national resource, and several countries are making plans for 
advanced capabilities, including intense neutron sources. Advances 
in high-intensity linear accelerator technology can provide efficient 
drivers for such sources. Aspects such as energy variability, unifor- 
mity of target dose distribution, target bombardment from multiple 
directions, time-scheduled dose patterns, and other features can 
be provided, opening new opportunities in the experimental pro- 
gram. These considerations are discussed in the context of 20-40 
mA continuous-current, 35-MeV compact deuteron linac facility, as 
a subset of designs with much larger (250 mA) current capability. 
The possibility for a current-upgradeable facility is briefly described. 
11 refs., 2 figs., 1 tab. 


36602 (PNL-SA-—17084) Microstructural examination in 
FFTF irradiated manganese stabilized martensitic steel. Kohno, 
Y. (Tokyo Univ. (Japan)); Kohyama, A.; Gelles, D.S. Pacific North- 
west Lab., Richland, WA (USA). May 1990. 9p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO6-76RL01830. (CONF- 
891204-36: 4. international conference on fusion reactor materials, 
Kyoto (Japan), 4-8 Dec 1989). Order Number DE90011930. Avail- 
able from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

Transmission electron microscopy has been performed on FFTF 
irradiated specimens of manganese stabilized martensitic steels in 
order to identify the cause of irradiation-induced embrittlement. Ex- 
aminations demonstrated the presence of Fe-Cr—Mn chi phase, a 
body-centered cubic intermetallic phase, known to be detrimental 
to mechanical properties. 6 refs., 3 figs., 2 tabs. 


36603 (PNL-SA-17430) New developments in fusion mate- 
rials research using surrogate neutron spectra. Garner, F.A. 
Pacific Northwest Lab., Richland, WA (USA). Jan 1990. 1ip. 
Sponsored by U.S. DOE Energy Research. DOE Contract ACO6- 
76RL01830. (CONF-891204-34: 4. international conference on 
fusion reactor materials, Kyoto (Japan), 4-8 Dec 1989). Order 
Number DE90011938. Available from NTIS, PC A0O3/MF A0O1; 
OSTI; INIS; GPO Dep. 

The use of surrogate irradiation facilities to conduct fusion- rele- 
vant materials research requires that fission-fusion correlations be 
developed to account for the differences between the surrogate 
and fusion spectra. It is shown that with the exception of 5®Ni iso- 
topic doping of nickel-containing alloys and irradiation in a 
temperature-controlied environment, it is almost impossible to study 
the effects of helium without introducing other important variables 
such as displacement rate, temperature history and solid transmu- 
tants. When helium effects are studied in the absence of 
differences in these variables, helitum’s impact on macroscopic 
properties is shown to sometimes be second order in magnitude. 
Difference in displacement rate and temperature history, however, 
can completely dominate experiments directed toward the study of 
PKA recoil spectra and helium/dpa ratio. 45 refs., 8 figs. 


36604 (PNL-SA-18124) Progress in fusion energy-science, 
technology and international collaboration. Clarke, J.F. Pacific 
Northwest Lab., Richland, WA (USA). Apr 1990. 14p. Sponsored 
by U.S. DOE Energy Research. DOE Contract AC06-76RL01830. 
(CONF-9004210—1: Seminar on technology and policy, Hanover, 
NH (USA), 2 Apr 1990). Order Number DE90011928. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

This paper will summarize the state of world fusion development 
in relation to the remaining steps to the achievement of practical fu- 
sion power. It will also emphasize the progress that has been made 
in building the unprecedented level of international collaboration 
which is so important for insuring rapid progress toward that goal. 


36605 (PNL-SA-18233) Effects of collision cascades on re- 
combination and clustering of point defects. Woo, C.H. (Atomic 
Energy of Canada Ltd., Pinawa, MB (Canada)); Singh, B.N.; 
Heinisch, H. Pacific Northwest Lab., Richland, WA (USA). May 
1990. 12p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC06-76RL01830. (CONF-891204-35: 4. international 
conference on fusion reactor materials, Kyoto (Japan), 4-8 Dec 
1989). Order Number DE90011932. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 
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In order to understand the radiation effects under cascade dam- 
age conditions where vacancies and interstitials are created in a 
localized and segregated fashion, a programme has been initiated 
to model the evolution of point defect microstructure between cas- 
cades and among subcascades. The model and some preliminary 
results are presented of analytical and numerical calculations of the 
space and time dependent diffusion and clustering of self-interstitial 
atoms. The calculation includes the effect of back diffusion of self- 
interstitial atoms to the vacancy-rich cascade core. It is concluded 
that a diffusion-rate theory model of the point defect evolution in 
cascade zones appears to be feasible. 7 refs., 3 figs. 


36606 (PNL-SA-18234) Radiation hardening in neutron ir- 
radiated polycrystalline copper: Barrier lh of defect 
clusters. Kojima, S. (Oak Ridge National Lab., TN (USA)); Zinkle, 
S.J.; Heinisch, H.L. Pacific Northwest Lab., Richland, WA (USA). 
May 1990. 17p. Sponsored by U.S. DOE Energy Research. DOE 
Contract ACO6-76RL01830 ;AC05-840R21400. (CONF-891204-37: 
4. international conference on fusion reactor materials, Kyoto 
(Japan), 4-8 Dec 1989). Order Number DE90011931. Available 
from NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

Defect cluster formation in 14-MeV neutron irradiated polycrys- 
talline copper has been observed by transmission electron 
microscopy (TEM) and correlated with the increase in yield stress. 
The measurements indicate that the radiation hardening compo- 
nent of the yield strength in polycrystals is not directly additive to 
the unirradiated yield strength. A transitional behavior was ob- 
served for radiation hardening at low fluences, which produces an 
anomalous variation of the defect cluster barrier strength with flu- 
ence. The behavior is attributed to the effect of grain boundaries 
on slip band transmission. An upper limit for the room temperature 
barrier strength of defect clusters in neutron irradiated copper was 
determined to be a = 0.23. 24 refs., 14 figs., 1 tab. 


36607 (SAND-—90-0300C) lon contamination of x-ray pin- 
hole camera images on PBFA Il. Moats, A.R.; Mehlihorn, T.A. 
Sandia National Labs., Albuquerque, NM (USA). [1990]. 14p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract AC04- 
76DP00789. (CONF-900557-9: 8. topical conference on 
high-temperature plasma diagnostics, Hyannis, MA (USA), 6-10 
May 1990). Order Number DE90012180. Available from NTIS, PC 
A03/MF A01 - OSTI; GPO Dep. 

inner-shell x-ray pinhole cameras are an important diagnostic for 
time-averaged beam profile measurements on PBFA-Il experiments 
which require no shielding from the diode magnetic field. However, 
the same ions that create the inner-shell x-rays can also Ruther- 
ford scatter and directly expose the x-ray film. A double image, due 
to this effect, has been observed in PBFA-II data. In this paper, we 
derive the expected film density die to these scattered ions relative 
to the film density from the ion-induced x-ray line radiation from 
Titanium, Aluminum, and Gold targets. We then show that our cal- 
culated degree of ion contamination for a Gold target M, camera 
recently fielded on PBFA-li is consistent with the actual images 
observed — a phantom image tentatively identified as proton con- 
tamination with a film density of the same order of magnitude as 
the x-ray image. The amount of ion contamination is strongly de- 
pendent on the optical filtering used. For less heavily-filtered 
cameras, we will show that this contamination will be less of a con- 
cern. We propose a different camera geometry for which this ion 
contamination will be a 5% effect in the Titanium and Aluminum K, 
cameras, but may be a 16% effect in the Gold M, cameras. 9 refs, 
1 fig., 2 tabs. 


36608 (SAND-—90-1342C) Low energy data on radiation en- 
hanced sublimation of graphite. Nygren, R.E. (Sandia National 
Labs., Albuquerque, NM (USA)); Bohdansky, J.; Pospieszczyk, A.; 
Lehmer, R.; Ra, Y.; Conn, R.W.; Doerner, R.; Leung, W.K.; 
Schmitz, L. Sandia National Labs., Albuquerque, NM (USA). 
[1990]. 10p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract AC04-76DP00789 ;AS03-84ER52104. (CONF-900505-6: 9. 
plasma surface interactions in controlled fusion devices conference, 
Bournemouth (UK), 20-25 May 1990). Order Number DE90012158. 
Available from NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
Erosion of POCO graphite by helium in PISCES-A was mea- 
sured by carbon spectroscopy for a temperature range from 900°— 
2000°C, ion energies of 30-300 eV, ion fluxes of 1 — 6 x 1022 
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m~-* s—' and electro temperatures of 4-22 eV. Yields at low ener- 
gies were higher than predicted in current models. The role of 


redeposition is discussed. 15 refs., 4 figs. 


36609 (SAND-90-1394C) Comparison of the thermal stabil- 
ity of the codeposited carbon/hydrogen layer to that of the 
saturated implant layer in graphite. Causey, R.A. (Sandia Labs., 
Livermore, CA (USA)); Wampler, W.R.; Walsh, D. Sandia National 
Labs., Albuquerque, NM (USA). [1990]. 10p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-76DP00789. 
(CONF-900505—4: 9. plasma surface interactions in controlled fu- 
sion devices conference, Bournemouth (UK), 20-25 May 1990). 
Order Number DE90012148. Available from NTIS, PC AO2/MF A01 
- OSTI. 

This paper presents the results of an experimental study of the 
thermal stability in air and vacuum of the codeposited carbon/ 
hydrogen layer formed in a carbon-lined fusion reactor. Results are 
also presented for the stability of the saturated layer formed by the 
implantation of energetic hydrogen ions into a graphite surface. For 
both films, the hydrogen isotope release occurs at a much lower 
temperature in air than it does in a vacuum. At temperatures above 
600 K, the hydrogen isotope release in air is very rapid and is 
emitted in a condensible form. It is speculated that isotopic ex- 
change with the water present in air is responsible for this release. 
in vacuum, temperatures in excess of 1000 K are required to pro- 
duce a rapid release from either film. The implications of these 
results to the safety of tritium in carbon-lined fusion reactors are 
discussed. 24 refs., 2 figs. 


36610 (UCID-21130) Technical progress. Bangerter, R. 
(Lawrence Livermore National Lab., CA (USA)); Nuckollis, J.; Mc- 
Donald, C.; Wilson, D. Lawrence Livermore National Lab., CA 
(USA). 5 Aug 1987. 6p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90010385. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This paper discusses pulse shaping of light ion beam to implode 
fusion targets and the design of targets. (CVP) 


36611 (UCRL-101660) Stability and accuracy of the sweep 
rate measurements for LLNL optical streak cameras. Mont- 
gomery, D.S. Lawrence Livermore National Lab., CA (USA). 4 Aug 
1989. 10p. Sponsored by U.S. DOE Defense Programs. DOE 
Contract W-7405-ENG-48. (CONF-8908185-2: International con- 
ference on optical and opto-electronics and applied science, San 
Diego, CA (USA), 14-18 Aug 1989). Order Number DE90012080. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Precise pulse shaping is vital for present and future high-power 
lasers that will attempt to achieve low-entropy laser-fusion implo- 
sions. Multichannel, streak-camera-based systems are used to 
make such measurements. Such systems must be accurately cali- 
brated in order to correct for time-base and flat-field variations. We 
use an on-line calibration system in order to measure the sweep 
rate, and in our recent work we have evaluated the accuracy of 
this measurement technique. By analyzing a large number of cali- 
brations, and the effect of noise on our measurement technique, 
we have concluded that the sweep rate for our streak camera sys- 
tems is reproducible to a least +1.2% and that our measurement 
technique contributes an additional +0.5% uncertainty in the mea- 
surement. 18 refs., 3 figs., 1 tab. 


36612 (UCRL—102484) Scaling laws for femtosecond laser- 
plasma interactions. Rosen, M.D. Lawrence Livermore National 
Lab., CA (USA). Dec 1989. 11p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. (CONF-900140-27: 
SPIE optics, electro-optics and laser applications in science and 
engineering conference and exhibition, Los Angeles, CA (USA), 
15-19 Jan 1990). Order Number DE90011496. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We present scaling laws for the interaction of femtosecond high 
power lasers with solid targets. We solve for scale lengths and 
temperatures of the hot dense plasma in both the classical and flux 
limited electron thermal conduction regimes, and apply those re- 
sults to the prediction of radiation output from these targets. The 
radiative yield and duration are given as functions of both laser 
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and target conditions. Our results compare quite favorably with so- 
phisticated numerical simulations. 3 refs., 2 figs., 2 tabs. 


36613 (UCRL-CR-103859) Theoretical studies of toke- 
maks: Final report. Fowler, T.K. (California Univ., Berkeley, CA 
(USA)); Grossman, L.M.; Holdren, J.P. Lawrence Livermore Na- 
tional Lab., CA (USA); California Univ., Berkeley, CA (USA). Apr 
1990. 34p. Sponsored by U.S. DOE Defense Programs. DOE Con- 
tract W-7405-ENG-48. Order Number DE90011332. Available from 
NTIS, PC A03/MF A01 - OSTI. 

Work since the Interim Report, September 1988, has concen- 
trated on development of a simplified fusion reactor design code 
and fusion reactor risk analysis. Also work has continued on the 
transport models discussed in the Interim Report but with little fur- 
ther progress. On further analysis, the result reported for a model 
yielding re « n?P was found to be an artifact of the normalization 
chosen. Other models have been explored but none so far looks 
promising to explain the empirically observed scaling of re with 
elongation x. 


36614 (UCRL-CR-103900) Diagnostic support services for 
LLNL [Lawrence Livermore National Laboratory] NOVA laser 
experiments: AACOR [Advanced Research and Applications 
Corporation] Final report, November 1, 1988—March 31, 1990. 
Advanced Research and Applications Corp., Sunnyvale, CA (USA). 
10 Apr 1990. 6p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract W-7405-ENG-48. Order Number DE90012125. 
Available from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

Advanced Research and Applications Corporation (ARACOR) 
provided diagnostic support services to the NOVA Laser Experi- 
mental Program. The support services consisted of personnel 
attending to the fielding, analysis, and calibration of diagnostic 
instruments on the NOVA Laser system. The specific systems sup- 
ported were the DANTE, FFLEX, and HENWAY spectrometers. 
Particular services for each diagnostic system fell into four support 
categories: (1) generation of setup and data acquisition configura- 
tion data; (2) availability during experimental series to address real 
time contingencies; (3) instrument calibration; and (4) software 
generation as directed by the cognizant contract technical monitor. 
This is a final report for the period 1 November 1988 through 31 
March 1990. 1 fig., 1 tab. 


36615 (UCRL-JC—103526) Is there hope for fusion?. Fowler, 
T.K. (California Univ., Berkeley, CA (USA). Dept. of Nuclear Engi- 
neering). Lawrence Livermore National Lab., CA (USA). 12 Apr 
1990. 11p. Sponsored by U.S. DOE Energy Research. DOE 
Contract W-7405-ENG-48. (CONF-8909192-2: 2. University of Cal- 
ifornia global climate change workshop, Davis, CA (USA), 6 Sep 
1989). Order Number DE90012095. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

From the outset in the 1950’s, fusion research has been moti- 
vated by environmental concerns as well as long-term fuel supply 
issues. Compared to fossil fuels both fusion and fission would pro- 
duce essentially zero emissions to the atmosphere. Compared to 
fission, fusion reactors should offer high demonstrability of public 
protection from accidents and a substantial amelioration of the ra- 
dioactive waste problem. Fusion still requires lengthy development, 
the earliest commercial deployment being likely to occur around 
2025-2050. However, steady scientific progress is being made and 
there is a wide consensus that it is time to plan large-scale 
engineering development. A major international effort, called the In- 
ternational Thermonuclear Experimental Reactor (ITER), is being 
carried out under IAEA auspices to design the work's first fusion 
engineering test reactor, which could be constructed in the 1990's. 
4 figs., 3 tabs. 


36616 Thermal-hydraulic design of a solid particulate fusion 
reactor blanket. Wong, C.P.C. (General Atomic Co., San Diego, 
CA (USA)); Hasan, M.Z. pp. 19-24 of Transactions of the 10th inter- 
national conference on structual mechanics in reactor technology. 
Hadjian, A.H. American Association for Structural Mechanics in Re- 
actor Technology, Los Angeles, CA (USA) (1989). (CONF-890855—: 
10. international conference on Structural Mechanics in Reactor 
Technology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 





This paper presents the scoping thermal-hydraulics design of the 
advanced reactor innovation evaluation study (ARIES-I) fusion re- 
actor blanket that is cooled by a mixture of SiC fine particles and 
COz carrier gas. When compared to a conventional gas-cooled de- 
sign, the primary advantage of this design is to greatly improve the 
volumetric heat capacity of the coolant, allowing lower flow veloc- 
ity, pressure drops and reduced coolant pressure while maintaining 
the same heat transfer capability. Thermal-hydraulics parametric 
results and the SiC ceramic composite structured 5 atm pressure 
COz gas reference design are presented in this paper. 


36617 A nonvaporizing first wall for inertial-confinement- 
fusion reactors. Pitts, J.H. (Lawrence Livermore National Lab., CA 
(USA)); Tabak, M. pp. 85-90 of Transactions of the 10th interna- 
tional conference on structua! mechanics in reactor technology. 
Hadjian, A.H. American Association for Structural Mechanics in Re- 
actor Technology, Los Angeles, CA (USA) (1989). (CONF-890855-: 
10. international conference on Structural Mechanics in Reactor 
Technology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

The authors present a new concept for a stationary inertial- 
confinement-fusion rector. The concept uses a sacrificial x-ray and 
debris shield around each fuel pellet that extends the energy depo- 


sition time in the first wall from <10 ns to ~ 100 ys. This permits - 


the design of a first wall surface that does not vaporize. 


36618 Non-linear analysis of the TFTR toroidal field coil. 
Zatz, |.J. (Royal Research Corp., Hayward, CA (USA)). pp. 37-42 
of Transactions of the 10th international conference on structual 
mechanics in reactor technology. Hadjian, A.H. American Associa- 
tion for Structural Mechanics in Reactor Technology, Los Angeles, 
CA (USA) (1989). (CONF-890855-—: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

As the Tokamak Fusion Test Reactor (TFTR) reaches new mile- 
stones, the ability to assess the performance and safety margins of 
its components, particularly the toroidal field (TF) coils, becomes 
increasingly important. Analytical models are required to study 
actual and potential machine scenarios, then predict limiting opera- 
tional conditions and the components that set those limits. The 
application of the finite element method is ideally suited to analyze 
the TF-coil system. A finite element model with non-linear capabili- 
ties has been developed that permits the realistic examination of 
all aspects of structural behavior. The model is detailed enough to 
depict such structural features as the individual copper turns of the 
coil and the bolts assembling the coil case. When the model is 
subjected to a variety of loading conditions, each analysis gener- 
ates a comprehensive set of results including stresses, forces, 
displacements, etc. In turn, the evaluation of this data establishes 
criteria by which TFTR can operate suggests areas whose im- 
provement benefits the life of the device. Structural behavior that 
has been extensively examined with this model has included defor- 
mations verified by actual tests, the degree of interlaminar coil 
bonding, gap studies, and variations in support conditions for load 
path optimization. Based on the results of the finite element analy- 
ses, the performance envelope of TFTR can be extended with 
greater confidence. The finite element model is also available as a 
diagnostic tool to determine where structural upgrades should be 
considered as well as evaluate design modifications prior to imple- 
mentation. This paper summarizes the development of the TF-coil 
model and review some of its applications to date. 


36619 Blanket concepts for the ARIES commercial tokamak 
reactor study. Grotz, S.P. (California Univ., Los Angeles, CA 
(USA)); Ghoniem, N.M.; Hasan, M.Z.; Martin, R.C.; Najmabadi, F.; 
Sharafat, S.; Hua, T.; Sze, D.K.; Cheng, E.T.; Creedon, R.L. pp. 
13-18 of Transactions of the 10th international conference on struc- 
tual mechanics in reactor technology. Hadjian, A.H. American 
Association for Structural Mechanics in Reactor Technology, Los 
Angeles, CA (USA) (1989). (CONF-890855-—: 10. international con- 
ference on Structural Mechanics in Reactor Technology (SMIRT), 
Anaheim, CA (USA), 14-18 Aug 1989). 

The ARIES study is a 3-year effort, started in 1988, exploring the 
potential of the tokamak to be an attractive and competitive com- 
mercial power reactor. Several different versions of the tokamak 
are being considered, combining different levels of extrapolations in 
physics and engineering databases. The first version studied in 
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detail, ARIES-I, combines present-day physics (with minimal ex- 
trapoiation) with aggressive engineering technology such as very 
high-field, superconducting magnets and low-activation silicon car- 
bide composite materials. The ARIES-| version is designed to meet 
acceptable safety and environmental criteria. In particular, achiev- 
ing a passively safe concept that meets Class-C waste disposal is 
one of the high leverage items in the design. This paper summa- 
rizes the scoping analysis and engineering design of the ARIES-| 
fusion-power-core subsystems. The ARIES-I design is a 1000 
MW. power reactor, operating at steady state in the 1* stability 
regime and uses a high magnetic field. Typical operating parame- 
ters of the ARIES-| strawman design are listed. 


36620 Optimization of OH coll spiral t . Witt, RJ. 
(Wisconsin Univ., Madison, WI (USA)). pp. 25-30 of Transactions 
of the 10th international conference on structual mechanics in reac- 
tor technology. Hadjian, A.H. American Association for Structural 
Mechanics in Reactor Technology, Los Angeles, CA (USA) (1989). 
(CONF-890855—: 10. international conference on Structural Me- 
chanics in Reactor Technology (SMIRT), Anaheim, CA (USA), 
14-18 Aug 1989). 

Solenoids are often modelled as axisymmetric structures. In 
some instances, this is an inadequate representation of the sole- 
noid. The Compact Ignition Tokamak (CIT) ohmic heating solenoid, 
for instance, is constructed from stacks of thick-turn pancakes. A 
typical pancake topology is shown. Each pancake consists of circu- 
lar turns joined over a transition region by a transition topology to 
be determined. A stack is formed by placing pancakes on top of 
each other in such a way that current flows in the same circumfer- 
ential direction in each pancake, with the transition between 
pancakes occurring at the inner and outer joints. Such an arrange- 
ment is also shown. A discussion of the non-axisymmetric behavior 
of the stack is presented in the paper. 


36621 Non-axisymmetric reponse of OH coils to Lorentz 
forces. Witt, R.J. (Wisconsin Univ., Madison, Wi (USA)); Bobrov, 
E.S. pp. 31-36 of Transactions of the 10th international conference 
on structual mechanics in reactor technology. Hadijian, A.H. Ameri- 
can Association for Structural Mechanics in Reactor Technology, 
Los Angeles, CA (USA) (1989). (CONF-890855—: 10. international 
conference on Structural Mechanics in Reactor Technology 
(SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

Solenoids are often analyzed as homogeneous, axisymmetric 
structures. In some instances, this is an inadequate representation 
of the solenoid. The Compact Ignition Tokamak (CIT) ohmic heat- 
ing solenoid, for instance, is constructed from stacks of thick-turn 
pancakes. Insulation is placed between metal turns in a pancake 
and between plates in the stack to electrically isolate individual 
turns. A stack is formed by placing pancakes on top of each other 
so that current flows in the same circumferential direction in each 
pancake, with the transition between pancakes occurring at the in- 
ner and outer joints. Such an arrangement is shown. The authors 
conclude that the solenoid is an axisymmetric structure in an axi- 
ally integrated sense. The non-axisymmetric response is driven by 
both the geometry and material composition of individual pancakes 
and the axial period of the stack. 


36622 Experience with the plate structure of the Westing- 
house coil for the large coll task. Lue, J.W. (Oak Ridge National 
Lab., TN (USA)); Dresner, L.; Lubell, M.S.; Luton, J.N.; Mc- 
Manamy, T.J. pp. 49-54 of Transactions of the 10th international 
conference on structual mechanics in reactor technology. Hadjian, 
A.H. American Association for Structural Mechanics in Reactor 
Technology, Los Angeles, CA (USA) (1989). DOE Contract ACO5- 
840R21400. (CONF-890855—: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

The Large Coil Task (LCT) was a multinational cooperative re- 
search and development program to demonstrate the feasibility of 
building and operating large superconducting coils in a toroidal ar- 
ray similar to that required for a tokamak fusion reactor. Under the 
terms of an International Energy Agency (IEA) agreement, the 
United States (U.S.) built and operated the test facility at Oak 
Ridge, Tennessee, and provided three test coils. The other 
participants-EURATOM (EU), Japan (JA), and Switzerland 
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(CH)}-provided one coil each. Each coil was specified to have a D- 
shaped bore of 2.5 m by 3.5 m. Each was designed to produce 8.0 
T at the reference point (innermost turn of the winding at the mid- 
plane of the coil width on the straight leg) when operating at its 
rated current in a six-coil array with the other five coils operating at 
80% of their rated currents. The coils were subjected to 23 months 
of extensive testing with only one planned warmup to temperatures 
in the liquid nitrogen range. According to the authors the test re- 
sults were gratifying: each coil achieved design-point performance 
and beyond. This paper provides a summary of the results. 


36623 Muon catalyzed fusion beam window mechanical 
strength testing and analysis. Ware, A.G. (idaho National Engi- 
neering Lab., idaho Falls, ID (USA)); Zabriskie, J.M. pp. 101-106 of 
Transactions of the 10th international conference on structual me- 
chanics in reactor technology. Hadjian, A.H. American Association 
for Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1989). DOE Contract AC07-76ID01570. (CONF-890855—: 
10. international conference on Structural Mechanics in Reactor 
Technology (SMIRT), Anaheim, CA (USA), 14-18 Aug 1989). 

A thin aluminum window [0.127 mm (0.005-inch) thick x 146 mm 
(5 3/4-inch diameter] of 2024-T6 alloy was modeled and analyzed 
using the ABACUS non-linear finite element analysis code. A group 
of windows was fabricated, heat-treated and subsequently tested. 
Testing included both ultimate burst pressure and fatigue. Fatigue 
testing cycles involved oil-canning behavior representing vacuum 
purge and reversal to pressure. Test results are compared to 
predictions and the mode of failure is discussed. Operational re- 
quirements, based on the above analysis and correlational testing 
for the actual beam window are discussed. 


36624 Use of dissociating gases as primary coolants and 
working fluids in power cycles for fusion reactors. Hasan, M.2Z. 
(California Univ., Los Angeles, CA (USA)); Martin, R.C. pp. 113- 
118 of Transactions of the 10th international conference on 
structual mechanics in reactor technology. Hadjian, A.H. American 
Association for Structural Mechanics in Reactor Technology, Los 
Angeles, CA (USA) (1989). (CONF-890855—: 10. international con- 
ference on Structural Mechanics in Reactor Technology (SMIRT), 
Anaheim, CA (USA), 14-18 Aug 1989). 

The prospect of employing dissociating gases as primary 
coolants for removing the thermal power from a fusion reactor core 
and as working fluids in power cycles for converting this thermal 
power to electricity is investigated. Chemically reacting gases 
which undergo endothermic dissociation reaction when heated and 
exothermic recombination reaction when cooled, generally exhibit 
superior heat transfer performance as heat transfer media and their 
thermodynamic properties result in an improved power cycle per- 
formance. Existing literatures are surveyed to identify prospective 
dissociating gases for fusion applications. The performance of 
these gases with respect to the specific environment and require- 
ments of fusion reactors are evaluated. 


36625  Silicon-carbide composite materials for the ARIES-I 
reactor study. Sgarafat, S. (California Univ., Los Angeles, CA 
(USA)); Ghoniem, N.M.; Grotz, S.P.; Lee, L.Y. pp. 125-130 of 
Transactions of the 10th international conference on structual me- 
chanics in reactor technology. Hadjian, A.H. American Association 
for Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1989). (CONF-890855-: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

High-performance ceramics offer new possibilities for future 
power reactors. The higher allowable operating temperatures of ce- 
ramics relative to that of metals results in improved efficiencies. 
Ceramic structures are also advantageous from a safety and waste 
disposal stand point, since they promise low dose, low radioactiv- 
ity, and very low afterheat. Until recently, the brittle failure behavior 
of monolithic ceramic materials has posed a problem for using 
ceramics as structural materials. Recent developments in manufac- 
turing and processing of silicon fiber reinforced ceramics, make 
these materials strong candidates for the structural material of fu- 
ture reactor power plants. The thermomechanical properties of 
silicon carbide reinforced ceramics are reviewed. Micromechanical 
equations are used to approximate properties of the proposed rein- 
forced silicon carbide materials for the first wall and blanket 
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structure of the ARIES-| tokamak reactor. The ANSYS finite ele- 
ment structural analysis code is used to estimate normal operating 
thermal and pressure stresses in the silicon carbide first wall. It is 
conclude that with minor extrapolations from today’s manufacturing 
experience, SiC-composites offer a viable structural material choice 
for future fusion reactor components. 


36626 Finite element analysis of magnetically induced vi- 
brations of conductive plates in tokamak reactors. Lee, J.S. 
(Clarkson Univ., Potsdam, NY (USA)); Prevost, J.H. pp. 107-112 of 
Transactions of the 10th international conference on structual me- 
chanics in reactor technology. Hadjian, A.H. American Association 
for Structural Mechanics in Reactor Technology, Los Angeles, CA 
(USA) (1989). (CONF-890855—: 10. international conference on 
Structural Mechanics in Reactor Technology (SMIRT), Anaheim, 
CA (USA), 14-18 Aug 1989). 

An efficient and consistent finite element formulation and its nu- 
merical implementation for fully coupled analysis of transient 
field-structure interactions in conducting plates are developed and 
corroborated numerically. The Fusion Electromagnetic Induction 
Experiments (FELIX) are modeled and the results are shown to be 
in very good agreement with the measured field data. 


36627 Hydrodynamic stability and the direct drive approach 
to laser fusion. Tabak, M. (University of California, Lawrence Liv- 
ermore National Laboratory, Livermore, California 94550 (USA)); 
Munro, D.H.; Lindl, J.D. Physics of Fluids B (USA), 2(5): 1007- 
1014 (May 1990). DOE Contract W-7405-ENG-48. 

In order for inertial confinement fusion (ICF) capsules to achieve 
high gain, they must not break up because of hydrodynamic insta- 
bility, the fuel should be maintained on a low adiabat, and the peak 
laser intensities should be below thresholds of various plasma in- 
stabilities. In this paper the results of two-dimensional computer 
calculations modeling the growth of hydrodynamic instabilities of 
slabs directly driven with a laser are reported. In order for direct 
drive capsules to succeed with capsule finishes of 100-300 A, the 
capsules must be imploded on an adiabat a factor of 3— 4 in pres- 
sure above a Fermi-degenerate adiabat or techniques must be 
developed for producing density gradient scale lengths of about 
half the shell thickness. These conclusions depend only weakly on 
the laser intensity. 


36628 Operating characteristics of a continuous-wave- 
relevant quasioptical gyrotron with variable mirror separation. 
Flifiet, A.W. (Beam Physics Branch, Plasma Physics Division, U.S. 
Naval Research Laboratory, Washington, DC 20375-5000 (USA)); 
Hargreaves, T.A.; Manheimer, W.M.; Fischer, R.P.; Barsanti, M.L.; 
Levush, B.; Antonsen, T. Physics of Fluids B (USA), 2(5): 1046- 
1056 (May 1990). 

Results from a quasioptical gyrotron experiment with a 20-28 cm 
mirror separation are presented, showing operation at powers up to 
150 kW and efficiencies up to 12%. The output coupling would be 
varied from 0.4%-3% by changing the mirror separation and oper- 
ating frequency. Operation was obtained over frequencies ranging 
from 95-130 GHz by changing the axial magnetic field, limited on 
the low end by waveguide cutoff in the diagnostics and at the high 
end by the maximum magnetic field achievable. The output power 
varied by approximately a factor of 2 over this range. Frequency 
variation of 4% was achieved by varying only the electron gun volt- 
age; however, the output power also varied substantially due to the 
fact that the electron beam power was changing dramatically. Effi- 
ciency optimization by variation of output coupling and tapering of 
the magnetic field has been demonstrated. Regions of single-mode 
operation at powers up to 125 kW have been characterized and 
compared to recently developed theory. 
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Refer also to citation(s) 34336, 34343, 34352, 34370, 34416, 
34476, 34526, 34553, 34554, 34573, 35267, 35704, 35708, 36014, 
36015, 36016, 36017, 36018, 36019, 36020, 36021, 36022, 36023, 
36024, 36025, 36026, 36682 





36629 (DOE/IG—0281) Inspection of the Lawrence Liver- 
more National Laboratory’s Drug-Free Workplace Program. 
USDOE Office of Inspector General, Washington, DC (USA). Office 
of Inspections and Analysis. 11 Apr 1990. 37p. Sponsored by U.S. 
DOE Office of Inspector General. Available from OSTI. 

The subject report is provided to discuss findings and recom- 
mendations on the inspection of Lawrence Livermore National 
Laboratory (LLNL). The purpose of this inspection was to review 
(1) implementation of drug abuse policies and procedures at the 
Lawrence Livermore National Laboratory (LLNL), (2) the role of the 
San Francisco Operations Office (SAN) in planning and implement- 
ing LLNL’s drug abuse policies and procedures, and (3) the role of 
the various drug-related program activities at DOE Headquarters, 
i.e., the Personnel Assurance Program (PAP), the Personnel Secu- 
rity Assurance Program (PSAP), the Federal Drug-Free Workplace 
Program (DFW/F), and the Contractor Drug-Free Workplace Pro- 
gram (DFW/C). 


36630 (DOE/MA-0414) Personal property management 
factbook, Fiscal year 1989. USDOE Assistant Secretary for Man- 
agement and Administration, Washington, DC (USA). Procurement 
and Assistance Management. 1989. 61p. Sponsored by U.S. DOE 
Management & Administration. Order Number DE90011621. Avail- 
able from NTIS, PC A04/MF A01 - OSTI; GPO Dep. 

This, the 1989 edition of the Personal Property Management 
Factbook, reflects the Property and Equipment Management/ 
Review Division's efforts in providing accurate data and oversight 
concerning Department of Energy’s (DOE) personal property 
assets. Currently DOE holds approximately 11 billion dollars in per- 
sonal property, which is located at Management and Operating 
Contractor's installations, Offsite Contractor's facilities and DOE 
field activities throughout the Country. The data presented within 
this text has been compiled from annual and semi-annual personal 
property reports submitted through the Financial Information Sys- 
tem and from the above mentioned organizations. The areas 
covered are: Surplus Property Transactions including, Reutilization; 
Donation; and Sale; Equipment Held for Future Projects; Stores 
Management; Motor Vehicle Management; and Aircraft Manage- 
ment. This report should not be considered an official report. It is 
intended as a source of information concerning personal property 
management trends. 


36631 (IAEA-NAHRES-2) Co-ordinated research pro- 
gramme on applications of stable isotope tracers in human 
nutrition research: Report on the first research co-ordination 
meeting Vienna, Austria, 6-9 June 1989. International Atomic En- 
ergy Agency, Vienna (Austria). Div. of Life Sciences. 1989. 157p. 
(CONF-8906319-: 1. research co-ordination meeting on applica- 
tions of stable isotope tracers in human nutrition research, Vienna 
(Austria), 6-9 Jun 1989). Order Number DE90627131. Available 
from NTIS (US Sales Only), PC A08/MF A01; OSTI; INIS. 

This Co-ordinated Research Programme (CRP) was formally es- 
tablished by the Agency in October 1988, and has since then 
expanded to encompass 13 participants in 13 countries. Its general 
objective is to help establish competence in the use of stable 
isotope techniques, particularly in developing countries, and partic- 
ularly with reference to applications of 7H, °C, '5N, and 180. This 
report summarizes the discussions that took place during the first 
Research Co-ordination Meeting (RCM). Working papers (progress 
reports) presented by the participants are included as annexes 
together with a preliminary report on the results of a series of inter- 
comparison exercises involving enriched stable isotope reference 
materials containing 2H, C, ‘SN and '80. For the future it was 
agreed that more work needs to be done to harmonize the analyti- 
cal techniques being used, and to obtain support for new CRPs 
relating to human energy expenditure studies in pregnancy, lacta- 
tion, growth and other conditions, and to studies of nitrogen 
turnover in relation to malnutrition and liver function. Refs, figs and 
tabs. 
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34411, 34417, 34455, 34457, 34458, 34477, 34504, 34575, 34578, 
34614, 34712, 34726, 34731, 34739, 34741, 34744, 34750, 34774, 
34784, 34832, 34874, 34895, 34906, 35079, 35083, 35094, 35290, 
35291, 35292, 35299, 35301, 35304, 35305, 35306, 35324, 35330, 
35344, 35350, 35351, 35352, 35382, 35435, 35475, 35573, 35653, 
35655, 35696, 35702, 35704, 35705, 35706, 35707, 35708, 35709, 
35712, 35717, 35747, 35951, 35992, 36006, 36030, 36141, 36249, 
36294, 36296, 36392, 36533, 36544, 36568, 36680, 36685, 36687 


36632 (AD-A-218004/0/XAB) Northeast Artificial intelli- 
gence Consortium annual report. 1988 Executive Summary. 
Volume 1. interim . Weiss, V.; Brule, J.F. Syracuse Univ., 
NY (USA). Oct 1989. 39p. Available from NTIS, PC AO3/MF A01. 

The Northeast Artificial Intelligence Consortium (NAIC) was cre- 
ated to conduct pertinent research in artificial intelligence and to 
perform activities ancillary to this research. This report describes 
progress that has been made in the fourth year of the existence of 
the NAIC on the technical research tasks undertaken at the mem- 
ber universities. The topics covered in general are: versatile expert 
system for equipment maintenance, distributed Al for communica- 
tions system control, automatic photointerpretation, time-oriented 
problem solving, speech understanding systems, knowledge base 
maintenance, hardware architectures for very large systems, 
knowledge based reasoning and planning, and a knowledge acqui- 
sition, assistance, and explanation system. This volume provides 
the executive summary of all work done by the NAIC in 1988. 


36633 (AD-A-218005/7/XAB) Northeast Artificial intelli- 
gence Consortium annual report. 1988 distributed planning for 
dynamic environments in the presence of time constraints. 
Volume 5. Interim report. Meyer, R.A.; Conry, S.; Cohen, P.R.; 
Lesser, V.R. Syracuse Univ., NY (USA). Oct 1989. 29p. Available 
from NTIS, PC A03/MF A01. 

Our primary goal has been one of developing a distributed 
firefighting simulator. This is necessary in order to provide an envi- 
ronment in which agents can cooperatively plan to contain fires. In 
order to accomplish this task, a number of issues related to timing, 
agent synchronization, management of thinking time and acting 
time, and agent capabilities must be resolved. The testbed simula- 
tor has not been designed simply as a distribution of the existing 
centralized firefighting simulator. The issues of time and agent syn- 
chronization in a multi-agent environment necessitated a complete 
redesign of the simulation. The new design permits multiple agents 
to work simultaneously and independently. It includes a facility for 
defining the characteristics of communications among agents, with 
available communication media independently specified. In addi- 
tion, the new simulator will reflect much more realistic terrain 
representation and a significantly improved fire model than the ex- 
isting centralized simulator. 


36634 (AD-A-218006/5/XAB) Northeast Artificial intelli- 
gence Consortium annual report. 1988 artificial intelligence 
applications to speech recognition. Volume 8. Interim report, 
January-December 1988. Rhody, H.E.; Ridley, T.R.; Biles, J.A. 
Syracuse Univ., NY (USA). Oct 1989. 39p. Available from NTIS, 
PC A03/MF A01. 

This report describes progress that has been made in the fourth 
year of the existence of the NAIC on the technical research tasks 
undertaken at the member universities. The topics covered in gen- 
eral are: versatile expert system for equipment maintenance, 
distributed Al for communications system control, automatic 
photointerpretation, time-oriented problem solving, speech under- 
standing systems, knowledge base maintenance, hardware 
architectures for very large systems, knowledge-based reasoning 
and planning, and a knowledge acquisition, assistance, and expla- 
nation system. The specific topic for this volume is the design and 
implementation of a knowledge-based system to read speech 
spectrograms. 


36635 (AD-A-218007/3/XAB) Northeast Artificial intelli- 
gence Consortium annual report. 1988 parallel vision. Volume 
9. Interim report, January-December 1988. Brown, C.M.; Nelson, 
R.C. Syracuse Univ., NY (USA). Oct 1989. 32p. Available from 
NTIS, PC A03/MF A01. 

The Northeast Artificial Intelligence Consortium (NAIC) was cre- 
ated by the Air Force Systems Command, Rome Air Development 
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Center, and the Office of Scientific Research. Its purpose is to con- 
duct pertinent research in artificial intelligence and to perform 
activities ancillary to this research. This report describes progress 
that has been made in the fourth year of the existence of the NAIC 
on the technical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile expert system 
for equipment maintenance, distributed Al for communications sys- 
tem control, automatic photointerpretation, time-oriented problem 
solving, speech understanding systems, knowledge base mainte- 
nance, hardware architectures for very large systems, 
knowledge-based reasoning and planning, and a knowledge-based 
reasoning and planning, and a knowledge acquisition, assistance, 
and explanation system. 


36636 (AD-A-218150/1/XAB) Northeast Artificial Intelli- 
gence Consortium annual report. Volume 7. 1988 research in 
automated photointerpretation. Interim report, January- 
December 1988. Modestino, J.W. Syracuse Univ., NY (USA). Oct 
1989. 138p. Available from NTIS, PC A07/MF A01. 

See also Volume 10, AD-A218 151. 

The Northeast Artificial Intelligence Consortium (NAIC) was cre- 
ated by the Air Force Systems Command, Rome Air Development 
Center, and the Office of Scientific Research. Its purpose is to con- 
duct pertinent research in artificial intelligence and to perform 
activities ancillary to this research. This report describes progress 
that has been made in the fourth year of the existence of the NAIC 
on the technical research tasks undertaken at the member universi- 
ties. The topics covered in general are: versatile expert system for 
equipment maintenance, distributed Al for communications system 
control, automatic photointerpretation, time-oriented problem solv- 
ing, speech understanding systems, knowledge base maintenance, 
hardware architectures for very large systems, knowledge-based 
reasoning and planning, and a knowledge acquisition, assistance, 
and explanation system. The specific topic for this volume are the 
use of expert systems for automated photo interpretation and other 
Al techniques to image segmentation and region identification. 


36637 (AD-A-218151/9/XAB) Northeast Artificial Intelli- 
gence Consortium annual report. Volume 10. 1988 time 
oriented problem solving. Interim report, January-December 
1988. Allen, J.F. Syracuse Univ., NY (USA). Oct 1989. 21p. Avail- 
able from NTIS, PC A03/MF A01. 

See also Volume 1, AD-A218 004. 

The Northeast Artificial Intelligence Consortium (NAIC) was cre- 
ated by the Air Force Systems Command, Rome Air Development 
Center, and the Office of Scientific Research. Its purpose is to con- 
duct pertinent research in artificial intelligence and to perform 
activities ancillary to this research. This report describes progress 
that has been made in fourth year of the existence of the NAIC on 
the technical research tasks undertaken at the member universi- 
ties. The topics covered in general are: versatile expert system for 
equipment maintenance, distributed Al for communications sys- 
tems, knowledge base maintenance, hardware architectures for 
very large systems, knowledge-based reasoning and planning, and 
a knowledge acquisition, assistance, and explanation system. The 
specific topic for this volume is a model theory and aciomatization 
of a logic for reasoning about planning in domains of concurrent 
actions. 


36638 (AD-A-218154/3/XAB) Northeast Artificial Intelli- 
gence Consortium annual report. Volume 2. 1988. Discussing, 
using, and recognizing plans (NLP). interim report, January- 
December 1988. Shapiro, S.C.; Woolf, B. Syracuse Univ., NY 
(USA). Oct 1989. 96p. Available from NTIS, PC AO5/MF A01. 

See also Volume 5, AD-A218 005. 

The Northeast Artificial Intelligence Consortium (NAIC) was cre- 
ated by the Air Force Systems Command, Rome Air Development 
Center, and the Office of Scientific Research. Its purpose is to con- 
duct pertinent research in artificial intelligence and to perform 
activities ancillary to this research. This report describes progress 
that has been made in the fourth year of the existence of the NAIC 
on the technical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile expert system 
for equipment maintenance, distributed Al for communications sys- 
tem control, automatic photointerpretation, time-oriented problem 
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solving, speech understanding systems, knowledge base mainte- 
nance, hardware architectures for very large systems, 
knowledge-based reasoning and planning, and a knowledge acqui- 
sition, assistance, and explanation system. The specific topic for 
this volume is the recognition of plans expressed in natural lan- 
guage, followed by their discussion and use. 


36639 (AD-A-218155/0/XAB) Northeast Artificial Intelli- 
gence Consortium annual report. Volume 6. 1988. Building an 
intelligent assistant: The acquisition, integration, and mainte- 
nance of complex distributed tasks. Interim report, 
January-December 1988. Lesser, V.R.; Croft, W.B.; Woolf, B. 
Syracuse Univ., NY (USA). Oct 1989. 182p. Available from NTIS, 
PC AOS/MF A01. 

See also Volume 7, AD-A218 150. 

The Northeast Artificial Intelligence Consortium (NAIC) was cre- 
ated by the Air Force Systems Command, Rome Air Development 
Center, and the Office of Scientific Research. Its purpose is to con- 
duct pertinent research in artificial intelligence and to perform 
activities ancillary to this research. This report describes progress 
that has been made in the fourth year of the existence of the NAIC 
on the technical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile expert system 
for equipment maintenance, distributed Al for communications sys- 
tem control, automatic photointerpretation, time-oriented problem 
solving, speech understanding systems, knowledge base mainte- 
nance, hardware architectures for very large systems, 
knowledge-based reasoning and planning, and a knowledge acqui- 
sition, assistance, and explanation system. The specific topic for 
this volume is the development of intelligent interfaces to support 
cooperating computer user in their interactions with a computer. 


36640 (AD-A-—218321/8/XAB) Parallel architecture for real- 


time simulation. Master's thesis. Cockrell, C.D. Air Force inst. of 
Tech., Wright-Patterson AFB, OH (USA). 1989. 72p. (AFIT/CIV/CIA— 
89-041). Available from NTIS, PC AO4/MF A01. 

This thesis is concerned with the development of a very fast and 


highly efficient parallel computer architecture for real-time simula- 
tion of continuous systems. Currently, several parallel processing 
systems exist that may be capable of executing a complex simula- 
tion in real-time. These systems are examined and the pros and 
cons of each system discussed. The thesis then introduced a 
custom-designed parallel architecture based upon The University of 
Alabama's OPERA architecture. Each component of this system is 
discussed and rationale presented for its selection. The problem 
selected, real-time simulation of the Space Shuttle Main Engine for 
the test and evaluation of the proposed architecture, is explored, 
identifying the areas where parallelism can be exploited and paral- 
lel processing applied. Results from the test and evaluation phase 
are presented and compared with the results of the same problem 
that has been processed on a uniprocessor system. 


36641 (AD-A-218717/7/XAB) Northeast Artificial Intelli- 
gence Consortium annual report - 1988. Volume 4. Distributed 
Al tor communications network management. Interim report, 
January-December 1988. Meyer, R.A.; Conry, S.E. Syracuse 
Univ., NY (USA). Oct 1989. 94p. Available from NTIS, PC A05/MF 
AO1. 

See also Volume 5, AD-A218 005. 

The Northeast Artificial Intelligence Consortium (NAIC) was cre- 
ated by the Air Force Systems Command, Rome Air Development 
Center, and the Office of Scientific Research. Its purpose is to con- 
duct pertinent research in artificial intelligence and to perform 
activities ancillary to this research. This report describes progress 
that has been made in the fourth year of the existence of the NAIC 
on the technical research tasks undertaken at the member univer- 
sities. The topics covered in general are: versatile expert system 
for equipment maintenance, distributed Al for communications sys- 
tem control, automatic photointerpretation, time-oriented problem 
solving, speech understanding systems, knowledge-based reason- 
ing and planning, knowledge base maintenance, hardware 
architectures for very large systems, and a knowledge acquisition, 
assistance, and explanation system. The specific topic for this vol- 
ume is the use of knowledge-based systems for communications 
network management and control via an architecture for a diversely 
distributed multi-agent system. 





36642 (AD-A-218733/4/XAB) Locality in parallel computa- 
tion. Master's thesis. Maggs, B.M. Massachusetts Inst. of Tech., 
Cambridge, MA (USA). Lab. for Computer Science. Sep 1989. 
163p. (MIT/LCS/TR—469). Available from NTIS, PC AO8/MF A01. 

This thesis explores strategies for exploiting locality in three ma- 
jor areas of parallel computation: packet routing, graph algorithms, 
and network emulations. Chapter 1 describes a network- 
independent approach to the packet-routing problem. Our strategy 
is to partition the problem into two stages: a path-selection stage 
and a scheduling stage. Chapter 2 introduces a model for parallel 
computation, called the distribution random-access machine 
(DRAM), in which the communication requirements of parallel com- 
puter in which memory accesses are evaluated. A DRAM is an 
abstraction of a parallel computer in which memory accesses are 
implemented by routing messages through a communication net- 
work. Chapter 3 examines the problem of how efficiently a host 
network can emulate a guest network. The goal is to emulate TG 
steps of an NG-node guest network on an NH node host network. 
Chapter 4 presents an algorithm for finding a minimum-cost span- 
ning tree of an N-node graph on an N x N mesh-connected 
computer. The algorithm has the same O(N) running time as the 
previous algorithms, but it is much simpler. 


36643 (AD-A-218886/0/XAB) Sentence comprehension: A 
parallel distributed processing approach. Technical report. Mc- 
Cleliand, J.L.; St John, M.; Taraban, R. Carnegie-Melion Univ., 
Pittsburgh, PA (USA). Artificial Intelligence and Psychology Project. 
14 Jul 1989. 57p. (AIP—70). Available from NTIS, PC AO4/MF A01. 

Basic aspects are reviewed of conventional approaches to sen- 
tence comprehension and point out are some of the difficulties 
faced by models that take these approaches. An alternative ap- 
proach is described, based on the principles of parallel distributed 
processing, and shown how it offers different answers to basic 
questions about the nature of the language processing mechanism. 
An illustrative simulation model captures the key characteristics of 
the approach, and illustrates how it can cope with the difficulties 
faced by conventional models. Alternative ways of conceptualizing 
basic aspects of language processing within the framework of this 
approach will consider how it can address several arguments that 
might be brought to bear against it, and suggest avenues for future 
development. 


36644 (AD-A-218914/0/XAB) Control of automatic pro- 
cesses: A parallel distributed-processing model of the stroop 
effect. Technical report. Cohen, J.D.; Dunbar, K.; McClelland, J.L. 
Carnegie-Melion Univ., Pittsburgh, PA (USA). Artificial Intelligence 
and Psychology Project. 16 Jun 1988. 89p. (AIP—40). Available 
from NTIS, PC AO5/MF A01. 

A growing body of evidence suggests that traditional views of 
automaticity are in need of revision. For example, automaticity has 
often been treated as an all-or-none phenomenon, and traditional 
theories have held that automatic processes are independent of at- 
tention. Yet recent empirial data suggests that automatic processes 
are continuous, and furthermore are subject to attentional control. 
In this paper we present a model of attention which addresses 
these issues. Using a parallel distributed processing framework we 
propose that the attributes of automaticity depend upon the strength 
of a process and that strength increases with training. Using the 
Stroop effect as an example, we show how automatic processes 
are continuous and emerge gradually with practice. Specifically, we 
present a computational model of the Stroop task which simulates 
the time course of processing as well as the effects of learning. 


36645 (ANL-90/3) Some software implementation of the 
functions sine and cosine. Tang, Ping Tak Peter. Argonne Na- 
tional Lab., IL (USA). Apr 1990. 27p. Sponsored by U.S. DOE 
Energy Research. DOE Contract W-31109-ENG-38. Order Number 
DE90010398. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

We present several software implementations of the elementary 
functions sin and cos designed to fit a large class of machines. Im- 
plementation details are provided. We also provide a detailed error 
analysis that bounds the errors of these implementations, over the 
full range of input arguments, from 0.721 to 0.912 units in the last 
place. Tests performed on these codes give results that are consis- 
tent with the error bounds. 2 refs. 
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36646 (ANL/TM-336-Rev.2) Guide to computing at ANL: 
Revision 2. Heiberger, A.A. Argonne National Lab., IL (USA). May 
1990. 90p. Sponsored by U.S. DOE Energy Research. DOE Con- 
tract W-31109-ENG-38. Order Number DE90011753. Available 
from NTIS, PC AOS5/MF A01 - OSTI; GPO Dep. 

This guide to computing at ANL acquaints you with the various 
computers, computing systems, and computing procedures at Ar- 
gonne and assists you in selecting the computer, system, network, 
and software with which you can do your work most efficiently. The 
chapters discuss available computers and services; getting started; 
sources of information; application software; mathematical libraries 
and utilities; programming languages, graphics, storing your data 
on disk and tape files; and your user voice. (LSP) 


36647 (ANL/TM-455-Rev.2) Using the central VAX [Virtual 
Address Extension] 8700 computer at ANL: Revision 2. Ben- 
nington, T.A.; Savage, M.A. (eds.); Lifka, D.A. Argonne National 
Lab., IL (USA). May 1990. 102p. Sponsored by U.S. DOE Energy 
Research. DOE Contract W-31109-ENG-38. Order Number 
DE90010402. Available from NTIS, PC AO6/MF A01 - OSTI; GPO 
Dep. 

This report discusses: the central VAX cluster: what it is and how 
it works; getting started with the VAX8700 computer and VAX/VMS; 
training and other available assistance; using the VAX/VMS file sys- 
tem; tape management; printing VMS files; developing programs in 
VMS; using VMS batch, command procedures, and subprocesses; 
using available software; and using graphics in VAX/VMS. 


36648 (CONF-900780-4) On the design of a concurrent im- 
age analysis system. Jones, J.P. Oak Ridge National Lab., TN 
(USA). [1990]. 7p. Sponsored by U.S. DOE Energy Research; U.S. 
DOE Nuclear Energy. DOE Contract ACO5-840R21400. From |S- 
RAM '90: international symposium on robotics and automation; 
Vancouver (Canada); 18-20 Jul 1990. Order Number DE90011388. 
Available from NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

Because programming parallel computers is challenging, their 
use has been limited. To make the technology more accessible it is 
necessary to develop programming environments which hide the 
details. An environment for image analysis on concurrent comput- 
ers is described which provides fundamental services for 
parallelism. The system is organized in a tripartite abstraction hier- 
archy. The topmost level can be programmed as though it were an 
ordinary sequential computer. Distributed memory and message 
passing appear only at lower levels. An operational taxonomy con- 
sisting of mathematical transformations, memory management, 
domain decomposition, and input/output facilities for relevant data 
structures form the nucleus of the environment. A collection of 
applications are enumerated; advantages and drawbacks are dis- 
cussed. 18 refs. 


36649 (CONF-9006183-1) Stochastic differential games 
with weak spatial and strong informational coupling. Basar, T.; 
Srikant, R. Illinois Univ., Urbana, IL (USA). Coordinated Science 
Lab. [1990]. 7p. Sponsored by U.S. DOE Energy Research. DOE 
Contract FG02-88ER13939. From 9. international conference anal- 
ysis and optimizatioin of systems; Antibes (France); 12-15 Jun 
1990. Order Number DE90011925. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

We formulate a parameterized family of linear quadratic two- 
person nonzero-sum stochastic differential games where the 
players are weakly coupled through the state equation and strongly 
coupled through the measurements. A positive parameter « charac- 
terizes this family, in terms of which the subsystems are coupled 
(weakly). With « = 0 the problem admits a unique Nash equilibrium 
solution, while « > 0, no matter how small, no general method is 
available to obtain the Nash equilibrium solution and even to prove 
existence and uniqueness. In this paper, we develop an iterative 
technique whereby Nash solutions of all orders (in terms of e) are 
obtained by starting the iteration with the unique (strong team) so- 
lution determined for « = 0. The Nash solutions turnout to be linear, 
requiring only finite-dimensional controllers, in spite of the fact that 
a separation (of estimation and control) result does not hold. 


36650 (DTH-LET-RE-88-6) The use of Krylov subspace 


methods for the finite element solution of the Navier-Stokes 
equations. Soerensen, O.R. Danmarks Tekniske Hoejskole, 


ERA Vol. 15, No. 15 417 





99 GENERAL AND MISCELLANEOUS 
9902 Mathematics and Computers 


Lyngby (Denmark). Lab. for Energiteknik; Danmarks Tekniske Hoe- 
jskole, Lyngby (Denmark). Numerisk Inst. 1988. 165p. Available 
from Available on loan from Risoe Library, DK-4000 Roskilde. 

Methods for solution of the incompressible Navier-Stokes equa- 
tions in 2D are presented. The spatial discretization of the 
governing equations, in primitive variables, is performed by the 
Galerkin finite element method. This leads in the steady case to a 
system of nonlinear algebraic equations. In the unsteady case a 
system of differentiaV/algebraic equations in obtained, which is 
solved using implicit methods. Both the BDF-method and the 
Adams-Bashforth/trapezoid rule method are considered. A system 
of nonlinear algebraic equations must be solved at each time step. 
The systems of nonlinear algebraic equations are solved using dif- 
ferent versions of Newton's method. A substantial portion of the 
total computational work and storage requirement is devoted to the 
solution of the large, sparse, nonsymmetric system of linear equa- 
tions obtained at each nonlinear iteration step. Direct methods may 
become ineffective for very large systems. To reduce the work and 
storage costs the use of Krylov subspace methods with special 
emphasis on the generalized conjugate residual (BCR) method and 
the generalized minimal residual (GMRES) method is studied. The 
Krylov subspace methods are iterative methods. To speed up con- 
vergence some form of preconditioning is needed. Preconditioning 
using point imcomplete LU-factorization by value and using a fixed 
number of finite element block iterations are tested. The numerical 
results show that the preconditioned Krylov subspace methods are 
a valid alternative to direct methods, although the reduction of the 
work and storage costs is not so large as expected. The iterative 
methods should be comparatively more efficient on a vector com- 
puter. The numerical methods are demonstrated by means of two 
examples: The plane entrance region flow and the flow past a cir- 
cular cylinder. (AB). 


36651 (FNAL/C—90/61) Effects of various event building 
techniques on data acquisition system architectures. Barsotti, 
E.; Booth, A.; Bowden, M. Fermi National Accelerator Lab., 
Batavia, IL (USA). Apr 1990. 36p. Sponsored by U.S. DOE Energy 
Research. DOE Contract AC02-76CH03000. (CONF-9004190-6: 
Computing in high energy physics, Santa Fe, NM (USA), 9-13 Apr 
1990). Order Number DE90012128. Available from NTIS, PC 
A03/MF A01; OSTI; INIS; GPO Dep. 

The preliminary specifications for various new detectors through- 
out the world including those at the Superconducting Super 
Collider (SSC) already make it clear that existing event building 
techniques will be inadequate for the high trigger and data rates 
anticipated for these detectors. In the world of high-energy physics 
many approaches have been taken to solving the problem of read- 
ing out data from a whole detector and presenting a complete 
event to the physicist, while simultaneously keeping deadtime to a 
minimum. This paper includes a review of multiprocessor and 
telecommunications interconnection networks and how these net- 
works relate to event building in general, illustrating advantages of 
the various approaches. It presents a more detailed study of recent 
research into new event building techniques which incorporate 
much greater parallelism to better accommodate high data rates. 
The future in areas such as front-end electronics architectures, 
high speed data links, event building and online processor arrays 
is also examined. Finally, details of a scalable parallel data acquisi- 
tion system architecture being developed at Fermilab are given. 35 
refs., 31 figs., 1 tab. 


36652 (FNAL/C—90/70) Recent experiences and future ex- 
pectations in data storage technology. Pfister, J. Fermi National 
Accelerator Lab., Batavia, IL (USA). Apr 1990. 12p. Sponsored by 
U.S. DOE Energy Research. DOE Contract AC02-76CH03000. 
(CONF-9004190-5: Computing in high energy physics, Santa Fe, 
NM (USA), 9-13 Apr 1990). Order Number DE90011488. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

For more than 10 years the conventional media for High Energy 
Physics has been 9 track magnetic tape in various densities. More 
recently, especially in Europe, the IBM 3480 technology has been 
adopted while in the United States, especially at Fermilab, 8mm is 
being used by the largest experiments as a primary recording me- 
dia and where possible they are using 8mm for the production, 
analysis and distribution of data summary tapes. VHS and Digital 
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Audio tape have recurrently appeared but seem to serve primarily 
as back-up storage media. The reasons for what appear to be a 
radical departure are many. Economics, form factor, and conve- 
nience are dominant among the reasons. The traditional data 
media suppliers seem to have been content to evolve the tradi- 
tional media at their own pace with only modest enhancements 
primarily in “value engineering” of extant products. Meanwhile, 
start-up companies providing small system and workstations 
sought other media both to reduce the price of their offerings and 
respond to the real need of lower cost back-up for lower cost sys- 
tems. This happening in a market context where traditional 
computer systems vendors were leaving the tape market altogether 
or shifting to “3480" technology which has certainly created a cli- 
mate for reconsideration and change. The newest data storage 
products, in most cases, are not coming from the technologies de- 
veloped by the computing industry but by the audio and video 
industry. Just where these flopticals, opticals, 19 mm tape and the 
new underlying technologies, such as, “digital paper” may fit in the 
HEP computing requirement picture will be reviewed. What these 
technologies do for and to HEP will be discussed along with some 
suggestions for a methodology for tracking and evaluating extant 
and emerging technologies. 


36653 (LA-11775-C) Proceedings of the conference on ar- 
tificial intelligence in the Department of Energy Complex. 
Marinuzzi, J.G. (comp.). Los Alamos National Lab., NM (USA). 
May 1990. 510p. Sponsored by U.S. DOE Management & Adminis- 
tration. DOE Contract W-7405-ENG-36. (CONF-8910294—: 
Conference on artificial intellignece in the Department of Energy 
complex, Los Alamos, NM (USA), 17-19 Oct 1989). Order Number 
DE90011634. Available from NTIS, PC A22/MF A01 - OSTI; GPO 
Dep. 

This report contains the following discussions: the defense pro- 
gram simulation of rocky flats plant; spatial representation and 
reasoning for automated mesh generation; INEL support to 
modernization efforts at the aberdeen proving ground; artificial in- 
telligence applications at the ICPP; an expert system for tuning 
particle beam accelerators; quality control expert system; an easily 
maintained knowledge-based system for interactive delivery of de- 
tailed technical information; workload scheduling in DOE production 
complex; turning operations planning system; a nuclear power 
plant operator advisor based on artificial intelligence technology; a 
impact of artificial intelligence on the new production reactor; using 
expert systems in treaty verification; knowledge-based systems 
technology transfer in Oak Ridge; applications of Al to nuclear 
power plants; knowledge-based computer security systems; robotic 
grasping of unknown objects: a knowledge-based approach; apply- 
ing expertise to data in the geologist’s assistant expert system; 
feature recognition based automatic part classification and coding; 
object-oriented inventories for simulation of manufacturing process; 
expert system at AWE; plating expert system; inspection process 
planning expert; troubleshooting local area networks at Savannah 
River Site; maintenance importance generator; joint theater level 
simulator; a system for authoring of tutorials including video cap- 
ture and annotation, links to manuals, and links to executable 
code; a personal computer based expert system for documenting 
compliance with the National Environmental Protection Act; spatial 
representation and reasoning for automated mesh generation; 
robotic grasping of unknown objects: a knowledge-based ap- 
proach; and synthesis of engineering anticipatory systems. 


36654 (LBL—27088) The feasibility of images reconstructed 
with the method of sieves. Veklerov, E.; Llacer, J. Lawrence 
Berkeley Lab., CA (USA). Apr 1989. 7p. Sponsored by U.S. DOE 
Energy Research. DOE Contract AC03-76SF00098. (CONF- 
900143-34: Institute for Electronic and Electrical Engineers (IEEE) 
nuclear science symposium, San Francisco, CA (USA), 15-19 Jan 
1990). Order Number DE90011599. Available from NTIS, PC 
A02/MF A01 - OSTI; GPO Dep. 

The concept of sieves has been applied with the Maximum likeli- 
hood Estimator (MLE) to image reconstruction. While it makes it 
possible to recover smooth images consistent with the data, the de- 
gree of smoothness provided by it is arbitrary. It is shown that the 
concept of feasibility is able to resolve this arbitrariness. By varying 
the values of parameters determining the degree of smoothness, 





one can generate images on both sides of the feasibility region, as 
well as within the region. Feasible images recovered by using dif- 
ferent sieve parameters are compared with feasible results of other 
procedures. One- and two-dimensional examples using both simu- 
lated and real data sets are considered. 12 refs., 3 figs., 2 tabs. 


36655 (PB—90-864232/XAB) Vector processors and pro- 
cessing. January 1985-March 1990 (A Bibliography from the 
INSPEC: Information Services for the Physics and Engineering 
Communities data base). Report for January 1985-March 1990. 
National Technical Information Service, Springfield, VA (USA). Apr 
1990. 95p. Available from NTISPC NO1/MF N01. 

Supersedes PB—87-854063. 

This bibliography contains citations concerning the development, 
performance, architecture, and applications of high-speed vector 
processors. Specific machines are discussed, and their uses in 
high-speed data processing in science and industry are consid- 
ered. (This updated bibliography contains 165 citations, 70 of 
which are new entries to the previous edition.) 


36656 (PUC-CETUC-SES—01/87) Manual of program opera- 
tion for data analysis from radiometer system. Silva Mello, 
L.A.R. da; Migliora, C.G.S. Pontificia Univ. Catolica do Rio de 
Janeiro, RJ (Brazil). Centro de Estudos em Telecomunicacoes. Dec 
1987. 16p. (In Portuguese). Order Number DE90630592. Available 
from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 

This manual describes how to use the software to retrieve and 
analyse data from radiometer systems and raingauges used in the 
12 GHz PROPAGATION MEASUREMENTS/CANADA - TELE- 
BRAS COOPERATION PROGRAM. The data retrieval and 
analisys is being carried out by CETUC, as part of the activities of 
the project Simulacao de Enlaces Satelite (SES). The software for 
these tasks has been supplied by the Canadian Research Centre 
(CRC), together with the measurement equipment. The two follow- 
ing sections describe the use of the data retrieval routines and the 
data analysis routines of program ATTEN. Also, a quick reference 
guide for commands that can be used when a microcomputer is lo- 
cal or remotely connected to a radiometer indoor unit is included 
as a last section. A more detailed description of these commands, 
their objectives and cautions that should de taken when using them 
can be found in the manual "12 GHz Propagation Measurements 
System - Volume 1 - Dual Slope Radiometer and Data Aquisition 
System”, supplied by Diversitel Communications Inc. (author). 


36657 (SAND-89-2931C) Implementation of JAC3D on the 
NCUBE/ten. Vaughan, C.T. Sandia National Labs., Albuquerque, 
NM (USA). [1990]. 7p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC04-76DP00789. (CONF-9004159-8: 5. dis- 
tributed memory computing conference, Charleston, SC (USA), 
9-12 Apr 1990). Order Number DE90011472. Available from NTIS, 
PC A02/MF A01 - OSTI; GPO Dep. 

An implementation is presented for JAC3D on a massively paral- 
lel hypercube computer. JAC3D, a three dimensional finite element 
code developed at Sandia, uses several hundred hours of Cray 
time each year in solving structural analysis problems. Two major 
areas of investigation are discussed: the development of general 
methods, data structures, and routines to communicate information 
between processors, and the implementation and evaluation of four 
algorithms to map problems onto the node processors of the hy- 
percube in a load-balanced fashion. The performance of JAC3D on 
the NCUBE/ten is compared with that on a Cray X-MP: the 
NCUBE/ten version presently takes 20% more compute time than 
the Cray. On a larger simulation which used more of the NCUBE’s 
memory, the NCUBE/ten would take less compute time than the 
Cray. Current activity on the newer NCUBE 2 hypercube is sum- 
marized which should lead to an order of magnitude improvement 
in run-time performance for the massively parallel solution of struc- 
tural analysis problems. 9 refs., 2 figs., 5 tabs. 


36658 (SAND-90-0247) SUPES Version 2.1: A Software 
Utilities Package for the Engineering Sciences. Red-Horse, J.R. 
(Sandia National Labs., Albuquerque, NM (USA)); Mills-Curran, 
W.C.; Flanagan, D.P. Sandia National Labs., Albuquerque, NM 
(USA). May 1990. 80p. Sponsored by U.S. DOE Defense Pro- 
grams. DOE Contract AC04-76DP00789. Order Number 
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DE90011763. Available from NTIS, PC A05/MF A01 - OSTI; GPO 


The Software Utilities Package for the Engineering Sciences 
(SUPES) is a collection of subprograms which perform frequently 
used non- numerical services for the engineering applications pro- 
grammer. The three functional categories of SUPES are: (1) input 
command parsing, (2) dynamic memory management, and (3) sys- 
tem dependent utilities. The subprograms in categories one and 
two are written in standard FORTRAN-77, while the subprograms 
in category three are written to provide a standardized FORTRAN 
interface to several system dependent features. 2 refs. 


36659 (SAND—90-8203) ANTIPASTO: An interactive mesh 
generator and preprocessor for two-dimensional analysis pro- 
grams. Nielan, P.E.; Perano, K.J; Mason, W.E. Sandia National 
Labs., Livermore, CA (USA). May 1990. 2414p. Sponsored by U.S. 
Department of Defense; U.S. DOE Management & Administration. 
DOE Contract AC04-76DR00789. Order Number DE90011755. 
Available from NTIS, PC A10/MF A01 - OSTI; GPO Dep. 

ANTIPASTO is an interactive two-dimensional preprocessor 
based on innovative user interface concepts, newly-developed 
geometric modeling and mesh generation algorithms, and device- 
independent graphics. It allows the analyst to generate, with 
greatly reduced effort, a complete input file for many finite-element 
programs including the DOE programs PASTA2D, TACO2D, GNAT- 
Sil, NIKE2D, and DYNA2D. ANTIPASTO uses _ composite 
parametric cubics to store all lines and curves necessary to con- 
struct a mesh. Closed curves are supported because they allow 
more natural problem descriptions. The HPM algorithm developed 
at the University of California at Davis allows element meshes to 
be generated within arbitrarily complex regions with curved sides. 
ANTIPASTO currently supports the meshing of regions with one, 
two, three, four, five and six sides. Through the use of powerful 
grouping commands, elements, nodes, and boundary nodes can 
be identified and combined into named groups. The group names 
are available for use in specifying material properties, initial condi- 
tions, and boundary conditions such as constraints, loads, and 
slidelines. Groups can be specified in geometric terms. For exam- 
ple, all the elements within an arbitrary closed curve can be added 
to a group. This concept of geometric problem specification has 
several important implications. First, the analyst need not ever be 
concerned with node or element numbers. The model is completely 
described in terms of its geometry. Second, the mesh can be mod- 
ified without the need to modify any other part of the model 
description. Finally, global mesh modification commands (such as 
a command to refine the entire mesh) can also be used without af- 
fecting any other part of the model description. ANTIPASTO 
presently runs on VAX computers under VMS and on CRAY 
computers under UNICOS. Versions for SUN and Macintosh work- 
stations are being developed. 


36660 (SLAC-PUB-5244) Applications for the scalable co- 
herent interface. Gustavson, D.B. Stanford Linear Accelerator 
Center, Menlo Park, CA (USA). Apr 1990. 14p. Sponsored by U.S. 
DOE Energy Research. DOE Contract ACO3-76SF00515. (CONF- 
9004190-7: Computing in high energy physics, Santa Fe, NM 
(USA), 9-13 Apr 1990). Order Number DE90011795. Available 
from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

IEEE P1596, the Scalable Coherent Interface (formerly known as 
SuperBus) is based on experience gained while developing Fast- 
bus (ANSV/IEEE 960-1986, IEC 935), Futurebus (IEEE P896.x) and 
other modern high-performance buses. SC! goals include a mini- 
mum bandwidth of 1 GByte/sec per processor in multiprocessor 
systems with thousands of processors; efficient support of a coher- 
ent distributed-cache image of distributed shared memory; support 
for bridges which interface to existing or future buses; and support 
for inexpensive small rings as well as for general switched inter- 
connections like Banyan, Omega, or crossbar networks. This paper 
reports the status of the work in progress and suggests some ap- 
plications in data acquisition and physics. 9 refs. 


36661 (SREL-36) UNCENSOR Version 2.0. Newman, M.C.; 
Dixon, P.M.; Looney, B.B.; Segal, C.; Givens, D. Savannah River 
Ecology Lab., Aiken, SC (USA). Feb 1990. 65p. Sponsored by 
U.S. DOE Defense Programs. DOE Contract ACO9-76SR00819. 
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Order Number DE90012108. Available from NTIS, PC A04/MF A01 
- OSTI; GPO Dep. 

UNCENSOR is a program that estimates the mean, standard de- 
viation and variance of a left censored data set. At present, the 
program can provide estimates for normal and two-parameter, log- 
normal data sets. Large (N > 20) and small (N < 20) data sets 
can be handied. UNCENSOR provides estimates by the application 
of several statistical methods. At present, these methods include 
the following: maximum likelihood; iterative order statistics; regres- 
sion order statistics; bias correction of MLE for small sample size; 
one-step maximum likelihood; and bias correction of estimates 
from log transformed data. 


36662 (UCID-21559) Packaging of the S-1 advanced archi- 
tecture processor. Bryson, W.R. Lawrence Livermore National 
Lab., CA (USA). Oct 1988. 13p. Sponsored by U.S. DOE Defense 
Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90010376. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The packaging of high-speed digital systems is driven by three 
conflicting requirements. First, the speed of light is too slow. Sec- 
ondly, computers do not do work in the classical sense. Lastly, 
computers do not work in the sense that they require maintenance. 
Therefore, debugging requires access to any two points in the sys- 
tem, while running at speed. Industry has tried many approaches 
to solving the problems of minimum interconnect times, high power 
dissipation and access to any two points in the system at speed. 
Many have managed to solve two of the three problems, but not all 
of them. A novel approach to computer packaging that addresses 
all three of these problems is described. 8 figs. 


36663 (UCID-21560) MD user’s manual. Correll, S. 
Lawrence Livermore National Lab., CA (USA). Apr 1988. 108p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90011769. Available from NTIS, 
PC AO6/MF A01 - OSTI; GPO Dep. 

MD is the S-1 Mark IIA machine debugger. It is the hardware 
equivalent of a software symbolic debugger. It consists of a user- 
level program which executes on a VAX computer running 
Berkeley UNIX and a device driver which resides within the UNIX 
kernel. It communicates with the S-1 Mark IIA through a front-end 
interface attached to the UNIBUS of the VAX. The first section of 
this report describes MD’s user interface and command set. The 
second section describes the virtual machine interface through 
which MD and the UNIX device driver communicate. 


36664 (UCID-21561) The S1 AAP architecture. Bruner, J.D. 
Lawrence Livermore National Lab., CA (USA). Oct 1988. 42p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90011764. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

A computer architecture can be viewed from two perspectives. 
The end-user views the machine in terms of its behavior: “The ar- 
chitecture of a system can be defined as the functional appearance 
of the system to the user.” The end-user is most concerned with 
the number and type of registers that the machine contains, its in- 
struction set, and its special functional characteristics. By contrast, 
the system designer is interested in the high-level plan according 
to which the various components of the machine are arranged. 
This includes the organization of the pipeline and the caches, the 
data flow through functional units, and some of the performance 
characteristics which are transparent to the end-user. The first sec- 
tion of this manual presents a high-level summary of the AAP 
architecture from both of these viewpoints. The remainder of the 
manual defines the AAP’s instruction set architecture. 


36665 (UCID-21567) Amber. Pattin, J.A. Lawrence Livermore 
National Lab., CA (USA). Oct 1988. 19p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90011766. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

Amber is an operating system being developed bythe S-1 project 
at the Lawrence Livermore National Laboratory. It is designed to 
execute on large, shared memory symmetric multiprocessors, but 
is also adaptable to workstation-like uniprocessors. 
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36666 (UCID-21568) Diagnostics on the S-1 Advanced Ar- 
chitecture Processor (AAP). Murray, M.M. Lawrence Livermore 
National Lab., CA (USA). Oct 1988. 3p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90011762. Available from NTIS, PC A02/MF A01 - OSTI; GPO 


The logical design of the AAP was extensively tested using diag- 
nostic programs before construction of the wire-wrapped AAP was 
begun. This paper describes how the diagnostics were written and 
used, and some of the reasoning behind the more interesting diag- 
nostics. A diagnostic generating program is also described. 


36667 (UCRL-100722) The discontinuous finite element 
method: An introduction. Kershaw, D. Lawrence Livermore Na- 
tional Lab., CA (USA). 25 Oct 1988. 13p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
881093-11: Nuclear explosives code developer's conference, 
Boulder, CO (USA), 11-14 Oct 1988). Order Number DE90012094. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

This paper discusses: advantages of finite element methods; 
standard finite element method; the discontinuous finite element 
method; and the discontinuous finite element method for 2d ax- 
isymmetric radiation transport. (LSP) 


36668 (UCRL-101124) The Basis System. Dubois, P.F. 
Lawrence Livermore National Lab., CA (USA). 16 May 1989. 5p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-8904210-8: Cray user’s group conference, 
Los Angeles, CA (USA), 24-28 Apr 1989). Order Number 
DE90012077. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 

This paper discusses the basis system. Basis is a program de- 
velopment system for scientific programs. It has been developed 
over the last five years at Lawrence Livermore National Laboratory 
(LLNL), where it is now used in about twenty major programming 
efforts. The Basis System includes two major components, a pro- 
gram development system and a run-time package. The run-time 
package provides the Basis Language interpreter, through which 
the user does input, output, plotting, and control of the program's 
subroutines and functions. Variables in the scientific packages are 
known to this interpreter, so that the user may arbitrarily print, plot, 
and calculate with, any major program variables. Also provided are 
facilities for dynamic memory management, terminal logs, error re- 
covery, text-file i/o, and the attachment of non-Basis-developed 
packages. 


36669 (UCRL-102144) Numerical stabilization of the 
banded Levinson algorithm. Gavel, D.T. Lawrence Livermore Na- 
tional Lab., CA (USA). 12 Oct 1989. 8p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. (CONF- 
9005135-5: 1990 American control conference, San Diego, CA 
(USA), 23-25 May 1990). Order Number DE90012084. Available 
from NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

This paper presents a numerically stable algorithm for solving 
banded Toeplitz systems of n linear equations. The algorithm is 
“fast” in that it requires only O(nq) operations, where q is the band- 
width of the matrix. An earlier version of the banded Toeplitz 
algorithm presented in the literature suffers from numerical instabil- 
ity. 6 refs. 


36670 (UCRL—102541) A real time parallel pipelined data- 
flow image processing system. Priatko, G.J.; Andersen, R.W. 
Lawrence Livermore National Lab., CA (USA). Jan 1990. 5p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. (CONF-900151-2: 15. international fire safety 
conference, San Francisco, CA (USA), 8-11 Jan 1990). Order 
Number DE90012463. Available from NTIS, PC AO2/MF A01 - 
OSTI; GPO Dep. 

A parallel pipelined image processing system for use in evaluat- 
ing the spatial correlation of multiple light sources in real time is 
presented. The system utilizes a highly modular design which in- 
corporates a general purpose workstation and commercial image 
processing hardware. The workstation provides access to a custom 
user interface implemented in the Ada programming language and 
serves as host to the image processing hardware. The image pro- 
cessing hardware consists of multiple fixed point processing, 





storage, and display modules connected via 10 MB/s (Megabyte 
per second) data busses. The modules are configured as pipelined 
Data-flow processors. Two pipelines are supported within the sys- 
tem. The modularity of the system is further enhanced by the use 
of X-Window protocols. The use of X-Windows enables the work- 
station hosting the user interface to be separate from the 
workstation hosting the image processing hardware. The host li- 
braries for controlling the image processors are implemented in the 
C language. 4 refs., 4 figs. 


36671 (UCRL-CR-103857) “Radon transform computer” 
and “real-time multi-dimensional processing hardware de- 
signs”: Research activities, appendix 1 and 2: Final report. 
Current, W. (California Univ., Davis, CA (USA). Dept. of Electrical 
Engineering and Computer Science); Hurst, P.; Ford, G.; Shieh, E.; 
Agi, |.; Nguyen, C. Lawrence Livermore National Lab., CA (USA); 
California Univ., Davis, CA (USA). Dept. of Electrical Engineering 
and Computer Science. 19 Dec 1989. 6p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90011914. Available from NTIS, PC A02/MF A01 - OSTI; GPO 
Dep. 
The overall goal of this project is to evaluate the potential of ex- 
tremely fast hardware architectures for image processing. Primary 
focus is upon realizations of the Radon transform and backprojec- 
tion because of their applicability to computed tomography. In this 
report, we discuss our results thus far in the design, simulation, 
and realization of a radon transform and backprojection multipro- 
cessor board, and a unified Radon transform and backprojection 
VLSI chip architecture. 


36672 (UCRL-CR-103858) Parallel algorithmic methods for 
volumetric rendering: Final report. Joy, K.|. (California Univ., 
Davis, CA (USA). Computer Graphics Research Lab.). Lawrence 
Livermore National Lab., CA (USA); California Univ., Davis, CA 
(USA). Computer Graphics Research Lab. Feb 1990. 2i1p. 
Sponsored by U.S. DOE Defense Programs. DOE Contract W- 
7405-ENG-48. Order Number DE90011326. Available from NTIS, 
PC A03/MF A01 - OSTI; GPO Dep. 

The visualization of multi-dimensional, multi-channel data is an 
essential task for the solution of many scientific and engineering 
problems. Scientific visualization, which allows people to interact 
with and manipulate graphical representations of otherwise raw 
data obtained from simulations and experiments provides _in- 
creased comprehension of the true nature of the data. As data sets 
increase in size, dimension and complexity, however, the need for 
new visualization techniques becomes immediately apparent. In 
particular, it is necessary to address the following visualization 
problems: Techniques to address the rendering of three- 
dimensional data sets and techniques to address interactive 
visualization of data. The results of this work have been published 
in a separate report which is attached to this report. 


36673 (UCRL-MA-103440) SPI/UNIX user manual: Security 
Profile Inspector: Version 1.2. Tessin, T. Lawrence Livermore 
National Lab., CA (USA). Nov 1989. 32p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract W-7405-ENG-48. Order Number 
DE90011503. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

The Security Profile Inspector (SPI) is a software security system 
for computers running the UNIX operating system. Its purpose is to 
assist system managers and computer security officers in providing 
and monitoring the security of a computer system. SPI inspects 
various aspects of the computer system and reports on inconsis- 
tencies or insecure features. SPI will also periodically check certain 
security features and will warn the system manager if and security 
policies are violated. Currently, SPI provides three major security 
inspections: the password inspector, the critical file integrity in- 
spector, and the file permissions inspector. Future versions of SPI 
will include other areas of computer systems security. This User 
Manual is divided into two primary sections. The first section ex- 
plains each of the three main functions of SPI. The second section 
contains detailed instructions on how to actually run this software. 


36674 


Implementation of the <« dataflow processor. Grafe, 
V.G. (Sandia National Labs., Albuquerque, NM (USA)); Hoch, J.E. 
pp. 19-29 of Proceedings of the 23rd annual Hawaii International 
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Conference on System Sciences. Hoevel, L.W.; Milutinovic, V. 
IEEE Computer Society, Los Alamitos, CA (USA) (1990). DOE 
Contract AC04-76DP00789. (CONF-900137-: 23. annual Hawaii 
international conference on system sciences, Kailua-Kona, HI 
(USA), 2-5 Jan 1990). 

The « processor demonstrates a novel approach to dataflow 
computation. Based on an operation-level, static dataflow model of 
computation, the processor uses a directly addressed matching 
store rather than a traditional associative matching store. The de- 
sign was implemented with off-the-shelf ICs on a single circuit 
board. Sustained performance comparable to commercial mini- su- 
percomputers was demonstrated. Two variations of the processor 
architecture were constructed, with the second building extensively 
on the experience gained from the first. The second prototype was 
studied in great detail, and the resulting insights led to the develop- 
ment of a new architecture, «-2. The architectures and specific 
implementations involved in this progression are described. The 
knowledge gained in the physical construction and the performance 
assessment of each are presented along with the resulting archi- 
tectural modifications. 


36675 Direct binary search computer-generated hologram 
in accelerated design technique and measurement of wave- 
front quality. Jennison, B.K. (School of Electrical Engineering, 
Purdue Univ., West Lafayette, IN (US)); Allebach, J.P.; Sweeneyh, 
D.W. pp. 2-9 of Holographic optics optically and computer gener- 
ated. Cindrich, |.N.; Lee, S.H. SPIE Society of Photo-Optical 
Instrumentation Engineers, Bellingham, WA (USA) (1989). ECS- 
8419997. (CONF-8901154—: Holographic optics: optically and 
computer generated, Los Angeles, CA (USA), 19-20 Jan 1989). 

The iterative direct binary search (DBS) algorithm for the synthe- 
sis of binary computer-generated holograms (CGH’s) has been 
shown to yield lower reconstruction error and higher diffraction 
efficiency than conventional methods; but it is computationally in- 
tensive. To ameliorate this disadvantage, an acceleration technique 
is described which makes feasible the design of CGH’s with mod- 
erate space-bandwidth product. The ability to control both the 
magnitude and phase of the reconstructed wavefront is an impor- 
tant advantage of DBS over the use of phase shaping to improve 
diffraction efficiency with conventional methods for CGH synthesis. 
To verify this capability, a procedure has been developed for mea- 
suring the phase of the reconstructed wavefront. 


36676 A scaleable architecture for exploiting demand- 
driven and data-driven parallel computation. Faustini, A.A. 
(Arizona State Univ., Tempe, AZ (USA). Dept. of Computer 
Science); Ashcroft, E.A.; Jogannathan, R. pp. 221-265 of Super- 
computing systems: Architectures, design, and performance. 
Kartashev, S.P.; Kartashev, S.!. Van Nostrand Reinhold Co., Inc., 
New York, NY (USA) (1989). 

The architectures the authors propose solve a number of impor- 
tant problems facing supercomputer systems. The most import of 
these are programmability and scaleability. Each eazyflow engine 
is programmed in a member of the Lucid family of programming 
languages. Members of the Lucid family are really a textural form 
for operator nets. The authors architectures are based on the suc- 
cessful multilayered architecture of the Manchester dataflow 
machine and are thus scaleable. This means that an n-fokd in- 
crease in the computing resources of an engine will produce close 
to an n-fold increase in performance if there is enough parallelism 
in the problem. To a large extent, the Manchester machine can be 
considered to be a precursor of the eazyflow engine proposed 
here, and lessons can be learned from the experience with that 
machine. Evidence from use of the Manchester machine indicates, 
by extrapolation, that the eazyflow engine should be able to utilize 
its processors efficiently and thus be a very fast machine. The ac- 
tual performance of the machine cannot be predicted before more 
details of the hardware, such as the processors to be used and the 
hardware hashing technique to be employed, have been settled. 
Nevertheless, it can be predicted that the unidirectional pipeline 
structure of submachines will work, and the main unknown is how 
effective the connection of submachines is. This can really be de- 
termined only by actually building a machine, but analysis of the 
simulations the authors have carried out on the performance of the 
switch indicate that the machine will be scaleable. 
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36677 Controlling chaos. Ott, E. (University of Maryland, Col- 
lege Park, Maryland 20742 (USA)); Grebogi, C.; Yorke, J.A. 
Physical Review Letters (USA), 64(11): 1196-1199 (12 Mar 1990). 

It is shown that one can convert a chaotic attractor to any one of 
a large number of possible attracting time-periodic motions by mak- 
ing only smail time-dependent perturbations of an available system 
parameter. The method utilizes delay coordinate embedding, and 
so is applicable to experimental situations in which a priori analyti- 
cal knowledge of the system dynamics is not available. Important 
issues include the length of the chaotic transient preceding the pe- 
riodic motion, and the effect of noise. These are illustrated with a 
numerical example. 


36678 Wave-kinetic formulation of incoherent linear mode 
conversion. Tracy, E.R. (Physics Department, College of William 
and Mary, Williamsburg, Virginia 23185 (USA)); Kaufman, A.N. 
Physical Review Letters (USA), 64(14): 1621-1624 (2 Apr 1990). 
DOE Contract AC03-76SF00098. 

We incorporate linear mode conversion in wave-kinetic theory 
when the incoming waves are incoherent, as occurs when the 
wave sources are turbulent processes or thermal emission. Mode 
conversion takes place when the rays of either wave mode cross 
the mode conversion manifold in the ray phase space. Jump condi- 
tions are derived which match the incoming and outgoing wave 
actions across the mode-conversion manifold, leading to a pair of 
coupled wave-kinetic equations. We also discuss how incoherent 
linear mode conversion acts as a source of wave entropy. 
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Refer also to citation(s) 33909, 34165, 34340, 34404, 34415, 
34441, 34500, 34816, 34832, 34977, 35300, 35705, 35709, 35911 


36679 (AECL-9763) Advanced reactor concepts and 
safety. Lipsett, J.J. Atomic Energy of Canada Ltd., Chalk River, 
ON (Canada). Chalk River Nuclear Labs. Jun 1988. 15p. (CONF- 
8805376—: IAEA technical committee meeting, Vaesteras 
(Sweden), 30 May - 2 jun 1988). Order Number DE90630586. 
Available from NTIS (US Sales Only), PC A03/MF A01; OSTI; INIS. 
The need for some consistency in the terms used to describe 
the evolution of methods for ensuring the safety of nuclear reactors 
has been identified by the IAEA. This is timely since there appears 
to be a danger that the precision of many valuable words is being 
diluted and that a new jargon may appear that will confuse rather 
than aid the communication of important but possibly diverse 
philosophies and concepts. Among the difficulties faced by the 
nuclear industry is promoting and gaining a widespread under- 
standing of the risks actually posed by nuclear reactors. In view of 
the importance of communication io both the public and to the 
technical community generally, the starting point for the definition 
of terms must be with dictionary meanings and common technical 
usage. The nuclear engineering community should use such words 
in conformance with the whole technical world. This paper ad- 
dresses many of the issues suggested in the invitation to meet and 
also poses some additional issues for consideration. Some exam- 
ples are the role of the operator in either enhancing or degrading 
safety and how the meaning or interpretation of the word ‘safety’ 
can be expected to change during the next few decades. It is ad- 
vantageous to use criteria against which technologies and ongoing 
operating performance can be judged provided that the criteria are 
generic and not specific to particular reactor concepts. Some 
thoughts are offered on the need to frame the criteria carefully so 
that innovative solutions and coricepts are fostered, not stifled. 


36680 (CONF-9006184—1) Applications for public key cryp- 
tography. Streetman, K.D. Oak Ridge Gaseous Diffusion Plant, TN 
(USA). [1990]. 9p. Sponsored by U.S. DOE Defense Programs. 
DOE Contract AC05-840T21400. From 1990 Government-industry 
technical symposium; Williamsburg, VA (USA); 12-14 Jun 1990. 
Order Number DE90011840. Available from NTIS, PC A02/MF A01 
- OSTI; GPO Dep. 

This paper will cover public key encryption (PKE) systems in 
general and the Rivest Shamir, and Adieman (RSA) method in 
particular. Examples of how the RSA technique has been imple- 
mented in a number of government and industrial programs will be 
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given. Technological advances that afford new opportunities for fur- 
ther exploitation of PKE, as well as possible future research and 
development needs, are also discussed. 


36681 (DOE/EIA-0204(90/02)) Energy Information Adminis- 
tration New Releases, March-April 1990. USDOE Energy 
Information Administration, Washington, DC (USA). May 1990. 16p. 
Sponsored by U.S. DOE Management & Administration. Order 
Number DE90011622. Available from NTIS, PC AO3/MF A01 - 
GPO - OSTI; GPO Dep. 

New releases from the Energy Information Administration are de- 
scribed. A description of document types available and order forms 
are also included in this report. (CBS) 


36682 (DOE/S-0075) Math/science education action con- 
ference report. USDOE, Washington, DC (USA). May 1990. 80p. 
Sponsored by U.S. DOE Office of the Secretary. (CONF-8910405— 
Summ.: Math/science education action conference, Berkeley, CA 
(USA), 8-10 Oct 1989). Order Number DE90010307. Available 
from NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 

On October 8-10, 1989, the US Department of Energy, the 
Lawrence Hall of Science, and the Lawrence Berkeley Laboratory 
sponsored a Math/Science Education Action Conference in Berke- 
ley, California. The conference was co-chaired by Admiral James 
D. Watkins, Secretary of Energy, and Dr. Glenn T. Seaborg Chair- 
man of the Lawrence Hall of Science. Nearly 250 scientists, 
educators, business executives, and government leaders came to- 
gether to develop a concrete plan of action for restructuring and 
revitalizing mathematics and science education. Their target was to 
improve education for an entire cohort of children-the Class of 
2007, the children born this school year—and their governing princi- 
ple was one of collaboration, both between Federal agencies, and 
between public and private sectors. The report of the conference 
co-chairmen and participants is provided in this document. 41 figs. 


36683 (ECN-C—90-008) Design and organization of the 
database UITLOOG. De Groot, G.J. Netherlands Energy Research 
Foundation, Petten (Netherlands). Mar 1990. 59p. (in Dutch). Order 
Number DE90786197. Available from NTIS (US Sales Only), PC 
A04/MF A01. 

Also published as report MAMMOET-—12. 

A description is given of the leaching test database, UITLOOG. 
The organization of leaching test results and related information 
into database form is intended to allow systematic trends in leach- 
ing behavior to be identified. The systematic information will, in 
turn, facilitate regulatory activities, certification activities and further 
research. The database presently contains results from the MAM- 
MOET project, in which the environmental consequences of the 
use of primary and secondary (waste) materials in construction 
was investigated. Participants in the MAMMOET project included 
National Institute for Public Health and Environment (RIVM), the 
Technical Institute for Applied Research (MT-TNO), Intron BV and 
the Netherlands Energy Research Foundation (ECN). The 
database consists of two programs: one installed on a Cyber main- 
frame computer and the other written for a personal computer. The 
program on the Cyber uses FORTRAN 77. The dBase-like lan- 
guage ‘CLIPPER’ was chosen for the PC-version to combine the 
advantages of a dBase file handling environment with compiling 
and languages extensions. The PC-version therefore enables more 
‘user friendly’ data entry and data handling. A standard ASCII data 
exchange format has been defined to enable data exchange be- 
tween the two databases. The programs on the Cyber and the PC 
both have export and import facilities for this standard file format. 
The database contains the following type of data: general informa- 
tion about the origin, production process, manufacturer, etc.; 
information about the sampling procedure, sample preparation, size 
analysis of the sample, and about the institute/laboratory that 
performed the leaching experiments; physical and chemical charac- 
terization of the sample; type of test performed, general leaching 
conditions (standard test methods are the Dutch standards NVN 
2508 and NVN 5432); total element concentration and leaching re- 
sults. (Abstract Truncated) 


36684 (LBL-26417) A framework for query optimization in 
temporal databases. Gunadhi, H. (Lawrence Berkeley Lab., CA 
(USA)); Segev, A. Lawrence Berkeley Lab., CA (USA). Nov 1989. 





20p. nsored by U.S. DOE Energy Research. DOE Contract 
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Op. Spo Association Francaise de Normalisation in Paris. Because ISO 


AC03-76SF00098. (CONF-9004206—1: 5. international conference 
on statistical and scientific database management, Charlotte, NC 
(USA), 3-5 Apr 1990). Order Number DE90011339. Available from 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

We investigate issues pertaining to query processing of temporal 
databases in a relational environment. Tuple-versioning of relations 
is the adopted method of temporal data representation. New oper- 
ators are necessary in order to exploit the richer semantics of 
temporal queries. We define four types of temporal joins— theta- 
join, time intersection, time union and the event-join. Factors that 
affect processing strategies are discussed, especially the problem 
of estimating data selectivity for various temporal operations. 
Strategies for implementing the temporal equijoin operator are 
evaluated. 26 refs., 6 tabs. 


36685 (MLM-3636(OP)) Applications of PC-based digital 
imaging for storing microscopy images on optical disks. 
Schleitweiler, P.M.; Ransick, M.H. EG and G Mound Applied Tech- 
nologies, Miamisburg, OH (USA). [1990]. 12p. Sponsored by U.S. 
DOE Defense Programs. DOE Contract AC04-88DP43495. 
(CONF-9005206—1: Advances in video technology: material sci- 
ence applications, San Francisco, CA (USA), 23-25 May 1990). 
Order Number DE90011355. Available from NTIS, PC A03/MF A01 
- OSTI; GPO Dep. 

Advances in video technology and digital imaging have resulted 
in the ability to produce an image in a high quality digital format. 
Images that are created and viewed in a digital format can not only 
be quantitatively measured but can also be stored to disk for later 
examination. Write-once read many (WORM) optical disks are ex- 
cellent media for archiving digital images. Several applications are 
discussed. All of the applications use a PC-based system for stor- 
ing and recalling images on optical disks. These applications 
include metallographs, specialized microscopes, and scanning 
electron microscopes. 6 refs., 5 figs. 


36686 (ORNL/FTR-3618) [international standards for text 
preparation and interchange]: Foreign trip report, April 30, 
1990-May 19, 1990. Mason, J.D. Oak Ridge National Lab., TN 
(USA). 1 Jun 1990. 35p. Sponsored by U.S. DOE Energy Re- 
search. DOE Contract AC05-840R21400. Order Number 
DE90011868. Available from NTIS, PC A03/MF A01 - OSTI; GPO 
Dep. 

As DOE seeks to move towards electronic production, manage- 
ment, and dissemination of scientific and technical information, it 
has for several years been involved in the development of interna- 
tional standards for text preparation and interchange. In support of 
this effort, the traveler serves as Convenor of ISO/IEC JTC1/SC18/ 
WG8; during this trip he convened the spring meeting of WG8 in 
Bath. After the WG8 meeting, the traveler represented WG8 at the 
annual meeting of its parent committee, ISO/IEC JTCVSC18 at the 


TC46 (Documentation) was meeting at the same time as SC18 
and the traveler is SC18’s liaison to TC46, he was able to attend 
several sessions of that committee as well. 


36687 (PNL-7279) Object-oriented design: Deriving con- 
ceptual solutions to large-scale information pr 
problems. Whiting, M.A. Pacific Northwest Lab., Richland, WA 
(USA). May 1990. 22p. Sponsored by U.S. DOE Energy Research. 
DOE Contract AC06-76RL01830. Order Number DE90011189. 
Available from NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

The Vertical integration of Science, Technology, and Applications 
(VISTA) Project is a long-term effort conducted by the Pacific 
Northwest Laboratory (PNL) directed toward accelerating the 
process of making research results (data, models, advanced con- 
cepts) usable and available to R&D applications. The initial goal of 
the program is to develop a software-based information system to 
guide the assessment and remediation process for hazardous 
waste sites at the US Department of Energy (DOE) facilities. The 
information system will link users (DOE, laboratories, and remedia- 
tion contractors) to computer models and technical data available 
at PNL, to speed up the remediation process, while decreasing 
costs and accelerating the deployment of new technologies. This 
report describes a methodology used to design components of the 
VISTA information system based on an object-oriented computing 
model. 17 refs., 7 figs. 


36688 (SAND-89-1810) Integration of information systems 
components. Hall, R.C.; Sharp, J.K. Sandia National Labs., Albu- 
querque, NM (USA). Apr 1990. 14p. Sponsored by U.S. DOE 
Defense Programs. DOE Contract AC04-76DP00789. Order Num- 
ber DE90011761. Available from NTIS, PC A03/MF A01 - OSTI; 
GPO Dep. 

Several components of information systems are described which 
must be successfully integrated in order to accomplish an effective 
implementation of software to accommodate particular business 
needs. Interfaces are identified wherein application systems can be 
constructed to meet requirements derived from an appropriate 
model of the business environment. Database systems provide an 
organization for presenting the necessary information (data and 
relationships) through a medium which the applications can effec- 
tively access to accomplish their work. This presentation medium is 
based on an information model which captures the essence of the 
information needs and structure required to carry out the business 
of the enterprise. Methodology based upon integration of these 
components is being employed in the Product Data Systems Man- 
agement and Development Division, 2825, at Sandia National 
Laboratories in order to carry out information-systems engineering 
responsibilities. 5 figs. 
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The thermal radiative properties of metals at high temperature: 
Annual report, 1 January 1989-31 December 1989: Revision 1, 
15:34894 (R;US) 

Theoretical studies of tokamaks: Final report, 15:36613 (R;US) 

Theoretical study of the near uv photoabsorption by the Kr2* ex- 
cimer, 15:36261 (R;US) 

User's Guide for the RADIOGRAPHIC HELPER (version 3.05): A 
computer algorithm, 15:35655 (R;US) 

V-TOUGH: An enhanced version of the TOUGH code for the ther- 
mal and hydrologic simulation of large-scale problems in nuclear 
waste isolation, 15:34152 (R;US) 

Wick wetting experiments for copper vapor lasers, 15:35363 (R;US) 

“Radon transform computer” and “real-time multi-dimensional pro- 
cessing hardware designs”: Research activities, appendix 1 and 
2: Final report, 15:36671 (R;US) 


Lehigh Univ., Bethlehem, PA (USA) 


Alkali/TX, catalysts for CO/H. conversion to C,-C,4 alcohols: 
Technical progress report, September 1989-November 1989, 
15:34211 (R;US) 

Nak 2 (1)Sigma(+) yields 1 (1)Sigma(+) band optically pumped 
laser near 1.02 micrometers, 15:35341 (R;US) 


Little (Arthur D.), Inc., Cambridge, MA (USA) 


Development of a portable odorant test instrument. Final report, 
October 15, 1981-April 15, 1983, 15:34052 (R;US) 





Recommended approach to recirculation of exhaust air, January 
1978. Research report, 15:35781 (R;US) 


Lockheed-ESCO Environmental Programs, Las Vegas, NV (USA) 
Research activity descriptors, FY 89: October 1988-September 
1989. Technical report, 15:35926 (R;US) 


Los Alamos National Lab., NM (USA) 

(x*, x+’ N) reactions on '*C and 2°°Pb near the giant resonance 
region, 15:36403 (R;US) 

A graphical user-interface-driven waveform data acquisition and 
analysis system, 15:35712 (R;US) 

A small-scale study on the dissolution and anion-exchange recov- 
ery of plutonium from Rocky Flats Plant incinerator ash, 
15:34095 (R;US) 

A study of non-uniqueness and instability for convex materials, 
15:36295 (R;US) 

Accelerator Technology Division annual report, FY 1989, 15:35383 
(R;US) 

Advances in spheromak understanding and parameters, 15:36562 
(R;US) 

An application of the associated-particle technique to treaty verifi- 
cation, 15:34844 (R;US) 

An approach for modelling populations with continuous structured 
models, 15:35951 (R;US) 

Analysis of the LLNL [Lawrence Livermore National Laboratory] 
‘Athena’ laser microfusion facility concept, 15:36600 (R;US) 

Artificial intelligence technologies applied to terrain analysis, 
15:35702 (R;US) 

Astronomy at ultra-high energies: Results from the CYGNUS ex- 
periment, 15:36207 (R;US) 

Automated angular momentum recoupling algebra, 15:36533 
(R;US) 

Bioremediation of explosives, 15:35829 (R;US) 

Broadband ultrafast absorption spectroscopy in the hard ultravio- 
let: Evolution of the CF2 radical upon photodissociation of 
CF2Bro, 15:35255 (R;US) 

Calibrating the TSA systems VM-250 SNM portal monitor, 
15:34176 (R;US) 

Characterization of a high-intensity subpicosecond XeCl laser sys- 
tem, 15:35355 (R;US) 

Comparison between CMPO and DHDECMP for alpha decontami- 
nation of radioactive liquid waste, 15:34096 (R;US) 

Comparison of some x-ray sensors for verification, 15:35649 (R;US) 

Constant stress of XD™ TiAl containing nitrogen, 15:34881 (R;US) 

Crossed-microwave-beam air ionization laboratory experiments, 
15:36241 (R;US) 

Deflection evaluation using time-resolved radiography, 15:35648 
(R;US) 

Direct methanoVair fuel cells: Systems considerations, 15:34607 
(R;US) 

Energy variable deuteron linac for materials research neutron 
source, 15:36601 (R;US) 

Explosive detection system based on thermal neutron analysis 
(TNA), 15:35717 (R;US) 

Global nuclear-structure calculations, 15:36437 (R;US) 

HDR [Hot Dry Rock] technology transfer activities in the Clear 
Lake Area, California, 15:34288 (R;US) 

High-explosives press safety shield testing, 15:35711 (R;US) 

Highly-textured thallium-barium-calcium-copper-oxide _ polycrys- 
talline superconducting films on silver substrates, 15:34971 
(R;US) 

Hyperthermal atomic oxygen reactions with kapton and polyethy- 
lene, 15:35063 (R;US) 

limenite exsolution schemes in Apolio-17 high-Ti basalts, 
15:36189 (R;US) 

Impurity tolerant electrocatalysts, 15:34606 (R;US) 

Integrated Numerical Experiments (INEX) and the Free-Electron 
Laser Physical Process Code (FELPPC), 15:35435 (R;US) 

Irradiation facilities at the Los Alamos Meson Physics Facility, 
15:35436 (R;US) 

Microstructure and stability of TiB2 and Cu multilayers, 15:34968 
(R;US) 

Microstructures of superconducting YBazCu3O7_, thin films, 
15:34970 (R;US) 

Neutrino oscillations, 15:36309 (R;US) 


Lurmann and Associates, Santa Barbara, CA (USA) 


Neutrino proton scattering and the isosinglet term, 15:36310 (R;US) 

Observation of high-lying resonances in the H~ ion, 15:36254 
(R;US) 

On the dynamics of a size-structured intraspecific ition model 
with density dependent juvenile growth rates, 15:35950 (R;US) 

Oxide thermal stability on gamma titanium aluminide, 15:34972 
(R;US) 

Pellet imaging techniques on ASDEX, 15:36561 (R;US) 

Proceedings of the conference on artificial intelligence in the De- 
partment of Energy Complex, 15:36653 (R;US) 

Pulsed laser deposition of high T-superconducting thin films: 
Present and future, 15:34969 (R;US) 

Radio frequency (RF) heated supersonic flow laboratory, 
15:34818 (R;US) 

Review of solar neutrinos and the MSW effect, 15:36308 (R;US) 

RF properties of high temperature superconductors: Cavity meth- 
ods, 15:35354 (R;US) 

Spatial distributions of the emitting species in a penning surface- 
plasma source, 15:35576 (R;US) 

Structure and dynamics of a [1:1] drug-DNA complex: Analysis of 
2D NMR data using molecular mechanics and molecular dy- 
namics calculations, 15:35960 (R;US) 

Summary talk for workshop on parity violation in electron scatter- 
ing, 15:36359 (R;US) 

Synthetic spectra of accretion disks in DQ Her binaries, 15:36206 
(R;US) 

The effects of cooling rate XD™ TiAl weld microstructures, 
15:34882 (R;US) 

The IWG [Interagency Working Group] model for the heterosexual 
spread of HIV and the demographic impact of the AIDS epi- 
demic, 15:36006 (R;US) 

Time-domain calculation of sub-nanosecond pulse launched by a 
proton beam, 15:35473 (R;US) 

Time-resolved coherent anti-Stokes Raman spectroscopy (CARS) 
and the measurement of vibrational spectra in shock- 
compressed molecular materials, 15:36471 (R;US) 

Treaty verification inspection using low-technology systems, 
15:34843 (R;US) 

Tribological and mechanical properties of Fe/Ti multilayered films, 
15:34880 (R;US) 

Two-dimensional temperature mapping using thermographic phos- 
phors, 15:34780 (R;US) 

Using HDR [Hot Dry Rock] technology to recharge The Geysers, 
15:34289 (R;US) 

Louisiana State Univ., Baton Rouge, LA (USA). Dept. of Physics 

and Astronomy 

Solar flares and magnetospheric particles: Investigations based 
upon the ONR-602 and ONR-604 experiments. Final technical 
report, 15:36201 (R;US) 

Louisville Univ., KY (USA). Dept. of Chemical Engineering 
Mechanism of hydrodenitrogenation: Part 2, Piperdine denitro- 

genation over silica-aluminas, 15:33887 (R;US) 

Lund inst. of Tech. (Sweden). Dept. of Chemical Engineering 
Drying of wood fuels in air and superheated steam, 15:34198 (R;SE) 
Energy usage in Beet Suger Factories: A system study, 15:34781 

(R;SE;In Swedish) 

Microbial coal desulfurization: Introductory mechanistic and kinetic 
studies, 15:33894 (R;SE) 

Selective catalytic reduction of nitrogen oxides, 15:35748 (R;SE;In 
Swedish) 

Lund Univ. (Sweden). Dept. of Biotechnology 
Microbial coal desulphurization: Prerequisites for the use of ther- 

mophilic archacbacteria, 15:33895 (R;SE) 

Lund Univ. (Sweden). Dept. of Engineering Geology 
Evaluation of digital radar profiles in peat, 15:33942 (R;SE) 

Lund Univ. (Sweden). Dept. of Heat and Power Engineering 
The influence of aging and impurities on the combined cycle 

power plant output and efficiency, 15:34317 (R;SE) 

Lund Univ. (Sweden). Dept. of Physics 
An experimental study of flame kernel development at different 

spark energies using new detection systems, 15:34828 (R;SE) 

Lurmann and Associates, Santa Barbara, CA (USA) 

Effects of anthropogenic hydrocarbon emission reductions in ur- 
ban areas with high biogenic hydrocarbon emission rates: 
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Lurmenn and Associates, Santa Barbara, CA (USA) 


Tampa and St. Petersburg case study. LAA Report No. 9137-1. 
Report for November 1988-November 1989, 15:35771 (R;US) 


MacLaren Plansearch inc., Toronto, ON (Canada) 

Erosion of surface and near surface disposal facilities, 15:34133 
(R;CA) 

Manitoba Dept. of Energy and Mines, Winnipeg, MB (Canada) 

Dual-fired energy efficient boiler system: Final report, 15:34615 
(R;CA) 

Manitoba Dept. of Environment and Workplace Safety and 
Health, Winnipeg, MB (Canada) 

Western and northern Canada acid deposition/LRTAP [long-range 
transport of atmospheric pollutants] activities, annual report, 
1988: A report on monitoring and research studies related to 
acid rain and long-range transport of atmospheric pollutants in 
western and northern Canada, 15:34505 (R;CA) 

Manitoba Dept. of Natural Resources, Winnipeg, MB (Canada). 
Fisheries Branch 

Summary of fish population data from Sipiwesk and Cross lakes, 
1988, 15:35892 (R;CA) 

Maryland Univ., College Park, MD (USA). Dept. of Physics and 
Astronomy 

Chopper for neutrinos and antineutrinos. Final report, 1 Septem- 

ber 1987-31 December 1988, 15:35636 (R;US) 


Maryland Univ., College Park, MD (USA). Lab. for Plasma Re- 

search 

Maryland Controlled Fusion Research Program: Progress report, 
15:36547 (R;US) 

Maryland magnetic fusion research progam, MS spheromak: 
Progress report, 15:36598 (R;US) 

Mode competition effects in free electron lasers and gyrotrons, 
15:36592 (R;US) 

Massachusetts Inst. of Tech., Cambridge, MA (USA) 
Rate-equation analysis of microcavity lasers, 15:35336 (R;US) 
Solar building architecture, 15:34278 (B;US) 

Tectonic history of the terrestrial planets. Final technical report, 1 
October 1976-30 September 1989, 15:36210 (R;US) 

Massachusetts Inst. of Tech., Cambridge, MA (USA). Lab. for 

Computer Science 

Locality in parallel computation. Master's thesis, 15:36642 (R;US) 

Massachusetts Inst. of Tech., Cambridge, MA (USA). LNG Re- 

search Center 

LNG storage: Safety analysis. Annual report, January-December 
1980, 15:34074 (R;US) 

Massachusetts Inst. of Tech., Cambridge, MA (USA). Nuciear 

Reactor Lab. 

Formulation and experimental evaluation of closed-form control 
laws for the rapid maneuvering of reactor neutronic power: Final 
report, 15:34388 (R;US) 

Massachusetts Inst. of Tech., Cambridge, MA (USA). Plasma Fu- 

sion Center 

IGNITOR scale-up studies (DIGNITOR), 15:36599 (R;US) 

Massachusetts Inst. of Tech., Cambridge, MA (USA). Research 

Lab. of Electronics 

Passive-mode locking of a Ti:Al2O3 laser with a nonlinear coupled 
cavity, 15:35331 (R;US) 

Materials Research Labs., Ascot Vale (Australia) 

Principles and formulations of solar reflecting and low infrared emit- 
ting coatings for defence use. Technical report, 15:35700 (R;AU) 

McDonnell Aircraft Co., St. Louis, MO (USA) 

Heat pipes for wing leading edges of hypersonic vehicles. Final re- 
port, 15:35311 (R;US) 

Mechanical Technology, Inc., Latham, NY (USA) 

Gas-turbine cogeneration system with steam injection. Final re- 
port, April 1983-July 1989, 15:34786 (R;US) 

Mega Research, Inc., Rancho Palos Verdes, CA (USA) 

Improved analytical capabilities for foil air bearings. Phase 1. Final 
report, 15 September 1988-15 September 1989, 15:34769(R;US) 
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Metals Technology Labs., Ottawa, ON (Canada) 

The selection of ultrasonic transducers for inspection of pipeline 
girth welds. Vol. 3. Evaluation of the pitch-catch technique for 
examination of the body region: Final report, 15:35297 (R;CA) 

The selection of ultrasonic transducers for inspection of pipeline 
girth welds. Vol. 4. Evaluation of inspection criteria on full scale 
girth welds: Final report, 15:35298 (R;CA) 

Michigan Univ., Ann Arbor, Ml (USA) 

Investigation on the MBE growth and properties of AlGalnAs/InP 
and InGaAs-InAlAs superlattices: Final report, April 15, 1986—- 
December 14, 1989, 15:35056 (R;US) 

Michigan Univ., Ann Arbor, Mi (USA). Dept. of Electrical Engi- 
neering and Computer Science 

Massively-paralle! computational fluid dynamics. Final report, 1 
May 1988-30 September 1989, 15:36294 (R;US) 

Midwest Interstate Low-Level Radioactive Waste Commission, 
St. Paul, MN (USA) 

Midwest Interstate Low-Level Radioactive Waste Commission an- 
nual report, 15:34136 (R;US) 

Midwest Research iInst., Kansas City, MO (USA) 

Immunological and biochemical effects of 60-Hz electric and mag- 
netic fields in humans: Phase 2 report, February 15-September 
30, 1985, 15:36119 (R;US) 

Immunological and biochemical effects of 60-Hz electric and mag- 
netic fields in humans: Phase 3, Quarterly report No. 1, October 
1—December 31, 1985, 15:36120 (R;US) 

Immunological and biochemical effects of 60-Hz electric and mag- 
netic fields in humans: Phase 3, Quarterly report No. 2, January 
1—March 31, 1986, 15:36121 (R;US) 

Immunological and biochemical effects of 60-Hz electric and mag- 
netic fields in humans: Phase 3, Quarterly report No. 3, April 
1—June 30, 1986, 15:36122 (R;US) 

Immunological and biochemical effects of 60-Hz electric and mag- 
netic fields in humans: Phase 3, Quarterly report No. 11, April 
1—June 30, 1988, 15:36123 (R;US) 

Immunological and biochemical effects of 60 Hz electric and 
magnetic fields in humans: Phase 1 report, February 15, 1984- 
February 15, 1985, 15:36113 (R;US) 

Immunological and biochemical effects of 60-Hz electric and mag- 
netic fields in humans: Phase 3, Task 1 experimental report, 
October 1, 1986—January 15, 1987, 15:36114 (R;US) 

Immunological and biochemical effects of 60 Hz electric and 
magnetic fields in humans: Phase 2, Quarterly report No. 1, De- 
cember 15, 1984—March 15, 1985, 15:36115 (R;US) 

Immunological and biochemical effects of 60 Hz electric and mag- 
netic fields in humans: Quarterly report No. 1, February 15, 
1984—May 15, 1984, 15:36116 (R;US) 

Immunological and biochemical effects of 60 Hz electric and mag- 
netic fields in humans: Quarterly report No. 2, May 15, 
1984—August 15, 1984, 15:36117 (R;US) 

Immunological and biochemical effects of 60-Hz electric and mag- 
netic fields in humans: Quarterly report No. 3, August 15, 
1984—November 15, 1984, 15:36118 (R;US) 

Validation of emission test method for PCDs and PCDFs: Work 
assignment No. 23. Final report, 15:35768 (R;US) 

Miller (Wade) Associates, Inc., Arlington, VA (USA) 

Estimates of the total benefits and total costs associated with im- 
plementation of the 1986 amendments to the Safe Drinking 
Water Act. Interim report, 1985-1989 (Final), 15:35913 (R;US) 

Minerals Management Service, Anchorage, AK (USA). Alaska 
Outer Continental Shelf Region 

Geologic report for the Shumagin planning area, western Gulf of 
Alaska. Final report, 15:33992 (R;US) 

Minerals Management Service, Metairie, LA (USA). Gulf of Mex- 
ico OCS Regional Office 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Eastern Gulf of Mexico, 15:33993 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Central Gulf of Mexico, 15:33994 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Western Gulf of Mexico, 15:33995 (R;US) 





Federal Outer Continental Shelf oil and gas activities: A socio- 
economic review. Annotated bibliography for Minerals 
Management Service, 15:33996 (R;US) 


Minnesota Univ., Minneapolis, MN (USA). Inst. of Tech. 

Flow in porous media, phase behavior and ultralow interfacial ten- 
sions: Mechanisms of enhanced petroleum recovery: Second 
annual report, October 1, 1986-September 30, 1987, 15:33999 
(R;US) 

Flow in porous media, phase behavior and ultralow interfacial ten- 
sions: Mechanisms of enhanced petroleum recovery: Third 
annual report, October 1, 1987—September 30, 1988, 15:34000 
(R;US) 


Minnesota Univ., Minneapolis, MN (USA). Strategic Management 
Research Center 
Organization and safety in nuclear power plants, 15:34416 (R;US) 


Minnesota Univ., St. Paul, MN (USA). Dept. of Plant Pathology 
Metabolism, mass spectral analysis and mode of action of tri- 
chothecene mycotoxins. Final report, 15 July 1985-14 July 
1989, 15:35725 (R;US) 


Missouri Univ., Columbia, MO (USA). Dept. of Physics and As- 
tronomy 
Photoreflectance studies of electronic transitions in quantum well 
structures under high pressure, 15:36465 (R;US) 


Mitsubishi Heavy Industries Ltd., Tokyo (Japan) 
Design of LNG-fired USC steam generator for units Nos. 1 and 2 
of Kawagoe Power Station, Chubu Electric Power Co., Inc. 
Technical bulletin, 15:34318 (R;JP) 


MK-Ferguson Co., Cleveland, OH (USA) 
Development and testing of the NOXSO flue gas cleaning pro- 
cess, 15:34320 (R;US) 


MK-Ferguson Co., St. Charles, MO (USA) 
Plan for monitoring radionuclide emissions other than radon at 
Weldon Spring Site critical receptors, 15:34171 (R;US) 
Radiological and chemical completion report for overhead piping 
removal for the Weldon Spring Site Remedial Action Project, 
Weldon Spring, Missouri, 15:34120 (R;US) 


Montana Dept. of Fish, Wildlife and Parks, Missoula, MT (USA) 
Effect of the operation of Kerr and Hungry Horse dams on the 
reproductive success of kokanee in the Flathead system: Tech- 
nical addendum to the final report, 15:34239 (R;US) 


Montana State Univ., Bozeman, MT (USA). Dept. of Physics 
NMR and optical studies of piezoelectric polymers: Annual perfor- 
mance report, April 1, 1989—March 31, 1990, 15:35057 (R;US) 


Montgomery (James M.) Consulting Engineers, Inc., Pasadena, 
CA (USA) 
Technology assessment of the biological aerated filter. Final re- 
port, 1984-1985, 15:35902 (R;US) 


MSE, Inc., Butte, MT (USA) 
[Manage, operate and maintain the Component Development and 
Integration Facility in Butte, MT]: Quarterly technical progress 
report, January 1—March 31, 1990, 15:34593 (R;US) 


MSNW, Inc., San Marcos, CA (USA) 

Determination of fundamental thermodynamic properties of con- 
stituent materials and performance screening of candidate 
systems. Final report, October 1987-December 1988, 15:34863 
(R;US) 


Muenchen Univ. (Germany, F.R.). Medizinische Fakultaet 

Contribution on the causes of increased degrees of density in the 
cervical vertebrae during routine skeletal scintiscanning, 
15:35989 (R;DE;In German) 

Hepatic hemanglomas as diagnosed by ultrasonography and com- 
puted tomography, 15:35988 (R;DE;In German) 

Quantitative mineral salt evaluation in the calcaneous bone using 
computed tomography, '25l-photon absorption and chemical 
analysis to compare the value of the individual methods: Inves- 
tigations into the role of yellow marrow in the radiological 
detemination of mineral salts, 15:35990 (R;DE;in German) 


National Energy Board, Ottawa, ON (Canada) 


N 


Nationaal Inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie H 
The BRST complex and the cohomology of compact lie algebras, 
15:36372 (R;NL) 
The BRST complex as the square root of the Casimir operator, 
15:36371 (R;NL) 
The BRST formulation of the Gupta-Bleuler quantization method, 
15:36373 (R;NL) 


Nationaal inst. voor Kernfysica en Hoge-Energiefysica 
(NIKHEF), Amsterdam (Netherlands). Sectie K 

A6.4kV pulse generator with transformations: Trainee report on the 
period September-December 1988, 15:35594 (R;NL;In Dutch) 

Bunch length in Internal target mode, 15:35629 (R;NL) 

Digital integrator: Graduate report Higher technical school, Ams- 
terdam, 20 June 1989, 15:35652 (R;NL;In Dutch) 

High frequency beam protection, 15:35596 (R;NL;in Dutch) 

Injection parameters and beam oscillations during extraction, 
15:35631 (R;NL) 

Instability investigation for storage mode: Microwave instability 
(single-bunch instability), 15:35630 (R;NL) 

Light weight controllable 6 kV power supply, part of the injector 
electronics to be developed for the electron accelerator MEA: 
Trainee report, 15:35595 (R;NL;In Dutch) 

Optics of the Amsterdam Pulse Stretcher project: Status report, 
15:35632 (R;NL) 


National Aeronautics and Space Administration, Albuquerque, 
NM (USA). Lab. of High Energy Astrophysics 
implications of the IRAS data for galactic gamma-ray astronomy 
and EGRET, 15:36216 (R;US) 


National Aeronautics and Space Administration, Cleveland, OH 

(USA). Lewis Research Center 

Changes in impedance of Ni electrodes upon standing and cy- 
cling, 15:34492 (R;US) 

Prediction of high temperature metal matrix composite ply proper- 
ties, 15:35067 (R;US) 

Subtle porosity variation in the YBazCu,O(7-x) high-temperature 
superconductor revealed by ultrasonic imaging, 15:35065 (R;US) 

Thermal modelling of various thermal barrier coatings in a high 
heat flux rocket engine, 15:34886 (R;US) 


National Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center 
Nimbus 7 solar backscatter ultraviolet (SBUV) ozone products 
user's guide, 15:35749 (R;US) 


National Aeronautics and Space Administration, Hampton, VA 
(USA). inst. for Computer Applications in Science and Engi- 
neering 

A kinetic equation with kinetic entropy functions for scalar conser- 
vation laws. Final report, 15:36534 (R;US) 


National Aeronautics and Space Administration, Hampton, VA 
(USA). Langley Research Center 
A covariant multiple scattering series for elastic projectile-target 
scattering, 15:36339 (R;US) 
Computational fluid dynamics, 15:35310 (R;US) 
Observations of fatigue crack initiation and damage growth in 
notched titanium matrix composites, 15:35066 (R;US) 


National Aeronautics and Space Administration, Moffett Field, 
CA (USA). Ames Research Center 
An entropy-based approach to nonlinear stability, 15:35312 (R;US) 
Pioneers 10 and 11 deep space missions, 15:36214 (R;US) 


National Energy Board, Ottawa, ON (Canada) 

Inter-utility electricity trade review, 15:34576 (R;CA) 

Reasons for decision [in the matter of] Westcoast Energy Inc.: Ap- 
plication dated 5 July 1989 for new tolls effective 1 January 
1990, 15:34071 (R;CA) 

Reasons for decision [in the matter of] Westcoast Energy Inc.: Ap- 
plication dated 5 July 1989 for new tolls effective 1 January 
1990, 15:34072 (R;CA) 

Reasons for decision: Information on gas supply required to be 
provided by TransCanada Pipelines Limited in support of its 
1991/92 and 1992-1993 facilities applications, 15:34065 (R;CA) 
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National Energy Board, Ottawa, ON (Canada) 


Reasons for decision: Information on gas supply required to be 
provided by TransCanada Pipelines Limited in support of its 
1991/92 and 1992/93 facilities application, 15:34066 (R;CA) 

Reasons for decision: Letter dated 7 September 1989 on the 
proposed amendment to export impact assessment filing re- 
quirements, 15:34069 (R;CA) 

Reasons for decision: Letter dated 7 September 1989 on the 
proposed amendment to export impact assessment filing re- 
quirements, 15:34070 (R;CA) 

Reasons for decision: Review of certain aspects of the market- 
based procedure, 15:34067 (R;CA) 

Reasons for decision: Review of certain aspects of the market- 
based procedure, 15:34068 (R;CA) 


National Inst. for Occupational Safety and Health, Cincinnati, 
OH (USA) 

Health-hazard evaluation report HETA 88-001-1995, Broward 
County Library, Ft. Lauderdale, Florida, 15:35776 (R;US) 

Health-hazard evaluation report HETA 89-213-1992, Blue Range 
Engineering Co., Butte, Montana, 15:35777 (R;US) 

Health-hazard evaiuation report mHETA 88-269-1993, Meyersdale 
Manufacturing Co., Meyersdale, Pennsylvania, 15:35778 (R;US) 

Health-hazard evaluation report HETA 89-262-1994, Chapman 
Corporation, Albright Power Station, Albright, West Virginia, 
15:35779 (R;US) 

Health-hazard evaluation report HETA 89-136-1991, Blue Range 
Mining Company, Lewistown, Montana, 15:36077 (R;US) 

NIOSH testimony on cancer and respiratory diseases before the 
Subcommittee on Labor Standards, House Committee on Edu- 
cation and Labor by R. F. Coene, April 9, 1981, 15:33976 (R;US) 

NIOSH testimony on flight attendants and airport ground-crew 
workers before the Subcommittee on Government Activities and 
Transportation, House Committee on Government Operations 
by J. M. Melius, August 16, 1980, 15:36074 (R;US) 

NIOSH testimony on indoor air quality before the Subcommittee 
on Natural Resources, Agriculture Research and Environment 
Committee on Science, Space, and Technology, US House of 
Representatives by P. J. Bierbaum, September 27, 1989, 
15:35780 (R;US) 

NIOSH testimony on jewelry industry before the Subcommittee on 
Labor Standards, House Committee on Education and Labor by 
P. J. Landrigan, October 2, 1979, 15:36073 (R;US) 

NIOSH testimony on polychlorinated biphenyls before the Sub- 
committee on Oversight and Investigations, House Committee 
on Interstate and Foreign Commerce, by A. Robbins, March 12, 
1980, 15:36075 (R;US) 

Niosh testimony on rf heaters/sealers before the Subcommittee on 
Investigations and Oversight, Housc Committee on Science and 
Technology, by J. Lary, May 13, 1981, 15:36131 (R;US) 

NIOSH testimony on the Portsmouth Naval Shipyard before the 
Subcommittee on Health and Scientific Research, Senate Com- 
mittee on Labor and Human Resources by Anthony Robbins, 
June 19, 1979, 15:36041 (R;US) 

NIOSH testimony on uranium enrichment plant, Piketon, Ohio be- 
fore the Subcommittee on Energy, Nuclear Proliferation and 
Federal Services, Senate Committee on Governmental Affairs, 
by J. R. Froines, July 21, 1980, 15:36040 (R;US) 

NIOSH testimony to DOL on coal-tar-pitch volatiles, August 26, 
1982, 15:33974 (R;US) 

Pulmonary response to inhaled fibrogenic minerals. Final report, 
15:33977 (R;US) 


National inst. for Occupational Safety and Health, Cincinnati, 
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groep Energie en Milieukunde 

Are we safe here?: An investigation into the use of risk studies in 
the Dutch nuclear power debate, 15:34377 (R;NL;in Dutch) 

Rijksuniversiteit Groningen (Netherlands). Natuurkundewinkel 

Radioactive sources in trade and industry, 15:34184 (R;NL;in Dutch) 

Rijksuniversiteit Leiden (Netherlands). Wetenschapswinkel 

The heart of the matter: The law about responsibility at nuclear 
accidents in perspective, 15:34419 (R;NL;In Dutch) 

Risoe National Lab., Roskilde (Denmark). Chemistry Dept. 
lodination of phenol, 15:35201 (R;DK) 
Risoe National Lab., Roskilde (Denmark). Metallurgy Dept. 

Development and testing of high-temperature oxygen sensors, 
15:35329 (R;DK;in Danish) 

Risoe National Lab., Roskilde (Denmark). Meteorology and 
Wind Energy 

Design basis for horizontal-axis wind turbines - theoretical back- 
ground, 15:34301 (R;DK) 

Rochester Univ., NY (USA). Inst. of Optics 

Dynamics and instabilities in homogeneously broadened lasers. 
Technical report, 15:35335 (R;US) 

Interaction of atomic hydrogen with pico- and femtosecond laser 
pulses. Technical report, 15:36248 (R;US) 

Rochester Univ., NY (USA). Lab. for Laser Energetics 

Time-resolved surface structural study by picosecond reflection 
high-energy electron diffraction. Final report, 1 August 1987-31 
January 1989, 15:35676 (R;US) 

Rockwell international Corp., Anaheim, CA (USA) 

Burnout thresholds and cross section of power MOS transistors 
with heavy ions. Technical report, 1 May 1986-30 April 1988, 
15:35660 (R;US) 

Rockwell international Corp., Canoga Park, CA (USA) 

A simplified inelastic seismic analysis method for piping systems: 
Final report, 15:34410 (R;US) 

Rockwell international Corp., Canoga Park, CA (USA). Rocket- 
dyne Div. 

Experimental studies on energy storage. Final report, August 
1986-July 1989, 15:34482 (R;US) 

Rockwell International Corp., Thousand Oaks, CA (USA). Sci- 
ence Center 

Advanced Si3N, systems studies: Final report, August 1, 1985— 
December 31, 1988, 15:34962 (R;US) 

Rogers and Associates Engineering Corp., Salt Lake City, UT 
(USA) 

Benchmark and application of the RAETRAD [RAdon Emanation 

and TRAnsport into Dwellings] model, 15:35823 (R;US) 
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Rogers and Associates Engineering Corp., Salt Lake City, UT (USA) 


BRC dosposal alternatives for NORM [naturally-occurring radioac- 
tive materials] wastes in Texas, 15:34118 (R;US) 
Rome Air Development Center, Griffiss AFB, NY (USA) 
Picosecond laser facility. Report for March 1987-August 1988, 
15:35333 (R;US) 
Rome Univ. (Italy) 
The Po River (italy): Energy, hydraulic and environmental as- 
pects, 15:34519 (R;IT;In italian) 
Royal Inst. of Tech., Stockholm (Sweden). Dept. of Heating and 
Ventilation 
Periodic flow through thin-plate slots, 15:34702 (R;SE) 


Rutherford Appleton Lab., Chilton (UK) 
Electromagnetic wave propagation in turbulent and nonlinear plas- 
mas, 15:36565 (R;GB) 
GENIE-V3 concepts document, 15:35653 (R;GB) 
The PRISMA spectrometer at ISIS, 15:35654 (R;GB) 
Ryan (Robert S.) and Associates, Columbus, OH (USA) 
How to save money on monthly gas utility bills for public-housing 
agencies: A simple step-by-step procedure, 15:34059 (R;US) 


S 


S-Cubed, San Diego, CA (USA) 

Pre-shock soil temperature predictions of a simplified soil heating 

model. Technical report, 1-30 June 1989, 15:35715 (R;US) 
Salt River Project, Phoenix, AZ (USA) 

Mormon Flat Dam Maricopa County Arizona: Photographs written 
historical and descriptive data reduced copies of drawings, 
15:34231 (R;US) 

San Diego State Univ., CA (USA) 
Fluorescence from photoexcitation of Clip at 50 to 105 nm, 
15:35257 (R;US) 
San Jose State Univ., CA (USA) 
Uncertainty in forecasting: Final report, 15:34572 (R;US) 
Sandia National Labs., Albuquerque, NM (USA) 

A fiber optic barrier integrity monitor, 15:35666 (R;US) 

A target cueing and tracking system (TCATS) for smart video pro- 
cessing, 15:35708 (R;US) 

Caiculations for RADLAC, IBEX, and the RLA in 1989, 15:35477 
(R;US) 

Characterization and development report for the 381558, 
15:35357 (R:US) 

Characterization and development report for the 381568, 
15:35358 (R;US) 

Comparison of the thermal stability of the codeposited car- 
bor/hydrogen layer to that of the saturated implant layer in 
graphite, 15:36609 (R;US) 

Controlled microcstructure oxide coating for chemical sensors, 
15:35185 (R;US) 

Creep of salt from the ERDA-9 borehole and the WIPP [Waste Iso- 
lation Pilot Plant] workings, 15:34149 (R;US) 

Crystalline photovoltaic cell research, status, and future direction, 
15:34264 (R:US) 

Current issues in sol-gel reaction kinetics, 15:35202 (R;US) 

Data logger for the 34-meter vertical axis wind turbine test bed, 
15:34302 (R;US) 

Deep-geologic disposal in the US: The WIPP [Waste Isolation Pi- 
lot Plant] and Yucca Mountain projects, 15:34151 (R;US) 

Dendritic web silicon photovoltaic cell research, 15:35073 (R;US) 

Development of a moderate rate lithium/thionyl-chloride “D” cell, 
15:34497 (R;US) 

Development of a multi-purpose, pulsed-laser system for solar cell 
processing applications, 15:34262 (R;US) 

Development of diode laser-ignited pyrotechnic and explosive 
components, 15:35713 (R;US) 

Diode laser ignition of explosive and pyrotechnic components, 
15:35714 (R;US) 

Documentation of Sandia R and D storage program, 15:35300 
(R;US) 

Elicitation and use of expert judgment in performance assessment 
for high-level radioactive waste repositories, 15:34140 (R;US) 

Flux motion effects in Tl-Ca-Ba-Cu-O thin films, 15:34979 (R;US) 
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Formulation and experimental evaluation of closed-form control 
laws for the rapid maneuvering of reactor neutronic power: Final 
report, 15:34388 (R;US) 

High resistivity Al,Ga,;_,AsySb,_, epitaxial layers by sulfur com- 
pensation doping, 15:35074 (R;US) 

Implementation of initial tests in the Brine Inflow Room (Room Q) 
of the Waste Isolation Pilot Plant, 15:34150 (R;US) 

Implementation of JAC3D on the NCUBE/ten, 15:36657 (R;US) 

implementation of the phase gradient algorithm, 15:35299 (R;US) 

In situ stress and natural fracture distribution in the Ekofisk Field, 
North Sea, 15:33997 (R;US) 

Integration of information systems components, 15:36688 (R;US) 

lon contamination of x-ray pinhole camera images on PBFA Il, 
15:36607 (R;US) 

Laboratory determination of effective stress laws for deformation 
and permeability of chalk, 15:35075 (R;US) 

Low energy data on radiation enhanced sublimation of graphite, 
15:36608 (R;US) 

Mechanical and thermomechanical stress states in wound, com- 
posite rolls, 15:35071 (R;US) 

Microwave coupling on printed circuit boards, 15:35360 (R;US) 

Microwave-detected photoconductance decay, 15:35359 (R;US) 

MIDAS, the Mobile Intrusion Detection and Assessment System, 
15:35707 (R;US) 

Performance of a self-aligning solar array tracking controller, 
15:34275 (R;US) 

Performance of battery charge controllers: An interim test report, 
15:34276 (R;US) 

Photovoltaic concentrator technology development, 15:34281 
(R;US) 

Pressure in the study of organic superconductors, 15:35076 (R;US) 

Radiation transition rates in a uniform longitudinal 6-kG magnetic 
field for the (5p)°(5d)-(5p)>(6p) terms in xenon, 15:36258 (R;US) 

Resistivity, adhesive strength, and residual stress measurements of 
thin film metallizations on single crystal quartz, 15:34891 (R;US) 

Sandia’s CONCEPT-90 photovoltaic concentrator module, 
15:34283 (R;US) 

Sandia's search for environmentally sound cleaning processes for 
the manufacture of electronic assemblies and precision ma- 
chined parts, 15:34796 (R;US) 

Silicon concentrator solar cell development, 15:35072 (R;US) 

Steam explosions of single drops of molten aluminum and 6061 
alloy, 15:35315 (R;US) 

SUPES Version 2.1: A Software Utilities Package for the Engi- 
neering Sciences, 15:36658 (R;US) 

The automation of the Facility for Atmospheric Corrosion Testing 
(FACT), 15:35301 (R;US) 

The effects of different diffusion sources on silicon solar cell re- 
combination properties, 15:34263 (R;US) 

The photovoltaic concentrator initiative, 15:34282 (R;US) 

Using the DEWSBR computer code, 15:35706 (R;US) 

Wind tunnel study of wake downwash behind A 6% scale model 
B1-B aircraft, 15:34767 (R;US) 

[Use of lead-tin and tin-silver solders for edge clip attachment on 
polyimide-quartz circuit], 15:35361 (R;US) 


Sandia National Labs., Livermore, CA (USA) 
ANTIPASTO: An interactive mesh generator and preprocessor for 
two-dimensional analysis programs, 15:36659 (R;US) 
Fracture of tellurium powder particles during particle size analysis, 
15:34892 (R;US) 
The effect of reinforcement stability on composition redistribution 
in cast aluminum metal matrix composites, 15:35077 (R;US) 


Savannah River Ecology Lab., Aiken, SC (USA) 
Annual report of ecological research for the period ending July 31, 
1989: Volume 1, Main report, 15:34168 (R;US) 
Savannah River Ecology Laboratory annual report for the period 
ending July 31, 1989: Volume 2, Appendices, 15:34169 (R;US) 
UNCENSOR Version 2.0, 15:36661 (R;US) 


Savannah River Ecology Lab., Aiken, SC (USA). Div. of Stress 
and Wildlife Ecology 
Wood Storks of the Birdsville Colony and swamps of the Savan- 
nah River site: 1989 Annual report, 15:34394 (R;US) 





School of Aerospace Medicine, Brooks AFB, TX (USA) 
Thermoregulatory responses of rats exposed to 9.3-GHz radio- 
frequency radiation, 15:36109 (R;US) 
Treatment of methylene-induced carbon monoxide poisoning with 
hyperbaric oxygenation. Final report, 15:36065 (R;US) 
Science Applications International Corp., McLean, VA (USA) 
Guidelines for performance-based supplier audits (NCIG-16): Fi- 
nal report, 15:34381 (R;US) 
Science Research Lab., inc., Somerville, MA (USA) 
Ferrite research aimed at improving induction-linac-driven FEL 
performance. Final report on Phase 1, 15 August 1989-14 
February 1990, 15:35719 (R;US) 


Scientific Computing Associates, Inc., New Haven, CT (USA) 

Modification and improvement of software for modeling multidi- 
mensional reacting fuel flows. Final report, 1 November 1986-31 
January 1989, 15:35271 (R;US) 

Scientific Systems, Inc., Woburn, MA (USA) 

Bulk transmission system loss analysis: Volume 1, Theory and 
practice: Final report, 15:34457 (R;US) 

Bulk transmission system loss analysis: Volume 2, User's guide: 
Final report, 15:34458 (R;US) 

Sell (N.J.) and Associates, Inc. (USA) 

Use of briquetted and unbriquetted pulp and paper mill sludge in a 

hog fuel boiler: Burning tests: Final report, 15:34799 (R;US) 
Severn Tidal Power Group, Sidcup (UK) 

Severn Barrage project. Detailed report - V. 2: Electrical and me- 
chanical engineering, including energy-capture and value, 
15:34293 (R;GB) 

Severn Barrage project. Detailed report - V. 5: Regional studies 
and legal background, 15:34292 (R;GB) 

SFA Pacific, Inc., Mountain View, CA (USA) 
Future cogeneration technologies: Final report, 15:34543 (R;US) 
Sheladia Associates, Inc., Rockville, MD (USA) 

Assessment of battery technologies for electric vehicles: Volume 

2, Appendices: Part 1, 15:34488 (R;US) 
Shell Development Co., Houston, TX (USA) 

Shell coal gasification project: Gasification of SUFCo coal at 

SCGP-1 [Shell Coal Gasification Process], 15:33890 (R;US) 
Shinetsu Chemical Industry Co. Ltd., Takefu, Fukui (Japan) 

Progress and experience on testing methods of metal-enclosed 

earthing switches, 15:34454 (R;IT) 
Skelly and Loy, Harrisburg, PA (USA) 

Demonstration of Cross-Ridge Mountaintop Mining (semi-annual 
progress report), 15:33936 (R;US) 

Nationwide assessment of off-site coal-handling facilities. Final re- 
port, 15:33956 (R;US) 

Smell Business Administration, Washington, DC (USA) 

Handbook for calculation of reclamation bond amounts, 15:33972 
(R;US) 

Solar Energy Research Inst., Golden, CO (USA) 

Diagnostics of glow discharges used to produce hydrogenated 
amorphous silicon films: Annual subcontract report, December 
1, 1988—November 30, 1989, 15:34267 (R;US) 

Electrochromic sun control coverings for windows, 15:34711 (R;US) 

Photovoltaic Energy Program summary: Volume 2, Research 
summaries, Fiscal year 1989, 15:34249 (R;US) 

Photovoltaic Measurements and Performance Branch annual re- 
port, FY 1989, 15:34268 (R;US) 

SERI [Solar Energy Research Institute] photovoltaic subcontract 
reports: 1989 abstracts and document control information, 
March 1, 1987—February 29, 1988, 15:34266 (R;US) 

Structural and electronic studies of a:Si Ge:H alloys: Annual sub- 
contract report, September 1, 1988—June 30, 1989, 15:34265 
(R;US) 

Testing the effectiveness of mobile home weatherization measures 
in a controlled environment: The SER] CMFERT [Collaborative 
Manufactured Buildings Facility for Energy Research and Train- 
ing] Project, 15:34712 (R;US) 

Vacuum window glazings for energy-efficient buildings: Summary 
report, 15:34710 (R;US) 

Wind energy program summary: Volume 2, Research summaries, 
fiscal year 1989, 15:34295 (R;US) 


Stantord Linear Accelerator Center, Menlo Park, CA (USA) 


Southern Illinois Univ., Carbondale, IL (USA). Dept. of Mechani- 
cal Engineering and Energy Processes 
Coal flotation and flocculation in the presence of humic acids: Fi- 
nal report, January 1, 1989—August 31, 1990, 15:33867 (R;US) 
Thermal healing of defects in oxide scales on iron-chromium alloys: 
Final report, Janaury 1, 1989—August 31, 1990, 15:34312 (R;US) 


Southern Illinois Univ., Carbondale, IL (USA). Fisheries Re- 
search Lab. 
Levels of PCBs and trace metals in Crab Orchard Lake sediment, 
benthos, zooplankton, and fish, 15:35910 (R;US) 


Southern Research Inst., Birmingham, AL (USA) 
Efficiency of dioxin recovery from fly-ash samples during extrac- 
tion and cleanup process, March 1989. Final report, 1 August 
1987-30 September 1988, 15:35754 (R;US) 


Southwest Research inst., San Antonio, TX (USA) 

Effects of 60 Hz electric fields on operant and social stress behav- 
iors of nonhuman primates: Annual report, October 26, 
1986—October 23, 1987, 15:36129 (R;US) 

Effects of 60 Hz electric fields on operant and social stress behaviors 
of nonhuman primates: Projects 3 and 4: Final report, January 
1, 1986—-December 31, 1987: Appendices, 15:36130 (R;US) 

Effects of 60 Hz electrical fields on operant and social stress be- 
haviors of nonhuman primates: Summary: Final report, August 
1, 1984—December 31, 1987, 15:36125 (R;US) 

Investigation of effects of 60-Hz electric and magnetic fields on op- 
erant and social behavior and on the neuroendocrine systems of 
nonhuman primates: Quarterly report No. 30, October— 
December 1989, 15:36127 (R;US) 

Investigation of effects of 60-Hz electric and magnetic fields on op- 
erant and social behavior and on the neuroendocrine system of 
nonhuman primates: Quarterly report No. 31, January—March 
1990, 15:36128 (R;US) 

Tether electrical characteristics design report, 15:35677 (R;US) 

[Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine system 
of nonhuman primates]: Quarterly technical progress report No. 
28, 15:36126 (R;US) 


Southwest Research Inst., San Antonio, TX (USA). Belvoir Fuels 
and Lubricants Research Facility 
Potential benefits from the use of JP-8 fuel in military ground 
equipment. Interim report, October 1987-February 1989, 
15:34040 (R;US) 


Springborn Labs.., Inc., Enfield, CT (USA) 
Development of moisture barriers for extruded dielectric transmis- 
sion cables: Final report, 15:34468 (R;US) 


SRI International, Menlo Park, CA (USA). Geoscience and Engi- 

neering Center 
Dayside observations of thermal-ion upwellings at 800-km altitude: 
An ionospheric signature of the cleft ion fountain, 15:36231 (R;US) 


SRI International, Menlo Park, CA (USA). Molecular Biology Dept. 
Genetic engineering of single-domain magnetic particles. Annual 
report, 1 March 1989-2 February 1990, 15:34247 (R;US) 


Staatliches Amt fuer Atomsicherhelt und Strahlenschutz, Berlin 
(German Democratic Republic) 

Guidelines for testing sealed radiation sources, 15:36458 (R;DD;in 
German) 

Guidelines on requirements and test methods for radioactive sub- 
stances of a special form, packagings and packages for 
transport of radioactive substances, 15:36460 (R;DD;In German) 

Legal regulations, standards, and guidelines in the field of atomic 
safety and radiation protection, 15:34179 (R;DD;in German) 

Management of radioactive by-products from the uses of atomic 
energy in the German Democratic Republic, 15:34148 (R;DD;In 
German) 

Recommendations for determining the surface contamination of 
the skin and estimating radiation exposure of the skin after con- 
tamination, 15:36459 (R;DD;in German) 

Recommendations for skin decontamination, 15:36046 (R;DD;In 
German) 


Stanford Linear Accelerator Center, Menlo Park, CA (USA) 
Applications for the scalable coherent interface, 15:36660 (R;US) 
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Stanford Univ., CA (USA). High Temperature Gasdynamics Lab. 


Stanford Univ., CA (USA). High Temperature Gasdynamics Lab. 
The thermal radiative properties of metals at high temperature: 
Annual report, 1 January 1989-31 December 1989: Revision 1, 
15:34894 (R;US) 
Stanford Univ., CA (USA). Petroleum Research Inst. 
Characterization of steam foam surfactants through one- 
dimensional sandpack experiments, 15:34002 (R;US) 
State Univ. of New York, Stony Brook, NY (USA) 
Geochemistry and origin of regional dolomites: Annual progress 
report, July 26, 1986—December 31, 1989, 15:36187 (R;US) 
Representation of pure-fluid coexistence curves by series expan- 
sion, 15:36466 (R:US) 
State Univ. of New York, Stony Brook, NY (USA). Dept. of Me- 
chanical Engineering 
Rational approximations to fluid properties, 15:35193 (R;US) 
Statens Energiverk, Stockholm (Sweden) 
Aeroelastic and stability behaviour of the WTS 3 Maglarp wind tur- 
bine. Calculations and comparisons with tests, 15:34303 (R;SE) 
Erosion of plates and nozzles in coal slurry fuel systems, 
15:34893 (R;SE) 
Evaluation of digital radar profiles in peat, 15:33942 (R;SE) 
Microbiai coal desulfurization: Introductory mechanistic and kinetic 
studies, 15:33894 (R;SE) 
Microbial coal desulphurization: Prerequisites for the use of ther- 
mophilic archaebacteria, 15:33895 (R;SE) 
Photochemistry GU. Final report, 15:34269 (R;SE;In Swedish, 
English) 
Project surface chemistry LU. Final report, 15:33872 (R;SE;In 
Swedish) 
Technical systems in energy forestry, 15:34196 (R;SE;In Swedish) 
Trials to microbially remove sulfur from coal. Step 3, final report, 
15:33896 (R;SE;In Swedish) 
Upgrading cf directrly liquefied biomass to transportation fuels, 
15:34199 (R;SE) 
Wave power OTH. Final report, 15:34294 (R;SE;in English, 
Swedish) 
Statens Naturvaardsverk, Stockholm (Sweden) 
Discharge of nitrogen dioxide (NOz2) from automobiles, trucks, and 
buses, 15:35812 (R;SE;in Swedish) 
Statens Natuurvaardsverk, Soina (Sweden) 
Water acidity in drilled wells in bedrock, county of Vaermland, 
1949-1985, 15:35936 (R;SE;In Swedish) 
States/British Columbia Task Force on Oil Spills, BC (Canada) 
Interim report of the States/British Columbia Task Force on Oil 
spills, 15:34036 (R:CA) 
Stichting Projectbeheerbureau 
Utrecht (Netherlands) 
Controllable forms of natural background radiation: Research pro- 
gram RENA 1986-1988, 15:35844 (R;NL;in Dutch) 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm (Sweden) 
Laboratory testing of subscriber stations for one family houses: 
With suggested standardized testing procedure, 15:34807 
(R;SE;in Swedish) 
Stockholm Univ. (Sweden). Dept. of Meteorology 
Proceedings, Nordic symposium on atmospheric chemistry, 
15:35733 (R;SE) 
Stoller (S.M.) Corp., Pleasantville, NY (USA) 
Lifetime of PWR control materials: Evaluation of data from Duke 
Power’s Oconee nuclear station: Final report, 15:34344 (R;US) 
Studsvik Energiteknik AB, Nykoeping (Sweden) 
Erosion of plates and nozzles in coal slurry fuel systems, 
15:34893 (R;SE) 
Suomen Akatemja, Helsinki (Finland) 
Combustion of pulverized coal and fluidized bed combustion of 
coal, 15:33965 (R;Fl;in Finnish, English) 
Swedish Council for Building Research, Stockholm (Sweden) 
Periodic flow through thin-plate slots, 15:34702 (R;SE) 
Seasonal storage of solar heat in Kungaelv. Planning alternatives 
for heating supply for the 1990's, 15:34800 (R;SE) 
Swedish Inst. of Agricultural Engineering, Uppsala (Sweden) 
Technical systems in energy forestry, 15:34196 (R;SE;In Swedish) 
Swedish Meteorological and Hydrological Inst., Norrkoeping 
(Sweden). Meteorology and Climatology 
Periodic flow through thin-plate slots, 15:34702 (R;SE) 
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Swedish National Board for Technical Development, Stockholm 
(Sweden) 

Program of research and development on the production of hydro- 

gen from water: Annual progress report 1988, 15:34532 (R;SE) 
Swedish State Power Board, Vaellingby (Sweden) 

Gas heating c, ventilation air, 15:34713 (R;SE;In Swedish) 

Investigation of harmonics and unsymmetries in the Swedish 
power system, 15:34464 (R;SE;In Swedish) 

LPG air mix, 15:34039 (R;SE;in Swedish) 

Pre-dewatering of a peat slurry by Reductor, 15:33865 (R;SE;In 
Swedish) 

Principles of system connection for gas-fueled piston engines in 
cogenerating applications, 15:34808 (R;SE;In Swedish) 

Water-tighitened natural gas storage. Stochastic geohydrological 
modelling, 15:34075 (R;SE;In Swedish) 

Syracuse Univ., NY (USA) 

Northeast Artificial Intelligence Consortium annual report. 1988 
Executive Summary. Volume 1. Interim report, 15:36632 (R;US) 

Northeast Artificial Intelligence Consortium annual report. 1988 
distributed planning for dynamic environments in the presence 
of time constraints. Volume 5. Interim report, 15:36633 (R;US) 

Northeast Artificial Intelligence Consortium annual report. 1988 ar- 
tificial intelligence applications to speech recognition. Volume 8. 
Interim report, January-December 1988, 15:36634 (R;US) 

Northeast Artificial Intelligence Consortium annual report. 1988 
parallel vision. Volume 9. Interim report, January-December 
1988, 15:36635 (R;US) 

Northeast Artificial Intelligence Consortium annual report. Volume 
7. 1988 research in automated photointerpretation. Interim re- 
port, January-December 1988, 15:36636 (R;US) 

Northeast Artificial Intelligence Consortium annual report. Volume 
10. 1988 time oriented problem solving. Interim report, January- 
December 1988, 15:36637 (R;US) 

Northeast Artificial Intelligence Consortium annual report. Volume 
2. 1988. Discussing, using, and recognizing plans (NLP). in- 
terim report, January-December 1988, 15:36638 (R;US) 

Northeast Artificial Intelligence Consortium annual report. Volume 
6. 1988. Building an intelligent assistant: The acquisition, inte- 
gration, and maintenance of complex distributed tasks. Interim 
report, January-December 1988, 15:36639 (R;US) 

Northeast Artificial Intelligence Consortium annual report - 1988. 
Volume 4. Distributed Al for communications network manage- 
ment. Interim report, January-December 1988, 15:36641 (R;US) 

Syracuse Univ., NY (USA). Dept. of Civil Engineering 

Aluminum precipitation and dissolution rates in spodosol bs hori- 

zons in the northeastern USA, 15:35840 (R;US) 
Systems Applications, Inc., San Rafael, CA (USA) 

Rocky Mountain acid-deposition model assessment: ARM3 model 

performance evaluation. Final report, 15:35772 (R;US) 
Systems Engineering, Inc., Greenbelt, MD (USA) 

Nonlinear dynamics and control of flexible structures. Annual re- 

port, September 1987-August 1988, 15:35699 (R;US) 


T 


Tampere Univ. of Tech. (Finland). Thermal Engineering 

Combustion of pulverized coal and fluidized bed combustion of 
coal, 15:33965 (R;Fl;in Finnish, English) 

The simulation program for absoprtion processes, 15:34715 
(R;Fl;In Finnish) 

Tawian Power Co., Taipei (Taiwan) 

The BWR [Boiling Water Reactor] Emergency Operating Proce- 
dures Tracking System (EOPTS): Evaluation by control-room 
operating crews: Final report, 15:34412 (R;US) 

Technical Research Centre of Finland, Jyvaeskylae (Finland). 
Combustion and Thermal Engineering Lab. 

Alternatives of the rain warning system for peat production; a pre- 
liminary study, 15:33947 (R;Fl;In Finnish) 

Monitoring of peat production in the summer 1988, 15:33946 
(R;Fl;in Finnish) 

Research results of the Optimiturve research program in 1989, 
15:33871 (R;Fl;in Finnish) 





The effect of the rotation speed of the cutting disc and of the mac- 
erator on the capacity and the power demand of the sod peat 
machine, 15:33945 (R;Fl;In Finnish) 

Technion-lsrael Inst. of Tech., Haifa (israel). Faculty of Mechani- 
cal Engineering 

Simulation and analysis of high efficiency absorption systems for 
solar cooling: Phase 2, Final report, 15:34279 (R;US) 

Technion-lsrael Inst. of Tech., Haifa (israel). inst. of Metals 

Laser and electrochemical studies of metallization in electronic de- 
vices. Interim scientific report, 1 September 1987-31 August 
1988, 15:34949 (R;IL) 

Technische Univ. Delft (Netherlands). Faculteit der Werktuig- 
bouwkunde en Maritieme Techniek 

Stockpile systems, 15:33957 (R;NL;In Dutch) 

Techno-Sciences, Inc., Greenbelt, MD (USA) 

Nonlinear dynamics and control of flexible structures. Annual re- 

port, September 1988-August 1989, 15:35701 (R;US) 
Technology Assessment and Transfer, inc., Annapolis, MD (USA) 

Improved thermo-oxidative-deposition screening tests for turbine 
lubricants. Final report, September 1986-June 1989, 15:34821 
(R;US) 

TECOGEN, Inc., Waltham, MA (USA) 

Advanced heat-pipe heat exchanger and microprocessor-based 
modulating burner controls development. Semiannual report, 
January 1987-June 1987, 15:35313 (R;US) 

Teknologisk Inst., Taastrup (Denmark). Kemiteknik 
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nessee Valley Authority phosphate slag stockpiles, Muscle 
Shoals, AL. 1910 (80 years) 1990. Report of Investiga- 
tions/1990, 15:35923 (R:US) 

Geologic evaluation of critical production parameters for 
coalbed methane resources. Part 2. Black Warrior basin. An- 
nual report, August 1988-July 1989, 15:34047 (R;US) 

SOMED (The School of Mines and Energy Development) 1988— 
1989 annual report, 15:34533 (R;US) 

ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA 

Analysis and ranking of the acoustic disturbance potential of 
petroleum-industry activities and other sources of noise in the 
environment of marine mammals in Alaska. Final report, 
15:34030 (R;US) 

Fiscal Year 1988 program report: Alaska Water Research Cen- 
ter, 15:35925 (R;US) 

Geologic report for the Shumagin planning area, western Gulf of 
Alaska. Final report, 15:33992 (R;US) 

ALBERTA 

Quaternary stratigraphy and surficial geology of the Sand River 
area 73L, 15:36142 (R;CA) 

Review of literature related to clay liners for sump disposal of 
drilling waste, 15:34025 (R;CA) 

ALBUMEN 
See ALBUMINS 
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ALBUMINS 

Production of abiotic receptors by molecular imprinting of pro- 

teins, 15:35967 (J;US) 
ALCOHOL FUELS 

See also METHANOL FUELS 

Alcohol fuels. August 1978-March 1990 (A Bibliography from the 
US Patent data base). Report for August 1978-March 1990, 
15:34830 (R;US) 

Optimum catalytic process for alcohol fuels from syngas: 
Twelfth quarterly technical progress report, October— 
December 1989, 15:33888 (R;US) 

ALCOHOLATES 
See ALKOXIDES 
ALCOHOLS 
See also BUTANOLS 
ETHANOL 
METHANOL 
PROPANOLS 

Alkali/TX2 catalysts for CO/H2 conversion to C,-C,4 alcohols: 
Technical progress report, September 1989—November 1989, 
15:34211 (R;US) 

Direct alcohol synthesis using copper/cobalt catalysts, 15:33908 
(J;US) 

Functional group analysis in coal by °'p nmr spectroscopy: Fos- 
sil Energy quarterly report, October 1, 1988-December 31, 
1988, 15:33911 (R;US) 

NMR study of reactions of alcohols on solid acids, 15:35209 
(J;US) 

ALDEHYDES 

See also FORMALDEHYDE 

Metal-support effects on the intramolecular selectivity of croton- 
aldehyde hydrogenation over platinum, 15:33900 (J;US) 

ALDEHYDO ACIDS 
See ALDEHYDES 
CARBOXYLIC ACIDS 
ALIGNMENT 
Beam determination of quadrupole misalignments and beam 
position monitor biases in the SLC linac, 15:35568 (RA;US) 
ALKALI METAL COMPOUNDS 
See also POTASSIUM COMPOUNDS 
SODIUM COMPOUNDS 
Growth of alkali halides by molecular-beam epitaxy, 15:35043 
(J;US) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
SODIUM 
The influence of alkali metal impurities on the uranium dioxide 
hydrofluorination reaction, 15:34091 (R;ZA;In Afrikaans) 
ALKANES 
See also CYCLOALKANES 
ETHANE 
METHANE 
PROPANE 

Analytic expressions for equilibrium distributions of isomer 
groups in homologous series of alkanes, alkenes, and 
alkynes at a specified partial pressure of molecular hydrogen, 
15:35247 (J;US) 

Diffusivities of synthesis gas and n-alkanes in Fischer-Tropsch 
wax, 15:34217 (J;US) 

Electronic structure factors of Si-H bond ac- 
tivation by transition metals. Valence photoelectron 
spectra of (n°-Cs5H,CH3)Mn(CO)(PMe3)HSiCl, and (n°- 
Cs5H4CH3)Mn(CO)(PMe3)HSiIHPhp ... , 15:35223 (J;US) 

Models for organometallic polymers. Zigzag chains of 
Mo2(O2CCHs3)4 units linked by DMPE and TMED ligands, 
15:35228 (J;US) 

On the mechanism of the Di-x-methane rearrangement of 
bicyclo[3.2.1]octa-2,6-diene: Deuterium labeling and genera- 
tion of diradical intermediates via photolysis and thermolysis 
of appropriate azoalkanes, 15:35161 (J;US) 

Preparation and study of the Fe2*-benzyne ion in the gas 
phase, 15:34219 (J;US) 





X-ray diffraction study of some liquid alkanes, 15:35127 (J;US) 

X-ray study of Ta(CHCMe3)(S-2,4,6-CeH2-i-Pr3)3(SEt2) sug- 
gests why it is inactive for metathesis of ordinary olefins, 
15:34220 (J;US) 

ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENES 
See also BUTENES 
ETHYLENE 
PROPYLENE 

Analytic expressions for equilibrium distributions of isomer 
groups in homologous series of alkanes, alkenes, and 
alkynes at a specified partial pressure of molecular hydrogen, 
15:35247 (J;US) 

Calculation of rate constants for the reactions of OCP) with 
olefins using a nonadiabatic electronic tunneling model, 
15:35820 (J;US) 

ALKENOIC ACIDS 

See CARBOXYLIC ACIDS 
ALKINES 

See ALKYNES 
ALKOXIDES 

Current issues in sol-gel reaction kinetics, 15:35202 (R;US) 

Part 1, Synthesis and thermolysis of cyclopentadieny! and pen- 
tamethyicyclopentadienyl molybdenum dioxo alkoxides; Part 
2, Structural characterization of polysilicate intermediates 
formed during sol-gel polymerization, 15:35190 (R;US) 

ALKYLATES 
See ALCOHOLS 
ALKYNES 

See also ACETYLENE 

Analytic expressions for equilibrium distributions of isomer 
groups in homologous series of alkanes, alkenes, and 
alkynes at a specified partial pressure of molecular hydrogen, 
15:35247 (J;US) 

Molecular identities in first-principles self-consistent-field band 
electronic structures of the organic superconducting salts B- 
(BEDT-TTF)2X (X— = I3~, Aula—, IBro—), 15:35101 (J;US) 

ALLOY SU31 

See NIOBIUM BASE ALLOYS 
ALLOY-1915 

See ALUMINIUM BASE ALLOYS 
ALLOY-214X 

See ALUMINIUM BASE ALLOYS 
ALLOY-50KH4N6G12F2V 

See CHROMIUM ALLOYS 
ALLOY-79NM 

See NICKEL BASE ALLOYS 
ALLOY-B-66 

See NIOBIUM BASE ALLOYS 
ALLOY-B-88 

See NIOBIUM BASE ALLOYS 
ALLOY-C-129Y 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-1 

See NIOBIUM BASE ALLOYS 
ALLOY-CB-752 

See NIOBIUM BASE ALLOYS 
ALLOY-D-43 

See NIOBIUM BASE ALLOYS 
ALLOY-DH-245 

See NIOBIUM BASE ALLOYS 
ALLOY-FS-85 

See NIOBIUM BASE ALLOYS 
ALLOY-GE 

See COPPER ALLOYS 
ALLOY-GMR-235 

See NICKEL BASE ALLOYS 
ALLOY-HD-8077 

See NICKEL BASE ALLOYS 
ALLOY-KH20N80T 

See NICKEL BASE ALLOYS 
ALLOY-KHN77TYU 

See NICKEL BASE ALLOYS 


ALUMINIUM 


ALLOY-L-605 
See COBALT BASE ALLOYS 
ALLOY-M-252 
See NICKEL BASE ALLOYS 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOY-MM-0011 
See NICKEL BASE ALLOYS 
ALLOY-VUS-6 
See NIOBIUM BASE ALLOYS 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALLOY-ZR98SN-2 
See also ZIRCALOY 2 
Examination of core components removed from CANDU reac- 
tors, 15:34360 (R;CA) 
ALLOYS 
See also ALUMINIUM ALLOYS 
BISMUTH ALLOYS 
BORON ALLOYS 
CESIUM ALLOYS 
CHROMIUM ALLOYS 
COBALT ALLOYS 
COPPER ALLOYS 
GERMANIUM ALLOYS 
GOLD ALLOYS 
HEAT RESISTING ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
POTASSIUM ALLOYS 
RHENIUM ALLOYS 
SILICON ALLOYS 
TANTALUM ALLOYS 
TIN ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
YTTRIUM ALLOYS 
ZIRCONIUM ALLOYS 
Processing and characterization of materials using ion beams, 
15:34984 (B;US) 
Theoretical studies of metallic alloys, 15:36467 (R;US) 
ALLUVIAL DEPOSITS 
Alluvial river response to active tectonics, 15:36176 (RA;US) 
ALPHA REACTIONS 
Charged particle decay from giant monopole resonance in 7°Si, 
15:36412 (J;US) 
Experimental nuclear physics: Nuclear excitation with 40 MeV 
alpha particles, 15:36397 (RA;ZA) 
ALPHA-BEARING WASTES 
Deep-geologic disposal in the US: The WIPP [Waste Isolation 
Pilot Plant] and Yucca Mountain projects, 15:34151 (R;US) 
ALUMINATES 
Single-ion conducting polymer electrolytes: Synthesis and char- 
acterization, 15:35093 (BA;US) 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
A study on ultrasonic detection and characterization of partially 
closed fatigue cracks, 15:35061 (R;US) 
Aluminum precipitation and dissolution rates in spodosol bs 
horizons in the northeastern USA, 15:35840 (R;US) 
Applications of an acoustic-emission data-acquisition worksta- 
tion: 2, 15:34874 (R;US) 
Determination of spall strength from surface motion studies, 
15:36493 (J;US) 
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ALUMINIUM 


E+ distributions, “nuclear stopping”, and correlations among 
measurements from the 4 detector systems in AGS E802, 
15:36390 (R;US) 

Energy flow and stopping in relativistic heavy-ion collisions at 
Ei ap/A=14.6 GeV, 15:36411 (J:US) 

Growth and characterization of GaAs/Al/GaAs heterostructures, 
15:35113 (J:US) 

Inert Electrodes Program: Characterization of the reaction layer 
or film on PNL [Pacific Northwest Laboratory] inert anodes: 
Progress report for Apri+December 1989, 15:34794 (R;US) 

Long-term testing and evaluation of cathode components in a 
commercial aluminum cell: Addendum to final report exten- 
sion tasks: Volume 1, 15:34773 (R:US) 

Material behavior during solid particle erosion of annealed 1100 
aluminum, 15:34309 (R;US) 

Problems of enclosed crystal interfaces, 15:34883 (R:US) 

Results from electrolysis test of a prototype inert anode: Inert 
Electrode Program, 15:34795 (R:US) 

Steam explosions of single drops of molten aluminum and 6061 
alloy, 15:35315 (R;US) 

Studies of faceting by high voltage/high resolution microscopy, 
15:34885 (R;US) 

The effect of oxygen on phase formation in AV/Nb diffusion cou- 
ples, 15:34914 (J;US) 

Toxic substances: Effects on fish. January 1978-July 1989 (A 
Bibliography from Pollution Abstracts). Report for January 
1978-July 1989, 15:35932 (R;US) 


ALUMINIUM 27 
A high-resolution NMR study of the La-Si-Al-O-N system, 
15:35157 (J;US) 


ALUMINIUM 27 TARGET 
Electromagnetic dissociation of ®Si at Ejap/A=14.6 GeV by nu- 
cleon emission, 15:36413 (J;US) 
Relaxation of angular momentum in fission and quasifission re- 
actions, 15:36404 (J;US) 


ALUMINIUM ALLOYS 

See also ALUMINIUM BASE ALLOYS 

Constant stress of XD™ TiAl containing nitrogen, 15:34881 (R;US) 

Deformation and fracture behavior of TiAl, 15:34869 (R;US) 

Development of iron aluminides, 15:33876 (R;US) 

Effect of heat treatment on the structure, properties and fracture 
of Nd:YAG laser welded Ti-14.8 wt% Al-21.3 wt% Nb, 
15:34910 (J;US) 

Effects of Fe on the ferromagnetic properties of Al-Mn-based 
quasicrystals, 15:34936 (J;US) 

Industrial scale processing and elevated temperature properties 
of NizA1-Cr-Zr-B alloys, 15:34904 (BA;US) 

Initial determination of the micromechanical properties of oxide 
scales, 15:34308 (R;US) 

Magnetic properties of 
15:34939 (J;US) 

Steam explosions of single drops of molten aluminum and 6061 
alloy, 15:35315 (R;US) 

Surface oxidation and ductility loss in boron-doped Ni3Al at 
760°C, 15:34911 (J;US) 

The effects of cooling rate XD™ TiAl weld microstructures, 
15:34882 (R;US) 

Thermal healing of defects in oxide scales on iron-chromium al- 
loys: Final report, Janaury 1, 1989-August 31, 1990, 
15:34312 (R:US) 


ALUMINIUM ARSENIDES 

A new method to analyze multiexponential transients for deep- 
level transient spectroscopy, 15:35116 (J;US) 

Investigation on the MBE growth and properties of Al- 
GalnAs/inP and InGaAs-inAlAs superlattices: Final report, 
April 15, 1986—-December 14, 1989, 15:35056 (R;US) 

Optical and microwave performance of GaAs-AlGaAs and 
strained layer InGaAs-GaAs-AlGaAs graded index separate 
confinement heterostructure single quantum well lasers, 
15:35372 (J;US) 


ALUMINIUM BASE ALLOYS 
The effect of reinforcement stability on composition redistribution 
in cast aluminum metal matrix composites, 15:35077 (R;US) 


icosahedral Al-Cr-Mn-Ge alloys, 
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Theoretical estimation of a neutron radiation influence on chemi- 
cal composition changes in PAR-1 alloy, 15:35262 (R:PL;In 
Polish) 

ALUMINIUM CHLORIDES 
Ordered ionic liquids: chloroaluminates and silicates. 15:35189 
(R:US) 
ALUMINIUM COMPOUNDS 
See also ALUMINATES 
ALUMINIUM ARSENIDES 
ALUMINIUM CHLORIDES 
ALUMINIUM OXIDES 
ALUMINIUM PHOSPHIDES 

Combustion synthesis in the Ti-C-Ni-Al system, 15:35078 (R:US) 

High resistivity Al,Ga,_,AsySb;_, epitaxial layers by sulfur 
compensation doping, 15:35074 (R;US) 

ALUMINIUM OXIDES 

See also HOLLANDITE 

Alumina reinforced tetragonal zirconia (TZP) composites: 
Progress report, 15:35058 (R;US) 

Ceramic Technology for Advanced Heat Engines project data 
base: Summary report, March 1989, 15:34977 (R;US) 

Design principles for high-frequency microwave cavities, 
15:34991 (BA:US) 

Determination of the point of zero charge of composite oxides, 
15:34012 (J;US) 

Development and testing of the NOXSO flue gas cleaning pro- 
cess, 15:34320 (R;US) 

ENDOR of perylene radicals adsorbed on alumina and silica- 
alumina powders II. The matrix effects, 15:35214 (J;US) 

Infrared spectroscopic study of the rotation of chemisorbed 
methoxy species on an alumina surface, 15:35243 (J;US) 

Initial determination of the micromechanical properties of oxide 
scales, 15:34308 (R;US) 

Long-term testing and evaluation of cathode components in a 
commercial aluminum cell: Addendum to final report exten- 
sion tasks: Volume 1, 15:34773 (R;US) 

Mechanism of hydrodenitrogenation: Part 2, Piperdine denitro- 
genation over silica-aluminas, 15:33887 (R;US) 

Non-destructive evaluation of infiltration-toughened ceramics, 
15:34956 (R;CA) 

Nondestructive x-ray methods for characterization of advanced 
aerospace materials, 15:35062 (R;US) 

Surface oxidation and ductility loss in boron-doped NigAl at 
760°C, 15:34911 (J;US) 

The effect of oxygen on phase formation in Al/Nb diffusion cou- 
ples, 15:34914 (J;US) 

Thermal healing of defects in oxide scales on iron-chromium al- 
loys: Final report, Janaury 1, 1989-August 31, 1990, 
15:34312 (R;US) 

ALUMINIUM PHOSPHIDES 
Transmission electron microscope characterization of AlGalnP 
grown by organometallic vapor phase epitaxy, 15:35107 (J;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMBIENT TEMPERATURE 

Greenhouse gases: Changing the global climate: Revision 1, 

15:35813 (R;US) 
AMERICIUM 

Comparison between CMPO and DHDECMP for alpha decon- 

tamination of radioactive liquid waste, 15:34096 (R;US) 
AMERICIUM 241 

Annual report. of the United States transuranium and uranium 
registries, October 1, 1988-September 30, 1989, 15:36036 
(R;US) 

AMINES 
See also DOPAMINE 
HYDROXYLAMINE 
MEA 
METHYLAMINE 
NITROSAMINES 
PIPERIDINES 





A novel hexachelating amino-thiol ligand and its complex with 
gallium(IIl), 15:35217 (J;US) 

Activated molybdenum-molybdenum quadruple bonds. 
Synthesis, structure, and properties of 
[Mo2(O2CMe)o(en)4][(O2CMe)>2]-en: A solid-state model for a 
solvent-shared ion pair, 15:35219 (J;US) 

Functional group analysis in coal by *'p nmr spectroscopy: Fos- 
sil Energy quarterly report, October 1, 1988—-December 31, 
1988, 15:33911 (R;US) 

Models for organometallic polymers. Zigzag chains of 
Mo2(O2CCHs3)4 units linked by DMPE and TMED ligands, 
15:35228 (J;US) 

Rates of hydride abstraction from amines via reactions with 
ground-state Ag* and Cu*, 15:35146 (J;US) 


AMINO ALCOHOLS 
See ALCOHOLS 
AMINES 


AMINO SUGARS 
See AMINES 


AMINOACETIC ACID 
See GLYCINE 


AMINOETHANETHIOL 
See MEA 


AMINOGLYCIDES 
See AMINES 


AMMONIA 

AES and TDS study of the adsorption of NH3 and NO on V20; 
and TiOz surfaces: Mechanistic implications, 15:35818 (J;US) 

Comprehensive Report to Congress Clean Coal Technology 
Program: Demonstration of selective catalytic reduction 
(SCR) technology for the control of nitrogen oxide (NOsub x) 
emissions from high-sulfur-coal-fired boilers, 15:33917 (R;US) 

Design and performance of the constructed wetland wastewater 
treatment system at Phillips High School, Bear Creek, Al- 
abama, 15:34811 (R;US) 

Fine particulate emissions: Flue gas conditioning for improved 
fine particle capture in fabric filters: [Task 3.6]: Final technical 
report, April 1, 1987—March 31, 1988, including the quarterly 
technical progress report, January-March 1988, 15:34323 
(R;US) 

Porous silicon oxynitrides formed by ammonia heat treatment, 
15:35285 (J;US) 

The synthesis of butyronitrile from n-butanol and ammonia over 
rhodium (111) and (331) single-crystal surfaces, 15:34222 
(J;US) 

Tunable far infrared laser spectroscopy of van der Waals bonds: 
Ar-NH3, 15:36255 (R;US) 

X-ray absorption spectroscopic evidence for binding of the com- 
petitive inhibitor 2-mercaptoethanol to the nickel sites of Jack 
bean urease. A new Ni-Ni interaction in the inhibited enzyme, 
15:34215 (J;US) 


AMPLIFIERS 
See also MICROWAVE AMPLIFIERS 
OPERATIONAL AMPLIFIERS 
TRANSISTOR AMPLIFIERS 
Control of an RF amplifier for Japanese Hadron Facility, 
15:35560 (RA;US) 
On the horizon: New RF power sources for linear accelerators, 
15:35550 (RA;US) 


ANADROMOUS FISHES 

See also SALMON 

An assessment of freeze-brand and PIT-tag recovery data for 
juvenile salmonids at McNary Dam: Annual report 1988, 
15:34238 (R;US) 

Cle Elum Lake Sockeye salmon restoration feasibility study: An- 
nual report, 1988-1989, 15:35948 (R;US) 

Effect of the operation of Kerr and Hungry Horse dams on the 
reproductive success of kokanee in the Flathead system: 
Technical addendum to the final report, 15:34239 (R;US) 

Epidemiology and control of infectious diseases of salmonids in 
the Columbia River Basin: Annual report FY 1987, 15:36005 
(R;US) 


ANTIBIOTICS 


Evaluation of a subunit vaccine to infectious hematopoietic 
necrosis virus: Annual report, July 31, 1988-September 30, 
1989, 15:35986 (R;US) 

Quality and behavior of juvenile salmonids in the Columbia 
River estuary and nearshore ocean: Effects of the ocean en- 
vironment of the survival of Columbia River juvenile 
salmonids: Research plan: Final report, 15:34241 (R;US) 

Yakima/Klickitat natural production and enhancement program: 
Annual report, FY 1989, 15:35863 (R;US) 

ANALOG RESONANCES 

See RESONANCE 

ANDRADITE 

OH substitution in garnets: X-ray and neutron diffraction, in- 

frared, and geometric-modeling studies, 15:34291 (J;US) 
ANGIOMAS 

Hepatic hemangiomas as diagnosed by ultrasonography and 

computed tomography, 15:35988 (R;DE;in German) 
ANGRA-2 REACTOR 

Calculation of differential pressure among the containment inter- 

nal building of Angra 2/3, 15:34342 (R;BR;In Portuguese) 
ANGRA-3 REACTOR 

Calculation of differential pressure among the containment inter- 

nal building of Angra 2/3, 15:34342 (R;BR;in Portuguese) 
ANHARMONIC OSCILLATORS 

Description of the particle core interaction within a projection af- 

ter variation formalism, 15:36529 (R;RO) 
ANHYDRIDES 

An investigation of active and selective oxygen in vanadium 
phosphorus oxide catalysts for n-butane conversion to maleic 
anhydride, 15:35197 (R;US) 

ANIMAL CELLS 

See also TUMOR CELLS 

Cell and tissue kinetics of the subependymal layer in mouse brain 
following heavy charged particle irradiation, 15:36038 (R;US) 

Energetic electron tracks and DNA strand breaks, 15:36124 
(BA;GB) 

Malignant transformation of mammalian cells in culture, includ- 
ing human cells, 15:35974 (J;US) 

Relationships of radiation track structure to biological effect: A 
re-interpretation of the parameters of the Katz model, 
15:36034 (BA;GB) 

Unscheduled deoxyribonucleic acid (DNA) synthesis assays for 
toxicological studies. May 1977-March 1990 (A Bibliography 
from the NTIS data base). Report for May 1977-March 1990, 
15:36043 (R;US) 

ANIONS 

See also HYDROGEN IONS 1 MINUS 

Conversion of [MoS,]*- to [Mo2Sa(u-S)2(S2)o]*- by organic 
disulfides: The mechanism of an induced redox reaction, 
15:35205 (J;US) 

Photochemical reactivity of the cluster MogCl,,42—: Photosubsti- 
tution and photoredox processes, 15:35259 (J;US) 

ANL 

Argonne National 
15:34534 (B;US) 

Guide to computing at ANL: Revision 2, 15:36646 (R;US) 

ANODES 

Inert Electrodes Program: Characterization of the reaction layer 
or film on PNL [Pacific Northwest Laboratory] inert anodes: 
Progress report for ApriHDecember 1989, 15:34794 (R;US) 

Results from electrolysis test of a prototype inert anode: Inert 
Electrode Program, 15:34795 (R;US) 

ANORTHOSITES 
Experimentally induced deformation mechanisms in single crys- 
tal sodic plagioclase, 15:35060 (R;US) 
ANTI-MISSILE SYSTEMS 
See SPACE WEAPONS 
ANTI-SATELLITE SYSTEMS 
See SPACE WEAPONS 
ANTIBIOTICS 

Structural modeling of the distamycin A-d(CGCGAATTCGCG)z 
complex using 2D NMR and molecular mechanics, 15:36002 
(J;US) 


Laboratory Research Highlights 1988, 
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ANTIFERROMAGNETIC MATERIALS 


ANTIFERROMAGNETIC MATERIALS 

Anomalous spin-wave excitations in a one-dimensional 
Dzyaloshinski-Moriya antiferromagnet, 15:36499 (J;US) 

Spin correlations of 2D quantum antiferromagnet at low temper- 
atures and a direct comparison with neutron-scattering 
experiments, 15:35009 (J;US) 

ANTIMONY COMPOUNDS 

High resistivity Al,Ga;_,AsySb;_, epitaxial layers by sulfur 

compensation doping, 15:35074 (R;US) 
ANTIPROTON SOURCES 

improved high voltage coax for antiproton source kicker pulse 

forming networks and pulse transmission, 15:35604 (BA;US) 
ANTIPROTONS 

Interactions of antiprotons with atoms and molecules, 15:36251 

(BA;GB) 
ANTIREFLECTION COATINGS 

Principles and formulations of solar reflecting and low infrared 
emitting coatings for defence use. Technical report, 15:35700 
(R;AU) 

APARTMENT BUILDINGS 

An updated compilation of measured energy savings in 
retrofitted muitifamily buildings, 15:34738 (BA;US) 

Energy savings due to model conservation standards in multi- 
family buildings, 15:34735 (BA;US) 

Methodology and results of blower door testing in small multi- 
family buildings, 15:34736 (BA;US) 

APPARATUS 
See EQUIPMENT 
APPLICATORS (RADIOTHERAPY) 
See RADIATION SOURCES 


AQUATIC ECOSYSTEMS 
See also WETLANDS 
Evaluation of the radiological impact in the aquatic system in the 
surrounding of IPEN-CNEN/SP, 15:35891 
tuguese) 
Predictive and reactive systems for aquatic ecosystem quality 


(R:BR;In Por- 


control, 15:35882 (RA;US) 
AQUATIC ORGANISMS 
See also CRUSTACEANS 
FISHES 
SEAWEEDS 

Final environmental assessment: Demonstration of use of grass 
carp in management of aquatic plants in Guntersville Reser- 
voir, 15:35938 (R;US) 

Survey of methods to assess the toxicological impact of 
hazardous-waste disposal sites on aquatic ecosystems. Final 
technical report, 15:35857 (R;US) 

AQUEOUS HUMOR 

See EYES 

AQUIFERS 

Aquifers: Ground-water treatment. January 1982-March 1990 
(A Bibliography from the Selected Water Resources Abstracts 
data base). Report for January 1982-March 1990, 15:35929 
(R;US) 

Groundwater contamination and aquifer reclamation at the 
Rocky Mountain Arsenal, Colorado, 15:35870 (RA;US) 

New approach and methodologies for characterizing the 
hydrogeologic properties of aquifers. Final report, August- 
December 1989, 15:35901 (R;US) 

Nonlinear optimal remediation of contaminated aquifers incorpo- 
rating linear sorption: Principles and case history, 15:35941 
(R;US) 

ARC WELDING 

Weld arc simulator, 15:34945 (P;US) 
ARCHAEOLOGICAL SPECIMENS 

Nuclear analysis: Applications in archaeology, 15:35183 (RA;ZA) 
ARCHAEOLOGY 

Nuclear analysis: Applications in archaeology, 15:35183 (RA;ZA) 
ARCTIC REGIONS 

Atmospheric dispersion in the Arctic: Winter-time boundary- 
layer measurements, 15:35794 (R;US) 

AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
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ARGININE 

Terminal and new bridging coordination of methyiguanidine, 
arginine, and canavanine to platinum(Il). The first crystallo- 
graphic study of bonding between a transition metal and a 
guanidine ligand, 15:35222 (J;US) 

ARGON 

Time dependent thermal lensing measurements of V—T energy 
transfer from highly excited NO2, 15:36287 (J;US) 

Tunable far infrared laser spectroscopy of van der Waals bonds: 
Ar-NH3, 15:36255 (R;US) 

ARGON IONS 

Argon ion bombardment during molecular beam epitaxy of Ge 
(001), 15:34986 (BA;US) 

Evidence for ion cooling and an observation of ion heating in 
Cornell EBIS |, 15:35619 (J;US) 

ARGONNE NATIONAL LABORATORY 

See ANL 
ARGONNE SUPERCONDUCTING LINAC 

See ATLAS SUPERCONDUCTING LINAC 
ARIZONA 

Superfund Record of Decision (EPA Region 9): Litchfield Airport 
Area, Goodyear, AZ (Second remedial action), September 
1989. Final report, 15:35927 (R;US) 

ARMS CONTROL 

Carry Hard ICBM basing: A technical assessment, 15:35718 
(R;US) 

Developments in radiation hodoscope technology for arms con- 
trol treaty verification, 15:35716 (R;US) 

Nonproliferation treaty review conference 4: The international 
calendar and the significance of key events leading up to the 
review conference: Final report, 15:34837 (R;US) 

Potential Soviet compromise on ballistic missile defense. Final 
report, 15:34839 (R;US) 

The Soviet military presence in Eastern Europe: A new equilib- 
rium?, 15:34838 (R;US) 

AROMATIC ACIDS 
See CARBOXYLIC ACIDS 


AROMATIC COMPOUNDS 
See AROMATICS 
AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Final technical 
progress report, February 1988—March 1989, 15:33883 (R;US) 

Dynamics of molecular hydrogen in the complex trans-[Fe(7?- 
H2)(H)(PPhoCH2CH2PPh2)oJBF, in the solid state as 
revealed by neutron-scattering experiments, 15:35220 (J;US) 

Electronic structure factors of Si-H bond ac- 
tivation by transition metals. Valence photoelectron 
spectra of (n°-CsHgCH3)Mn(CO)(PMe3)HSiCl,z and (n°- 
Cs5H4CH3)Mn(CO)(PMe3)HSiHPhp ... , 15:35223 (J;US) 

Gas phas thermal reactions of aromatic ethers; Generation of p- 
xylylene and its derivative by zinc induced dehalogenation, 
15:35196 (R;US) 

Preparation and study of the Fez*-benzyne ion in the gas 
phase, 15:34219 (J;US) 

Reactions of [Cp(CO)2Fe=CHAr]}* (Ar = p-CgH,OMe) with O=N- 
Ar’ (Ar’ = CeHs, p-CeH4NMez) and PhN=NPh, 15:35212 (J;US) 

Synthesis and characterization of technetium(Ill) and tech- 
netium(Il) complexes with mixed phosphine-, chloride, 
and nitrogen-donor ligands. X-ray crystal structure of 
TeCl3(PPh3)(bpy), 15:35216 (J;US) 

ARRAY PROCESSORS 

Amber, 15:36665 (R;US) 

The S-1 AAP architecture, 15:36664 (R;US) 
ARSENIC 

Clastogenicity evaluation of seven chemicals commonly found 
at hazardous industrial-waste sites, 15:36087 (R;US) 

Properties of liquid arsenic: A theoretical study, 15:35135 (J;US) 





Rapid heating of ion-implanted silicon by high-power pulsed mi- 
crowave radiation, 15:35089 (BA;US) 

Sister chromatid exchange assay. January 1978-April 1990 (A 
Bibliography from the NTIS data base). Report for January 
1978-April 1990, 15:36096 (R;US) 

ARSENIC COMPOUNDS ; 
High resistivity Al,Ga;_,AsySb;_, epitaxial layers by sulfur 
compensation doping, 15:35074 (R;US) 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARTIFICIAL INTELLIGENCE 

A target cueing and tracking system (TCATS) for smart video 
processing, 15:35708 (R;US) 

Artificial intelligence technologies applied to terrain analysis, 
15:35702 (R;US) 

Artificial intelligence/expert systems within the US Army Depot 
System Command, 15:35704 (R;US) 

Northeast Artificial Intelligence Consortium annual report - 1988. 
Volume 4. Distributed Al for communications network man- 
agement. Interim report, January-December 1988, 15:36641 
(R;US) 

Northeast Artificial Intelligence Consortium annual report. 1988 
Executive Summary. Volume 1. Interim report, 15:36632 
(R;US) 

Northeast Artificial Intelligence Consortium annual report. 1988 
distributed planning for dynamic environments in the presence 
of time constraints. Volume 5. Interim report, 15:36633 (R;US) 

Northeast Artificial Intelligence Consortium annual report. 1988 
parallel vision. Volume 9. Interim report, January-December 
1988, 15:36635 (R;US) 

Northeast Artificial Intelligence Consortium annual report. Vol- 
ume 10. 1988 time oriented problem solving. Interim report, 
January-December 1988, 15:36637 (R;US) 

Northeast Artificial Intelligence Consortium annual report. Vol- 
ume 2. 1988. Discussing, using, and recognizing plans (NLP). 
Interim report, January-December 1988, 15:36638 (R;US) 

Northeast Artificial Intelligence Consortium annual report. Vol- 
ume 6. 1988. Building an intelligent assistant: The acquisition, 
integration, and maintenance of complex distributed tasks. In- 
terim report, January-December 1988, 15:36639 (R;US) 

ASBESTOS 

Asbestos in drinking water. January 1977-April 1990 (A Bibliog- 
raphy from the Selected Water Resources Abstracts data 
base). Report for January 1977-April 1990, 15:36099 (R;US) 

Health-hazard evaluation report HETA 89-262-1994, Chapman 
Corporation, Albright Power Station, Albright, West Virginia, 
15:35779 (R;US) 

NIOSH testimony on asbestos before the Subcommittee on 
Coast Guard and Navigation, House Committee on Merchant 
Marine and Fisheries by R. A. Lemen, February 12, 1980, 
15:35775 (R;US) 

NIOSH testimony on cancer and respiratory diseases before the 
Subcommittee on Labor Standards, House Committee on Ed- 
ucation and Labor by R. F. Coene, April 9, 1981, 15:33976 
(R;US) 

NIOSH testimony on jewelry industry before the Subcommittee 
on Labor Standards, House Committee on Education and La- 
bor by P. J. Landrigan, October 2, 1979, 15:36073 (R;US) 

Proposed national strategies for the prevention of leading work- 
related diseases and injuries. Occupational lung diseases, 
15:33973 (R;US) 

ASDEX TOKAMAK 
Pellet imaging techniques on ASDEX, 15:36561 (R;US) 
ASHES 

See also FLY ASH 

Elemental composition of primary and secondary materials, 
15:35170 (R;NL;In Dutch) 

Gasification ash and slag characterization: [Task 3.5]: Quarterly 
technical progress report, January—March 1988, and final 
technical report, April 1987—March 1988, 15:33878 (R;US) 

ASTEROIDS 

Cosmic bombardment Il: Intercepting the bomblets cost- 
efficiently, 15:36217 (R;US) 

Pioneers 10 and 11 deep space missions, 15:36214 (R;US) 


ASTROCYTOMAS 
The theoretical basis and clinical methodology for stereotactic 
interstitial brain tumor irradiation using iododeoxyuridine as a 
radiation sensitizer and samarium-145 as a brachytherapy 
source, 15:35983 (R;US) 
ASTRONOMY 
The design and construction of an automated multi-object spec- 
troscopy system (AMOS), 15:35669 (R;US) 
ATF TORSATRON 
ATF [Advanced Toroidal Facility] edge plasma turbulence studies 
using a fast reciprocating Langmuir probe, 15:34307 (R;US) 
Autocorrelation and crossed-sightline correlation of ECE for 
measurement of electron temperature and density fluctua- 
tions on ATF and TEXT, 15:36558 (R;US) 
Formation of magnetic islands due to field perturbations in 
toroidal stellarators, 15:36545 (R;US) 
ATLAS SUPERCONDUCTING LINAC 
The ATLAS upgrade project, 15:35407 (RA;US) 
ATMOSPHERIC CHEMISTRY 
Operation and research at the Ithaca MAP3S Regional Precipi- 
tation Chemistry Site: Annual progress report for 1990, 
15:35743 (R;US) 
Proceedings, Nordic symposium on atmospheric chemistry, 
15:35733 (R;SE) 
The role of lightning in the chemistry of the atmosphere, 
15:36148 (RA;US) 
[Turbulence and diffusion in the atmospheric boundary layer]: 
Foreign trip report, April 28—May 4, 1990, 15:35745 (R;US) 
ATMOSPHERIC PRECIPITATIONS 
See also RAIN 
SNOW 
Quality-assurance support for the National Atmospheric Deposi- 
tion Program and National Trends Network monitoring 
activities: 1987-1990. Second interim report, 15:35765 (R;US) 
ATOM-MOLECULE COLLISIONS 
Ab initio theoretical studies of the CH2 + H = CH3* = CH + He 
reactions, 15:35233 (J;US) 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC ENERGY 
See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC IONS 
Electron-impact ionization of highly charged hydrogenic atomic 
ions, 15:36281 (J;US) 
ATOMIC PHYSICS 
Atomic physics measurements in an electron beam ion trap, 
15:35627 (J;US) 
Beam foil spectroscopy, 15:36256 (RA;ZA) 
Some remarks concerning my research in number theory, 
15:36249 (R;US) 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMIZATION 
Simulation of fundamental atomization mechanisms in fuel 
sprays, 15:35303 (R;US) 
ATOMS 
Comment on “Multiphoton-ionization transition amplitudes and 
the Keldysh approximation”, 15:36282 (J;US) 
Density-driven self-consistent-field method: Density functionals 
for electron correlation energy, 15:36274 (J;US) 
Observation of population fluctuations in two-level atoms driven 
by a phase diffusing field, 15:36267 (J;US) 
ATR REACTOR 
Development of a full scope reactor engineering simulator, 
15:34392 (BA;US) 
ATTICS 
A method to predict the hour-by-hour humidity ratio of attic air, 
15:34727 (BA;US) 
Energy measurements of attic barriers installed in single-family 
houses, 15:34734 (BA;US) 
Thickness and density of loose-fill insulations after installation in 
residential attics, 15:35095 (BA;US) 
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ATTITUDES OF THE PUBLIC 


ATTITUDES OF THE PUBLIC 

See PUBLIC OPINION 

AURORAE 

Auroral particle acceleration by DC and low frequency electric 

fields, 15:36240 (RA;FR) 
AURORAL ZONES 

European Rocket and Balloon Programmes and Related Re- 

search, 15:36237 (R;FR) 
AUSTENITIC STEELS 

See also STEEL-CR17NI12MO3-L 

Development and evaluation of advanced austenitic alloys, 
15:34870 (R;US) 

AUTOMATION 
Control of automatic processes: A parallel distributed-processing 
model of the stroop effect. Technical report, 15:36644 (R;US) 
AUTOMOBILE EFFICIENCY STANDARDS 
See AUTOMOBILES 
AUTOMOBILE EXHAUST REACTORS 
See AFTERBURNERS 
AUTOMOBILES 

Downward trend in passenger car fuel economy: A view of re- 
cent data. Technical report, 15:34764 (R;US) 

Evaluation of methods used to desorb the constituents ad- 
sorbed on the charcoal contained in automotive evaporative 
canisters. Part 2. Final report, 15:34835 (R;US) 

Evaluation of methods used to desorb the constituents ad- 
sorbed on the charcoal contained in automotive evaporative 
canisters. Part 1, 15:34834 (R;US) 

Recent results from prototype technology evaluation using 
M100 neat methanol fuel. Technical report, 15:34829 (R;US) 

Requirements for a fuel cell for transportation application, 
15:34599 (R;US) 

AXIONS 
A cosmic axion detector, 15:36315 (J;US) 
Search for dark matter axions, 15:36341 (J;US) 
AXONS 
See NERVE CELLS 
AZO COMPOUNDS 

Reactions of [Cp(CO)2Fe=CHAr]* (Ar = p-CgH4,OMe) with O=N- 

Ar’ (Ar’ =CeHs, p-CeHgNMez) and PhN=NPh, 15:35212 (J;US) 


B MESONS 
See also B NEUTRAL MESONS 
Flavor-changing two-photon decay, 15:36347 (J;US) 
B NEUTRAL MESONS 
Reconstruction of D’s, F’s, and neutrals with the SLD detector, 
15:36312 (R;US) 
BABOONS 
Effects of neutronic irradiation on plasmatic haemostase in ba- 
boons, 15:36048 (RA;FR;In French) 
BACKGROUND RADIATION 
Controllable forms of natural background radiation: Research 
program RENA 1986-1988, 15:35844 (R;NL;In Dutch) 
The net pionic background near the VVRS nuclear reactor, 
15:35644 (R;RO) 
BACTERIA 
See also CORYNEBACTERIUM FASCIANS 
ESCHERICHIA COLI 
METHANOGENIC BACTERIA 
PSEUDOMONAS 
RHODOSPIRILLUM 
Bacterial sorption of heavy metals, 15:36089 (R;US) 
Genetic engineering of single-domain magnetic particles. An- 
nual report, 1 March 1989-2 February 1990, 15:34247 (R;US) 
Mechanism of formation of the carboxyl of acetate by aceto- 
genic bacteria: Progess report, 15:35954 (R;US) 
BAGHOUSES 
Status of proof-of-concept testing at the CFFF [Coal Fired Flow 
Facility], 15:34587 (R;US) 
BALLISTIC MISSILE DEFENSE 
ASATs vs Brilliant Pebbles, 15:35722 (R;US) 


534 ERA Vol. 15, No. 14 


Potential Soviet compromise on ballistic missile defense. Final 
report, 15:34839 (R;US) 
BANKS 
See COMMERCIAL BUILDINGS 
BARIUM COMPOUNDS 
See also BARIUM FLUORIDES 
BARIUM OXIDES 

Alternative cathodes for molten carbonate fuel cells: Final re- 
port, 15:34602 (R;US) 

Direct observation of structural defects in laser-deposited super- 
conducting Y-Ba-Cu-O thin films, 15:35098 (J;US) 

BARIUM FLUORIDES 
Spectroscopy and laser properties of Nd°+-doped CaF2, SrFz 
and BaFo, 15:34982 (R;US) 
BARIUM OXIDES 
See also HOLLANDITE 
Ablation 

Preparation and properties of superconducting thin films by ex- 

cimer laser ablation, 15:34978 (R;US) 
Coatings 

Laser and electrochemical studies of metallization in electronic 
devices. Interim scientific report, 1 September 1987-31 Au- 
gust 1988, 15:34949 (R;IL) 

Critical Field 

Strong low-field H.2 anisotropy in TlbBazCazCu3zO,, 15:35026 

(J;US) 
Crystal Field 

Crystal-field excitations and 

Nd,,,Baz_,Cu3O7, 15:35020 (J;US) 
Crystal Structure 

Effect of deposition rate on properties of YBapCu3;07_, super- 

conducting thin films, 15:35008 (J;US) 
Crystal-Phase Transformations 

X-ray absorption of BaBiO, and 

BaBip 25Pbo 7503, 15:35037 (J;US) 
Deposition 

Effect of deposition rate on properties of YBa2Cu307_, super- 

conducting thin films, 15:35008 (J;US) 
Electric Conductivity 

Field-induced broadening of the resistive transition and two- 
dimensional nature of flux pinning in Y2Ba,CugQOy4¢ films, 
15:35012 (J;US) 

Electronic Structure 

AES and EELS analysis of TIBaCaCuO, thin films at 300 K and 
at 100 K, 15:34998 (J;US) 

Normal-state Cu Knight shift and hole-band modification in 
Y;~xPryBazCu3O7, 15:35025 (J;US) 

Photoemission from single-crystal EuBazCu3O¢,, cleaved be- 
low 20 K; Metallic-to-insulating surface transformation, 
15:34999 (J;US) 

Photoemission studies of high temperature superconductors, 
15:35003 (J;US) 

Emission Spectra 

Optical emission spectroscopy during sputtering of Y-Ba-CU- 

oxide targets, 15:35015 (J;US) 
Energy Losses 

Magnetization and ac-loss characteristics of 

YBao2(Cu,; _,Fex)307 superconductors, 15:35032 (J;US) 
Levitation 

Levitation force and magnetic stiffness in bulk high-temperature 

superconductors, 15:35016 (J;US) 
Magnetic Properties 

Anisotropic magnetic relaxation, hysteresis, and Meissner frac- 
tion in untwinned single-crystal YBazCu307_, produced 
without applying stress, 15:35039 (J;US) 

Magnetic correlations in YBagCu3O¢,, at superconducting con- 
centrations, 15:35038 (J;US) 

Magnetic ordering in (Y;_,Prx)BazCug0O7 as evidenced by 
muon spin relaxation, 15:35028 (J;US) 

Magnetization and ac-loss characteristics of 
YBaz(Cu, —xFex)307 superconductors, 15:35032 (J;US) 

Muon-spin-relaxation study of magnetism in ErBazCu3O¢ 2, 
15:35027 (J;US) 


superconductivity 


superconducting 





New mechanisms for irreversibility in high-7- superconductors 
(invited), 15:35023 (J;US) 

Rotational magnetic processes in YBazCu307, 15:35018 (J;US) 

Two-dimensional magnetic order of Er in ErBazCu307, 
15:35021 (J;US) 

Magnetic Susceptibility 

f-electron localization/delocalization phenomena in PrBazCu307 
and related compounds, 15:35029 (J;US) 

Magnetization 

Time-dependent response and the de Almeida—Thouless line in 
R 1:2:3 superconductors, 15:35030 (J;US) 

Microstructure 

Microstructures of superconducting YBazCu307_, thin films, 
15:34970 (R;US) 

Penetration Depth 

Weak coupling and anisotropy in the magnetic penetra- 
tion depth of the high-temperature superconductor 
TloCazBazCu30 49,5, 15:35041 (J;US) 

Porosity 

Subtle porosity variation in the YBapCu,O(7-x) high- 
temperature superconductor revealed by ultrasonic imaging, 
15:35065 (R;US) 

Specific Heat 

Low-temperature specific heat measurements on metals: Appli- 
cation to high-T, superconductors, 15:34974 (R;US) 

Spin-Lattice Relaxation 

Spin excitations and pairing gaps in the superconducting state 
of YBa2Cu307_5, 15:35036 (J;US) 

Sputtering 

Optical emission spectroscopy during sputtering of Y-Ba-CU- 
oxide targets, 15:35015 (J;US) 

Superconducting Films 

Chemical preparation of powders and films for high temperature 
superconductors, 15:35370 (BA;US) 

Superconductivity 
Cu Knight shifts in the superconducting state of 
YBapCu307_; (T-=90 K), 15:35035 (J;US) 

Better ceramics through chemistry Ill, 15:35369 (B;US) 

Crystal-field excitations and superconductivity in 
Nd,,,Bap_,Cu307, 15:35020 (J;US) 

Effect of deposition rate on properties of YBazCu3zO7_5 super- 
conducting thin films, 15:35008 (J;US) 

Electronic properties of high-temperature superconductors. 
Doctoral thesis, 15:34948 (R;US) 

Epitaxial growth of Dy-Ba-Cu-O superconductor on (100)SrTiO3 
using reactive and activated reactive evaporation processes, 
15:34997 (J;US) 

Experimental evidence of a dimensional 
Y; BapCu307_-, 15:35010 (J;US) 

Flux motion effects in Til-Ca-Ba-Cu-O thin films, 15:34979 (R;US) 

Highly-textured thallium-barium-calcium-copper-oxide polycrys- 
talline superconducting films on silver substrates, 15:34971 
(R;US) 

Interaction of CO, COz and H2O with Ba and YBapCu30,, 
15:35002 (J;US) 

Local charge-density change and superconductivity: A positron 
study, 15:35011 (J;US) 

Magnetic ordering in (Y;_,Prx)BagCu3O7 as evidenced by 
muon spin relaxation, 15:35028 (J;US) 

Reaction between YBapCu307_, and water, 15:35004 (J;US) 

Superconducting Tl-Ca-Ba-Cu-O thin films by reactive mag- 
netron sputtering, 15:34995 (J;US) 

Superconductivity in nonsymmetric epitaxial YBagCug07_ ¢- 
PrBagCu307_;5 superlattices grown by pulsed laser ablation, 
15:34959 (R;US) 

Synthesis and properties of YBaSrCu3O¢.9 prepared from solu- 
ble precursors, 15:35371 (BA;US) 

Thermodynamics 

Experimental and thermodynamic study of nonstoichiometry in 
(YBazCu307_,), 15:35013 (J;US) 

Twinning 

The effect of processing, deformation and annealing on the mi- 
crostructure of Y;Ba,Cu307-5, 15:34967 (R;US) 
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BEAM EMITTANCE 


BARK 
Flash pyrolysis of peat, wood, bark, and lignin: Part 3. Results 
of flash pyrolysis experiments with peat and pine bark, 
15:35283 (R;Fl;in Finnish) 
BARYON NUMBER 2 RESONANCES 
See DIBARYONS 
BASALT 
Chemistry and petrology of the Apennine Front, Apollo 15: Part 
|: KREEP basalts and plutonic rocks, 15:36219 (BA;US) 
llmenite exsolution schemes in Apollo-17 high-Ti basalts, 
15:36189 (R;US) 
The source regions of alkaline volcanoes, 15:36159 (RA;US) 
BASEMENTS 
Research of radon movement in buildings in pursuit of optimal 
mitigation, 15:34732 (BA;US) 
BATES LINAC MIT 
See MIT BATES LINAC 
BATTELLE PACIFIC NORTHWEST LABORATORIES 
Pacific Northwest Laboratory annual report for 1989 to the DOE 
[Department of Energy] Office of Energy Research: Part 4, 
Physical Sciences, 15:36044 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERIES (ISOTOPIC) 
See RADIOISOTOPE BATTERIES 
BATTERY CHARGERS 
Performance of battery charge controllers: An interim test re- 
port, 15:34276 (R;US) 
BEAGLES 
Life-span studies of inhaled plutonium in beagle dogs, 15:36045 
(R;US) 
BEAM BENDING MAGNETS 
Calculation of closed orbit errors due to misalignment of combined 
function magnets with large bend angle, 15:35450 (R;US) 
Modular magnet current regulator, 15:35599 (BA;US) 
Synchrotron radiation damage on insulating materials of TRIS- 
TAN magnets, 15:35611 (BA;US) 
BEAM BUNCHERS 
Electrons RF auto-focusing and capture in bunchers, 15:35459 
(RA;US) 
BEAM BUNCHING 
Bunch length in Internal target mode, 15:35629 (R;NL) 
BEAM CURRENTS 
Low beta linacs and alternating phase focusing, 15:35398 
(RA;US) 
BEAM DYNAMICS 
See also BEAM BUNCHING 
BETATRON OSCILLATIONS 
A low beta FF linac-structure of the IH-type with improved radial 
acceptance, 15:35512 (RA;US) 
Beam dynamics verification in linacs of linear colliders, 
15:35463 (RA;US) 
Computation of two-dimensional microwave-generated electron 
layer evolution in low pressure air, 15:35364 (R;US) 
Electrons RF auto-focusing and capture in bunchers, 15:35459 
(RA;US) 
Longitudinal beam dynamics of a 5-MeV DTL a comparison of 
theory and experiment, 15:35455 (RA;US) 
Nonlinear beam dynamics in a funnel for combining two intense 
ion beams, 15:35452 (RA;US) 
Self-modulation of an intense electron beam in an injector of a 
linac with a feedback, 15:35466 (RA;US) 
Simulation of emittance growth in the ALS pre-injector, 
15:35462 (RA;US) 
Strong and weak instabilities in a 4-D mapping model of accel- 
erator dynamics, 15:35433 (R;US) 
BEAM EMITTANCE 
An emittance measuring system for high-current high- 
brightness, 15:35496 (RA;US) 
Emittance change due to a wire grid, 15:35474 (R;US) 
Emittance measurements at the Bates linac, 15:35538 (RA;US) 
Longitudinal emittance: An introduction to the concept and sur- 
vey of measurement techniques including design of a wall 
current monitor, 15:35643 (R;US) 
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BEAM EXTRACTION 


BEAM EXTRACTION 

Injection parameters and beam oscillations during extraction, 

15:35631 (R;NL) 
BEAM FOCUSING MAGNETS 

Calculation of aberration coefficients up to sixth order of multi- 
pole focusing elements, 15:35542 (RA;US) 

Modular magnet current regulator, 15:35599 (BA;US) 

BEAM INJECTION 

A 6.4 kV pulse generator with transformations: Trainee report 
on the period September-December 1988, 15:35594 (R;NL;In 
Dutch) 

Calculations on beam formation with two coupled RFQ's for the 
EHF injection scheme, 15:35490 (RA;US) 

Compensation of beam loading in the ALS injector linac, 
15:35563 (RA;US) 

Light weight controllable 6 kV power supply, part of the injector 
electronics to be developed for the electron accelerator MEA: 
Trainee report, 15:35595 (R;NL;In Dutch) 

Photoelectric injector design considerations, 15:35527 (RA;US) 

The control and diagnostics system for the CEBAF injector, 
15:35534 (RA;US) 

BEAM MONITORS 

See also BEAM SCANNERS 

Beam determination of quadrupole misalignments and beam 
position monitor biases in the SLC linac, 15:35568 (RA;US) 

BEAM OPTICS 
Betatron function parameterization of beam optics including ac- 
celeration, 15:35458 (RA;US) 
BEAM PERVEANCE 
See BEAM EMITTANCE 
BEAM SCANNERS 

Accelerator beam profile measurements at the Bates linac, 

15:35539 (RA;US) 
BEAM SEPARATORS 

Design of CEBAF’s RF separator and results of cold tests, 

15:35541 (RA;US) 
BEAM STRIPPERS 

Stripping with a Fomblin supersonic jet at 112.5 keV/nucleon, 

15:35493 (RA;US) 
BEAM TRANSPORT 

Beam delivery systems for industrial accelerators, 15:35556 
(RA;US) 

Beam transport with magnetic solenoids and plasma lenses, 
15:35509 (RA;US) 

High-order beam optics - an overview, 15:35457 (RA;US) 

The separated-sector cyclotron: beam transport: Beam diag- 
nostics for beamlines, 15:35592 (RA;ZA) 

The separated-sector cyclotron: beam transport: Beamline vac- 
uum system, 15:35591 (RA;ZA) 

BEAM-PLASMA SYSTEMS 

H~- beam neutralization measurements with a gridded-energy an- 
alyzer, a noninterceptive beam diagnostic, 15:35454 (RA;US) 

Laser and particle beam chemical processes on surface, 
15:35084 (B;US) 

BEAN PLANT 
See PHASEOLUS 
BEARINGS 

See also ROLLER BEARINGS 

Improved analytical capabilities for foil air bearings. Phase 1. Fi- 
nal report, 15 September 1988-15 September 1989, 15:34769 
(R;US) 

BEAT WAVE ACCELERATORS 
Beatwave acceleration experiments, 15:35424 (RA;US) 
BEAUFORT SEA 

NOGAP B-6. Vol 6. Physical data collected in the Beaufort Sea, 

Summer 1987, 15:35890 (R;CA) 
BEAUTY MESONS 

The decay b-—+sgg in the standard model and a nonsoft 
bremsstrahlung extension of the low-energy theorem, 
15:36353 (J;US) 

BEAUTY PARTICLES 

See also BEAUTY MESONS 

B factory via conversion of 1-TeV electron beams into 1-TeV 
photon beams, 15:36348 (J;US) 
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BENZANTHRACENE 

7,12-dimethylbenz(a)anthracene-induced modulation of cy- 
tokines involved in cytotoxic t lymphocyte induction, 15:36069 
(R;US) 

Clastogenicity evaluation of seven chemicals commonly found 
at hazardous industrial-waste sites, 15:36087 (R;US) 

BENZENE 

ENDOR of perylene radicals adsorbed on alumina and silica- 
alumina powders II. The matrix effects, 15:35214 (J;US) 

Perinatal immunotoxicity of benzene toward mouse B cell devel- 
opment, 15:36086 (R;US) 

Reactions of [Cp(CO)2Fe=CHAr}* (Ar = p-CgH,OMe) with O=N- 
Ar’ (Ar’ = CeHs, p-CgHgNMez) and PhN=NPh, 15:35212 (J;US) 

Stabilization/solidification of wastes containing volatile organic 
compounds in commercial cementitious waste forms, 
15:34110 (R;US) 

Synthesis and characterization of a technetium(lIl) nitrosyl com- 
pound: Te(NO)(Cl)(SCioF13)3, 15:35226 (J;US) 

BENZOFURANS 

Validation of emission test method for PCDs and PCDFs: Work 

assignment No. 23. Final report, 15:35768 (R;US) 
BENZOPYRENE 
Compendium of methods for the determination of air pollutants 
in indoor air, 15:35800 (R;US) 

BENZOTHIOPHENES 

See THIONAPHTHENES 
BERKELEY BEVALAC 

See BEVALAC 
BERKELEY SUPERHILAC 

See SUPERHILAC 
BERYLLIUM 

E+ distributions, “nuclear stopping”, and correlations among 
measurements from the 4 detector systems in AGS E802, 
15:36390 (R;US) 

Static quantum size effects in ultra-thin beryllium films, 
15:34865 (R;US) 

Variational predictions of transition energies and electron affini- 
ties: He and Li ground states and Li, Be, and Mg core-excited 
states, 15:36276 (J;US) 

BERYLLIUM 9 TARGET 
Spectra and strangeness production, 15:36304 (R;US) 
BERYLLIUM ISOTOPES 
Search for low-Z nuclei containing massive stable particles, 
15:36400 (J;US) 

BERYLLIUM MODERATORS 

See BERYLLIUM 
BESSEL DIFFERENTIAL EQUATION 

See FOKKER-PLANCK EQUATION 
BETA BEAMS (ELECTRONS) 

See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 

See POSITRON BEAMS 
BETATRON OSCILLATIONS 

Observation of transverse instabilities in the FNAL 20 MeV 
linac, 15:35456 (RA;US) 

BEVALAC 

A compact proton RFQ injector for the Bevalac, 15:35484 (RA;US) 

A proposal to pulse the Bevatron/Bevalac main guide field mag- 
net with SCR power supplies, 15:35597 (BA;US) 

Control of the Bevatron/Bevalac main guide field power supply 
for fast ion switching operation, 15:35598 (BA;US) 

Focal heavy charged particle beams as neural probes of central 
nervous system physiology and pathology, 15:35991 (R;US) 

Self-calibrating position-sensitive silicon detectors, 15:35437 
(R;US) 

BEVATRON 

A proposal to pulse the Bevatron/Bevalac main guide field mag- 
net with SCR power supplies, 15:35597 (BA;US) 

Control of the Bevatron/Bevalac main guide field power supply 
for fast ion switching operation, 15:35598 (BA;US) 

BICRYSTALS 

Diffusion-accommodated sliding of irregularly shaped grain 

boundaries, 15:36485 (J;US) 





BINARY ALLOY SYSTEMS 

First-principles calculation of temperature-composition phase di- 

agrams of semiconductor alloys, 15:36507 (J;US) 
BINARY MIXTURES 

Linear stability of directional solidification cells, 15:36492 (J;US) 

Localized traveling-wave states in binary-fluid convection, 
15:35316 (J;US) 

BINARY STARS 
Synthetic spectra of accretion disks in DQ Her binaries, 
15:36206 (R;US) 
BIOGAS 
See METHANE 
BIOINTRUSION 
Animal intrusion field test plan, 15:35849 (R;US) 
BIOLOGICAL RADIATION EFFECTS 
Scientific Works 1988. Centre de Recherches du Service de 
Sante des Armees, 15:36047 (R;FR) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL WARFARE AGENTS 

Chemical and Biological warfare: Protection, decontamination, 
and disposal. January 1979-April 1990 (A Bibliography from 
the NTIS data base). Report for January 1979-April 1990, 
15:35727 (R;US) 

Chemical and biological warfare: Biology, chemistry, and toxi- 
cology. May 1988-April 1990 (A Bibliography from the NTIS 
data base). Report for May 1988-April 1990, 15:35728 (R;US) 

Hepatic subcellular distribution of (tritium)T-2 toxin, 15:35724 
(R;US) 

Metabolism, mass spectral analysis and mode of action of tri- 
chothecene mycotoxins. Final report, 15 July 1985-14 July 
1989, 15:35725 (R;US) 

BIOLOGY 
See also CRYOBIOLOGY 
GENETICS 
RADIOBIOLOGY 

Laser spectroscopy: Assessment of research needs for laser 
technologies applied to advanced spectroscopic methods, 
15:35729 (R;US) 

BIOMASS 

Biomass fuel characterization: Testing and evaluating the com- 
bustion characteristics of selected biomass fuels: Final report, 
May 1, 1988—July 31, 1989, 15:34202 (R;US) 

Conversion of biomass to methanol and its effect on CO. emis- 
sions, 15:34197 (R;US) 

Requirements for a fuel cell for transportation application, 
15:34599 (R;US) 

Upgrading of directrly liquefied biomass to transportation fuels, 
15:34199 (R;SE) 

BIOMASS CONVERSION PLANTS 

industria/commercial wood energy conversion: A guide to wood 
burning, fuel storage and handling systems, 15:34193 (R;US) 

Use of briquetted and unbriquetted pulp and paper mill sludge in 
a hog fuel boiler: Burning tests: Final report, 15:34799 (R;US) 

Utilization of biofilm reactors in the management of agricultural 
wastes, 15:34200 (R;DK;In Danish) 

BIOPHOTOLYSIS 

Hydrogen productivity by photosynthetic water splitting, 

15:34190 (R;US) 
BIOPHYSICS 

Radiation physics, biophysics, and radiation biology: Annual 
technical progress report, December 1, 1989—November 30, 
1990, 15:36030 (R;US) 

BIOREACTORS 

Advanced bioreactor concepts for coal processing, 15:33901 
(J;NL) 

Advanced wastewater treatment: [Task 6.2]: Final technical re- 
port, April 1, 1987—March 31, 1988 including the quarterly 
technical progress report, January-March 1988, 15:33880 
(R;US) 

Bioreactors and cell culturing. October 1979-January 1990 (A 
Bibliography from the Life Sciences Collection data base). 
Report for October 1979-January 1990, 15:34259 (R;US) 

Mixing effects in coal processing bioreactors, 15:33902 (J;NL) 


BLAST FURNACES 


Utilization of biofilm reactors in the management of agricultural 

wastes, 15:34200 (R;DK;in Danish) 
BIOTECHNOLOGY 

Agenda and Abstracts for the Annual Information Meeting of the 
Environmental Sciences Division, May 2-3, 1990, 15:35730 
(R;US) 

Bioreactors and cell culturing. October 1979-January 1990 (A 
Bibliography from the Life Sciences Collection data base). 
Report for October 1979-January 1990, 15:34259 (R;US) 

Biotechnology and fossil fuels, 15:34006 (RA;CA) 

Biotechnology opportunities in agriculture. June 1980-November 
1989 (A Bibliography from the Management Contents data 
base). Report for June 1980-November 1989, 15:34260 (R;US) 

Microbial treatment for the fossil fuel industries, 15:34557 
(RA;CA) 

Proceedings of the fifth annual general meeting of Biominet, 
15:34527 (R;CA) 

Training in biotechnology at cornell university. Final report, 25 
February 1986-30 November 1989, 15:34248 (R;US) 

BIOTITE 

In situ deformation of micas: A _ high-voltage electron- 

microscope study, 15:34290 (J;US) 
BIPYRIDINES 

A new ortho-metalated dichloro-bridged complex of iridium(Ill) 
with  2,2’-bipyridine: [(Ir(opy-C?,N’)(bpy-N,N’)Cl)oJ[Cl]o, 
15:35215 (J;US) 

An oxo-bridged binuclear vanadium(Ill) 2,2’-bipyridine complex 
and its vanadium(IV) and vanadium(V) oxidation products, 
15:35211 (J;US) 

Electrochemical polymerization of 4-methyl-4’-vinyl-2,2’- 
bipyridine-containing metal complexes: Polymer structure and 
mechanism of formation, 15:35102 (J;US) 

BIRDS 

Wood Storks of the Birdsville Colony and swamps of the Savan- 

nah River site: 1989 Annual report, 15:34394 (R;US) 
BISMUTH 209 

Compound and precompound effects in photon decay of the gi- 

ant dipole resonance, 15:36422 (J;US) 
BISMUTH 209 TARGET 

Compound and precompound effects in photon decay of the gi- 

ant dipole resonance, 15:36422 (J;US) 
BISMUTH ALLOYS 

Absolute evaluation of magnetic ordering in correlated f-electron 

systems, 15:34923 (J;US) 
BISMUTH COMPOUNDS 

See also BISMUTH OXIDES 

Electronic structure study of the formal oxidation states of 
thallium, lead, bismuth in the ASr2Ca,,_;CunO2,,3 supercon- 
ductors (A = Tlo.5Pbo.5, Tlo.5Big.s), 15:35100 (J;US) 

BISMUTH OXIDES 

Characterization of BizSr2Ca;Cu20g, 15:35000 (J;US) 

Effect of substrate temperature and biasing on the formation of 
110 K Bi-Sr-Ca-Cu-O superconducting single target sputtered 
thin films, 15:35099 (J;US) 

Electronic properties of high-temperature superconductors. 
Doctoral thesis, 15:34948 (R;US) 

Solidification of dissolved aqueous iodide by reaction with a- 
Bi203 powder to form a-BisO7I, 15:34104 (R;CA) 

X-ray absorption of BaBiO; and superconducting 
BaBip 25Pbp 7503, 15:35037 (J;US) 

BITTER SPAR 
See DOLOMITE 
BITUMENS 
Biodegradation of tar-sand bitumens from the Ardmore and 
Anadarko Basins, Carter County, Oklahoma, 15:34087 (J;GB) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST FURNACES 

SULA-Energy economical production of steel and metals, 
15:34797 (R;Fl;In Finnish, English) 

Use of natural gas in the blast-furnace area: A white paper. Top- 
ical report, February 1988, 15:34057 (R;US) 
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BLASTING 
See EXPLOSIVE FRACTURING 
BLOOD 

See also BLOOD PLASMA 

Evaluation of health effects in Sequoyah Fuels Corporation 
workers from accidental exposure to uranium hexafluoride, 
15:36039 (R:US) 

Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tems of nonhuman primates: Quarterly report No. 30, 
October-December 1989, 15:36127 (R;US) 

Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tem of nonhuman primates: Quarterly report No. 31, 
January—March 1990, 15:36128 (R;US) 

Kinetics of inhaled krypton in the blood of pregnant ewes and 
their fetuses, 15:36059 (J;US) 

Tether electrical characteristics design report, 15:35677 (R;US) 

[Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tem of nonhuman primates]: Quarterly technical progress 
report No. 28, 15:36126 (R;US) 

BLOOD FLOW 

Computationally efficient algorithms for convection-permeation- 

diffusion models for blood-tissue exchange, 15:35996 (R;US) 
BLOOD PLASMA 

Effects of neutronic irradiation on plasmatic haemostase in ba- 

boons, 15:36048 (RA;FR;In French) 
BLOWERS 

The effects of wind on residential building leakage measure- 

ments, 15:34697 (R;US) 
BODY COMPOSITION 

Studies of energy intakes, body composition and application of 
stable isotope methods in infants: Progress report on the 
project: Comparative studies of nutrition and metabolism in 
Australia and Papua New Guinea using stable isotope tech- 
niques, 15:36021 (RA;XA) 

BOILERS 

Application of condensing technology to heavy oil recovery boil- 
ers, 15:34084 (RA;CA) 

Comprehensive report to Congress: Clean coal technology pro- 
gram: Low NO,/SO, burner retrofit for utility cyclone boilers, 
15:34322 (R;US) 

industria/commercial wood energy conversion: A guide to wood 
burning, fuel storage and handling systems, 15:34193 (R;US) 

Jacket and stack losses from multifamily boilers, 15:34737 
(BA;US) 

BOILING WATER COOLED AND MODERATED REACTOR 
See BWR TYPE REACTORS 
BOLTZMANN COLLISION INTEGRAL 

See BOLTZMANN EQUATION 
BOLTZMANN EQUATION 

Exact solutions of the Boltzmann equation, 15:36522 (R;FR) 
BOLTZMANN TRANSPORT EQUATION 

See BOLTZMANN EQUATION 
BONDING 

Evaluation of filled elastomers: Final report, 15:34776 (R;US) 
BONE DISEASES 

See SKELETAL DISEASES 
BONE MARROW CELLS 

Hematologic status of mice submitted to sublethal total body ir- 
radiation with mixed neutron-gamma radiation, 15:36049 
(RA;FR;In French) 

Interleukin-1 enhances survival of lethally irradiated mice 
treated with allogeneic bone marrow cells, 15:36027 (R;US) 

BONNEVILLE POWER ADMINISTRATION 

Bonneville Power Administration 1989 annual report, 15:34569 
(R;US) 

Columbia River Basin Fish and Wildlife Program Annual Imple- 
mentation Work Plan for fiscal year 1990, 15:34237 (R;US) 

BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
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BOREHOLES 

A review of geophysical investigations at the site of Chalk River 
Nuclear Laboratories, Ontario, 15:35826 (R;CA) 

Microwave measurements of water vapor partial pressure at 
temperatures up to 350°C (Yucca Mountain Project), 
15:34154 (R;US) 

BORN-GREEN-YVON EQUATION 

See BOLTZMANN EQUATION 

BORON 

Boron-modified Sm2Co,7 magnets. Quarterly report, 15:34887 
(R;JP) 

Electronic structure of Si(111)-B(,/3 x \/3 )A30° studied by Si 
2p and B 1s core-level photoelectron spectroscopy, 15:35132 
(J;US) 

BORON 12 

Measurement of the beta spectral shapes of '*B and '@N, 

15:36407 (J:US) 
BORON ALLOYS 

Industrial scale processing and elevated temperature properties 
of NigA1-Cr-Zr-B alloys, 15:34904 (BA;US) 

Magnetic and structural properties of high-coercivity 
ProFe,4B:Pr cosputtered films, 15:34932 (J;US) 

BORON CARBIDES 
Microwave sintering of boron carbide, 15:34990 (BA;US) 
BORON FLUORIDES 

Dynamics of molecular hydrogen in the complex trans-[Fe(n*- 
H2)(H)(PPhs2CH2CH2PPh2)2JBF, in the solid state as 
revealed by neutron-scattering experiments, 15:35220 (J;US) 

Synthesis and properties of chiral rhenium ether complexes of the 
formula [(7>-Cs5Hs)Re(NO)(PPh3)(ORz2)}*X~, 15:35213 (J;US) 

BORON ISOTOPES 

See also BORON 12 

Search for low-Z nuclei containing massive stable particles, 
15:36400 (J;US) 

BORON NITRIDES 

Thermally induced borazine dehydropolymerization reactions. 
Synthesis and ceramic conversion reactions of a new high- 
yield polymeric precursor to boron nitride, 15:34994 (J;US) 

BOROSILICATE GLASS 
Evaluation of sorbent materials: Revision, 15:35059 (R;US) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSONS 
See also GLUONS 
INTERMEDIATE BOSONS 
Multipole expansion of conserved tensor currents and the num- 
ber of form factors, 15:36384 (J;US) 
BOTTOM MESONS 
See BEAUTY MESONS 
BOTTOM PARTICLES 
See BEAUTY PARTICLES 
BOUNDARY LAYERS 
Atmospheric electricity in the planetary boundary layer, 
15:36153 (RA;US) 
BPA 
See BONNEVILLE POWER ADMINISTRATION 
BRACKISH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
BRAIN 

Cell and tissue kinetics of the subependymal layer in mouse brain 
following heavy charged particle irradiation, 15:36038 (R;US) 

PET studies of brain energy metabolism in a model of subcortical 
dementia: Progressive Supranuclear Palsy, 15:35985 (R;FR) 

The theoretical basis and clinical methodology for stereotactic 
interstitial brain tumor irradiation using iododeoxyuridine as a 
radiation sensitizer and samarium-145 as a brachytherapy 
source, 15:35983 (R;US) 

Use of the power burst facility for boron neutron capture ther- 
apy, 15:34397 (R;US) 

BREAKERS (CIRCUIT) 

See CIRCUIT BREAKERS 
BREAKWATERS 

See DAMS 





BREEDING BLANKETS 

Blanket concepts for the ARIES commercial tokamak reactor 
study, 15:36619 (BA;US) 

Chemisorption and implantation of hydrogen ‘isotopes in lithium- 
based fusion blanket ceramics and their thermal release: A 
study by nuclear reaction analysis, 15:36585 (R;CA) 

Thermal-hydraulic design of a solid particulate fusion reactor 
blanket, 15:36616 (BA;US) 

BRICKS 

Heat transfer characteristics of a masonry cavity wall, 15:35094 
(BA;US) 

The New Netherland/New York ceramic chemistry archive: 
Compositional analysis of bricks by ICP, 15:35168 (R;US) 

BRINES 

Brine disposal in Ohio, 15:34023 (RA;CA) 

Disposal of oilfield brine, drilling fluids and drill cuttings in the 
province of Ontario, 15:34024 (RA;CA) 

Implementation of initial tests in the Brine Inflow Room (Room 
Q) of the Waste Isolation Pilot Plant, 15:34150 (R;US) 

BRITISH COLUMBIA 

A prospectus for the proposed Williston Substation to Kelly Lake 
Substation 500kV transmission line, 15:34465 (R;CA) 

Hog fuel yield factors for British Columbia, 15:34192 (R;CA) 

Interim report of the States/British Columbia Task Force on Oil 
spills, 15:34036 (R;CA) 

Measurement of volatile organic compounds in the Greater Van- 
couver Regional District, August-December 1988, 15:35744 
(R;CA) 

Report on the ocean science and technology sector of the 
oceans industry of British Columbia, 15:34528 (R;CA) 

The Nestucca oil spill: Preliminary evaluation of impacts on the 
west coast of Vancouver Island, 15:34027 (R;CA) 

BROMINATED ALIPHATIC HYDROCARBONS 

Broadband ultrafast absorption spectroscopy in the hard ultravi- 
olet: Evolution of the CF2 radical upon photodissociation of 
CF2Bro, 15:35255 (R;US) 

BROMINE 

Absolute photoionisation cross sections of open-shell atoms: An 
experimental modulation spectroscopic study at 584 A. Doc- 
toral thesis, 15:36257 (R;NL) 

BROMINE BROMIDES 

See BROMINE 
BROMINE IONS 

Lifetime of the 2°S, state of heliumlike "°Br%+, 15:36284 (J;US) 
BRONCHOGENIC CARCINOMA 

See CARCINOMAS 

RESPIRATORY SYSTEM DISEASES 

BROOKHAVEN AGS 

AGS experiments—1987, 1988, 1989: Sixth edition, 15:35384 
(R;US) 

The AGS H~ RFQ preinjector, 15:35404 (RA;US) 

BROOKHAVEN RHIC 
Status of the Relativistic Heavy lon Collider, 15:35385 (R;US) 
BRUCE-1 REACTOR 

AECB staff review of Bruce NGS’A’ operation for the year 1987, 

15:34364 (R;CA) 
BRUCE-2 REACTOR 

AECB staff review of Bruce NGS’A’ operation for the year 1987, 

15:34364 (R;CA) 
BRUCE-3 REACTOR 

AECB staff review of Bruce NGS’A’ operation for the year 1987, 

15:34364 (R;CA) 
BRUCE-4 REACTOR 
AECB staff review of Bruce NGS’A’ operation for the year 1987, 
15:34364 (R;CA) 
BSF REACTOR 
See BSR-1 REACTOR 
BSR-1 REACTOR 

Bulk shielding facility quarterly report, October, November, and 

December 1989, 15:34400 (R;US) 
BSR-2 REACTOR 

Bulk shielding facility quarterly report, October, November, and 

December 1989, 15:34400 (R;US) 


BUILDINGS 
indoor Air Pollution 


BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUDGETS 
Energy use in state owned facilities: Annual report fiscal year 
1987-88, 15:34692 (R;US) 
BUILDING (CONSTRUCTING) 
See CONSTRUCTION 
BUILDING MATERIALS 
See aiso BRICKS 
CEMENTS 
CONCRETES 
Characterization of the leaching performance of intact products, 
15:35171 (R;NL;In Dutch) 
Design and organization of the database UITLOOG, 15:36683 
(R;NL;In Dutch) 
Elemental composition of primary and secondary materials, 
15:35170 (R;NL;In Dutch) 
Fire tests on coverings with a substrate of cellular plastics, 
15:34717 (R;Fl) 
Light-colored surfaces to reduce summertime urban temperature: 
Benefits, costs, and implementation issues, 15:35088 (BA;US) 
Radiological and chemical completion report for overhead pip- 
ing removal for the Weldon Spring Site Remedial Action 
Project, Weldon Spring, Missouri, 15:34120 (R;US) 
The effect of temperature on the properties of wood and glue- 
lines, 15:34716 (R;Fl;in Finnish) 
BUILDINGS 
See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
EARTH-COVERED BUILDINGS 
HOSPITALS 
LABORATORY BUILDINGS 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
Aging 
Description of the Structural Materials Information Center being 
established at the Oak Ridge National Laboratory, 15:34404 
(R;US) 
Airtightness 
Periodic flow through thin-plate slots, 15:34702 (R;SE) 
Architecture 
Solar building architecture, 15:34278 (B;US) 
Construction 
District cooling assessment program: Final report, 15:34802 
(R;US) 
Decontamination 
Case study evaluation of PCB [polychlorinated biphenyl] fires: 
Final report, 15:34472 (R;US) 
Design 
Energy consumption of buildings in residential areas in the town 
planning process, 15:34812 (R;Fl;in Finnish) 
Opportunities in solar energy research over the next decade, 
15:34245 (R;US) 
Energy Conservation 
Atrium buildings, 15:34695 (R;Fl;in Finnish) 
Energy Consumption 
Economy-oriented developing of the municipal building mainte- 
nance, 15:34700 (R;Fl;in Finnish) 
Energy consumption of buildings in residential areas in the town 
planning process, 15:34812 (R;Fl;In Finnish) 
Energy Efficiency 
Cost data collection for manufactured homes in RCDP [Resi- 
dential Construction Demonstration Project], 15:34682 (R;US) 
Electrochromic sun control coverings for windows, 15:34711 
(R;US) 
Energy design for architects, 15:34720 (B;US) 
Energy Management Systems 
Military EMCS: Implications for utilities, cities, and energy ser- 
vices, 15:34740 (BA;US) 
Indoor Air Pollution 
NIOSH testimony on indoor air quality before the Subcommittee 
on Natural Resources, Agriculture Research and Environment 
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Committee on Science, Space, and Technology, US House of 
Representatives by P. J. Bierbaum, September 27, 1989, 
15:35780 (R;US) 

Maintenance 

Economy-oriented developing of the municipal building mainte- 
nance, 15:34700 (R;Fl;In Finnish) 

Passive Solar Cooling Systems 
Light-colored surfaces to reduce summertime urban temperature: 
Benefits, costs, and implementation issues, 15:35088 (BA;US) 
Roofs 
Atrium buildings, 15:34695 (R;Fl;in Finnish) 
Shading 

The wind-shielding and shading effects of trees on residential 

heating and cooling requirements, 15:34696 (R;US) 
Simulation 

Hydraulic network simulation: IEA-Annex 10: Building System 

Simulation Work, 15:34718 (R;Fl) 
Space Hvac Systems 

Hydraulic network simulation: IEA-Annex 10: Building System 

Simulation Work, 15:34718 (R;Fl) 
Thermal insulation 

Polyurethane/polyisocyanurate foam thermal insulation. Novem- 
ber 1983-February 1990 (A Bibliography from the Rubber and 
Plastics Research Association data base). Report for Novem- 
ber 1983-February 1990, 15:34706 (R;US) 

Weatherization 

Energy conservation program evaluation: Practical methods, 
useful results: Proceedings: Volume 1, August 19 sessions, 
15:34617 (R:US) 

BUILDINGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BULK SHIELDING REACTOR-1 

See BSR-1 REACTOR 
BULK SHIELDING REACTOR-2 

See BSR-2 REACTOR 
BUNCHING (BEAM) 

See BEAM BUNCHING 
BURNERS 

Oxygen enriched combustion system performance study: Vol- 
ume 4, Combustion testing utilizing a PSA [Pressure Swing 
Adsorption] oxygen enriched air production system: Phase 1, 
Final report, 15:35326 (R;US) 

BURSA OF FABRICIUS 

See BIRDS 

BUSES 

Requirements for a fuel cell for transportation application, 

15:34599 (R:US) 
BUTANOLS 

Bioreactors and fermentation. June 1978-January 1990 (A Bibli- 
ography from the Life Sciences Collection data base). Report 
for June 1978-January 1990, 15:34195 (R;US) 

The synthesis of butyronitrile from n-butanol and ammonia over 
rhodium (111) and (331) single-crystal surfaces, 15:34222 
(J;US) 

BUTENES 

Semiconductor-olefin adducts. Photoluminescent properties of 
cadmium sulfide and cadmium selenide in the presence of 
butenes, 15:35158 (J;US) 

Stereoselective photooxidation of trans-2-butene to epoxide by 
nitrogen dioxide excited with red light in a cryogenic matrix, 
15:35163 (J;US) 

BUTYL ALCOHOLS 
See BUTANOLS 
BUTYLENES 
See BUTENES 
BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also CLINTON-1 REACTOR 
DODEWAARD REACTOR 
ENRICO FERMI-2 REACTOR 
GRAND GULF-1 REACTOR 
GRAND GULF-2 REACTOR 
HDR REACTOR 


540 ERA Vol. 15, No. 14 


A simplified inelastic seismic analysis method for piping sys- 
tems: Final report, 15:34410 (R;US) 

Effects of blowdown flows on isolation valve operability, 
15:34429 (BA;US) 

Improving construction performance: Volume 3: Design for 
Constructability Program, 15:34336 (R;US) 

Licensee Event Report (LER) compilation for month of April 
1990: Volume 9, No. 4, 15:34375 (R;US) 

Prediction methods environmental-effect reporting: Part: Radia- 
tion (2), 15:34341 (R;NL;In Dutch) 

Technology programs in support of advanced light water 
reactors: Executive summary, Volume 1: Design for Con- 
structability Program, 15:34343 (R;US) 

The BWR [Boiling Water Reactor] Emergency Operating Proce- 
dures Tracking System (EOPTS): Evaluation by control-room 
operating crews: Final report, 15:34412 (R;US) 

[Design for constructability studies in support of the DOE ALWR 
(Advanced Light Water Reactor) Program]: Volume 4, En- 
hancing constructability through design, 15:34333 (R;US) 

[Design for constructability studies in support of the DOE ALWR 
(Advanced Light Water Reactor) Program]: Volume 2, Pro- 
gram description, 15:34335 (R;US) 

[Installation of a boiling water reactor core melt progression phe- 
nomena program]: Foreign trip report, May 14—May 25, 1990, 
15:34417 (R;US) 

BY-PRODUCTS 

Microbial desulfurization of alkali solubilized Illinois No. 6 coal, 

15:33897 (BA;US) 


Cc 


CABLES (ELECTRIC) 

See ELECTRIC CABLES 
CACTACEAE 

See CACTI 
CACTI 

Comparative cactus architecture and par interception, 15:36011 
(J;US) 

CADMIUM 

Fiscal year 1988 program report: Colorado Water Resources 
Research Institute. Annual report, 15:35903 (R;US) 

Metal-induced alteration of the cell membrane/cytoplasm com- 
plex studied by flow cytometry and detergent lysis, 15:36068 
(R;US) 

Toxic substances: Effects on fish. January 1978-July 1989 (A 
Bibliography from Pollution Abstracts). Report for January 
1978-July 1989, 15:35932 (R;US) 

Water pollution effects of metals on fresh-water fish. April 1971- 
April 1990 (A Bibliography from the NTIS data base). Report 
for April 1971-April 1990, 15:36098 (R;US) 

CADMIUM COMPOUNDS 
See also CADMIUM SELENIDES 
CADMIUM SULFIDES 
CADMIUM TELLURIDES 
Bacterial sorption of heavy metals, 15:36089 (R;US) 
CADMIUM SELENIDES 

Semiconductor-olefin adducts. Photoluminescent properties of 
cadmium sulfide and cadmium selenide in the presence of 
butenes, 15:35158 (J;US) 

CADMIUM SULFIDES 

Biexcitons in semiconductor quantum dots, 15:35111 (J;US) 

Semiconductor-olefin adducts. Photoluminescent properties of 
cadmium sulfide and cadmium selenide in the presence of 
butenes, 15:35158 (J;US) 

CADMIUM TELLURIDE SOLAR CELLS 

Progress in thin film solar photovoltaic technologies, 15:34270 

(BA;US) 
CADMIUM TELLURIDES 

Transmission electron microscopy study of CdTe(111) grown on 

GaAs(100) by molecular-beam epitaxy, 15:35117 (J;US) 
CALANDRIAS 

Examination of core components removed from CANDU reac- 

tors, 15:34360 (R;CA) 





CALCIUM 40 TARGET 

Large-angle elastic and inelastic scattering of Pi(+) and Pi(-) 
from (28)Si and (40)Ca. Master's thesis, 15:36410 (R;US) 

Relaxation of angular momentum in fission and quasifission re- 
actions, 15:36404 (J;US) 

CALCIUM 48 TARGET 

Relaxation of angular momentum in fission and quasifission re- 

actions, 15:36404 (J;US) 
CALCIUM CHLORIDES 

Toxic substances: Effects on fish. January 1978-July 1989 (A 
Bibliography from Pollution Abstracts). Report for January 
1978-July 1989, 15:35932 (R;US) 

CALCIUM COMPOUNDS 

See also CALCIUM OXIDES 

Electronic structure study of the formal oxidation states of 
thallium, lead, bismuth in the ASr2Ca,,_;CunO2,,3 supercon- 
ductors (A = Tlo.5Pbo5, Tlo.sBio.5), 15:35100 (J;US) 

CALCIUM FLUORIDES 

Role of lattice mismatch and surface chemistry in the formation of 
epitaxial semiconductor-insulator interfaces, 15:35136 (J;US) 

Spectroscopy and laser properties of Nd°+-doped CaF2, SrF2 
and BaF>, 15:34982 (R;US) 

CALCIUM OXIDES 

AES and EELS analysis of TIBaCaCuO, thin films at 300 K and 
at 100 K, 15:34998 (J;US) 

Effect of substrate temperature and biasing on the formation of 
110 K Bi-Sr-Ca-Cu-O superconducting single target sputtered 
thin films, 15:35099 (J;US) 

Electronic properties of high-temperature superconductors. 
Doctoral thesis, 15:34948 (R;US) 

Flux motion effects in Tl-Ca-Ba-Cu-O thin films, 15:34979 (R;US) 

High-t(c) copper-oxide superconductors, 15:35044 (P;US) 

Highly-textured thallium-barium-calcium-copper-oxide polycrys- 
talline superconducting films on silver substrates, 15:34971 
(R;US) 

Kinetics of the high-temperature reaction of SO2 with CaO 
particles using gas-phase Fourier transform infrared spec- 
troscopy, 15:35210 (J;US) 

Strong low-field H,2 anisotropy in TlzBazCagCu30,, 15:35026 
(J;US) 

Superconducting Tl-Ca-Ba-Cu-O thin films by reactive mag- 
netron sputtering, 15:34995 (J;US) 

Weak coupling and anisotropy in the magnetic penetra- 
tion depth of the high-temperature superconductor 
TloCapBapCu30 40,5, 15:35041 (J;US) 

CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
CALIBRATION 

Self-calibrating position-sensitive silicon detectors, 15:35437 
(R;US) 

CALIBRATION STANDARDS 

Preliminary results of the IAEA intercomparisons with thirteen 
stable-isotope-labelled reference materials containing °H, 
13C, 15N and 180, 15:36020 (RA;XA) 

Preparation and validation of a large size dried spike: Batch 
SAL-9924, 15:35173 (R;XA) 

CALIFORNIA 

Active tectonics along the western continental margin of the 
conterminous United States, 15:36172 (RA;US) 

Field trips tour southern California and Colorado. Front page, 
1986. Formal report, 15:34010 (R;US) 

Hydrocarbon emissions from vegetation found in California's 
Central Valley. Final report, 15:35790 (R;US) 

Role of grid-based, reactive air-quality modeling in policy analy- 
sis: Perspectives and implications, as drawn from a case 
study. Final report, 15:35767 (R;US) 

Waste-water characterization and hazardous-waste technical 
assistance survey, Mather AFB California. Final report, 28 
November-9 December 1988, 15:35858 (R;US) 

CALIFORNIUM 252 

Cf-252: Properties, production, source fabrication, and procure- 

ment, 15:35264 (R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 


CANADA 
Natural Gas Distribution Systems 


CAMERAS 
See also STREAK CAMERAS 
Two-dimensional temperature mapping using thermographic 
phosphors, 15:34780 (R;US) 
CANADA 
See also ALBERTA 
BRITISH COLUMBIA 
MANITOBA 
NORTHWEST TERRITORIES 
NOVA SCOTIA 
ONTARIO 
SASKATCHEWAN 
YUKON TERRITORY 


Air Pollution Control 

Acid rain control: Potential commercial forestry benefits to 

Canada, 15:35825 (R;CA) 
Automotive Fuels 

The elimination of leaded motor gasoline: Effect on Canadian 

gasoline engines beyond 1990, 15:34836 (R;CA) 
Coal Industry 

Canadian minerals yearbook: Review and outlook, 1988, 

15:34558 (R;CA) 
Demonstration Programs 
The Federal Energy R & D Program: Putting imagination to 
work, 15:34612 (R;CA) 
Electric Power Industry 
Inter-utility electricity trade review, 15:34576 (R;CA) 
Electric Utilities 

The role of crown corporations in the efficient production and 
use of electricity. Vol.2, Canadian electric utility industry: A 
description, 15:34580 (R;CA) 

The role of crown corporations in the efficient production and 
use of electricity. Vol.1., An economic analysis of the produc- 
tion, investment, and financing behavior of the Canadian 
electric utility industry, 15:34579 (R;CA) 

Energy Conservation 

Reports of the first and second meetings of Public Interest 
Groups with the Canadian Environmental Advisory Council, 
15:34551 (R;CA) 

Energy Policy 

Reasons for decision: Letter dated 7 September 1989 on the 
proposed amendment to export impact assessment filing re- 
quirements, 15:34069 (R;CA) 

Reasons for decision: Letter dated 7 September 1989 on the 
proposed amendment to export impact assessment filing re- 
quirements, 15:34070 (R;CA) 

Energy Source Development 

EMR [Energy, Mines and Resources] annual report 1985/86, 
15:34555 (R;CA) 

Northeast International Committee on Energy: Annual report, 
15:34552 (R;CA) 

Environmental Policy 

Reports of the first and second meetings of Public Interest 
Groups with the Canadian Environmental Advisory Council, 
15:34551 (R;CA) 

Forestry 

Acid rain control: Potential commercial forestry benefits to 

Canada, 15:35825 (R;CA) 
Low-Level Radioactive Wastes 

AECL experience with low-level radioactive waste technologies, 
15:34105 (R;CA) 

Natural Gas Distribution Systems 

Reasons for decision [in the matter of] Westcoast Energy Inc.: 
Application dated 5 July 1989 for new tolls effective 1 January 
1990, 15:34071 (R;CA) 

Reasons for decision [in the matter of] Westcoast Energy Inc.: 
Application dated 5 July 1989 for new tolls effective 1 January 
1990, 15:34072 (R;CA) 

Reasons for decision: Information on gas supply required to be 
provided by TransCanada Pipelines Limited in support of its 
1991/92 and 1992-1993 facilities applications, 15:34065 
(R;CA) 
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CANADA 
Natural Gas Industry 


Natural Gas Industry 

Canadian minerals yearbook: Review and outlook, 1988, 
15:34558 (R;CA) 

Crude oil and natural gas, 15:34559 (RA;CA) 

Reasons for decision: Information on gas supply required to be 
provided by TransCanada Pipelines Limited in support of its 
1991/92 and 1992/93 facilities application, 15:34066 (R;CA) 

Reasons for decision: Review of certain aspects of the market- 
based procedure, 15:34068 (R;CA) 

Reasons for decision: Review of certain aspects of the market- 
based procedure, 15:34067 (R;CA) 

Oftshore Drilling 

Environmental code of practice for treatment and disposal of 
waste disharges from offshore oil and gas operations, 
15:34028 (R;CA) 

Oil Sand industry 

Canadian minerals yearbook: Review and outlook, 1988, 
15:34558 (R;CA) 

Crude oil and natural gas, 15:34559 (RA;CA) 

Petroleum industry 

Canadian minerals yearbook: Review and outlook, 1988, 
15:34558 (R;CA) 

Crude oil and natural gas, 15:34559 (RA;CA) 

Oil and gas fiscal regimes of the western Canadian provinces, 
15:34014 (R;CA) 

Power Demand 

Critical issues in electric power planning in the 1990s. Vol. 1, 

15:34562 (R;CA) 
Power Systems 

Critical issues in electric power planning in the 1990s. Vol. 1, 
15:34562 (R;CA) 

Critical issues in electric power planning in the 1990s. Vol. 2, 
15:34561 (R;CA) 

Inter-utility electricity trade review, 15:34576 (R;CA) 

Research Programs 

Canada’s bioenergy R&D strategy - 1987, 15:34583 (R;CA) 

The Federal Energy R & D Program: Putting imagination to 
work, 15:34612 (R;CA) 

Western and northern Canada acid deposition/LRTAP [long- 
range transport of atmospheric pollutants] activities, annual 
report, 1988: A report on monitoring and research studies re- 
lated to acid rain and long-range transport of atmospheric 
pollutants in western and northern Canada, 15:34505 (R;CA) 

Resource Development 

EMR [Energy, Mines and Resources] annual report 1985/86, 

15:34555 (R;CA) 
Waste Management 
Guidelines for the management of wastes containing polychlori- 
nated biphenyls (PCBs), 15:34517 (R;CA) 
CANADIAN AECB 
Annual report: 1985-86, 15:34370 (R;CA;In English, French) 
CANADIAN ORGANIZATIONS 

See also CANADIAN AECB 

An overview of combustion research at the gas dynamics labo- 
ratory, NRC, 15:34525 (RA;CA) 

CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also BRUCE-1 REACTOR 
BRUCE-2 REACTOR 
BRUCE-3 REACTOR 
BRUCE-4 REACTOR 

CANDU 6 probabilistic safety study summary, 15:34358 (R;CA) 

FEAST: a two-dimensional non-linear finite element code for 
calculating stresses, 15:34356 (R;CA) 

Recent uses of the finite element method in design/analysis of 
CANDU fuel, 15:34355 (R;CA) 

Requirements for the reactor regulating systems of CANDU nu- 
clear power plants, 15:34385 (R;CA) 

The Canadian R and D program targeted at CANDU reactors, 
15:34363 (R;CA) 

CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
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CAPACITORS 
Destructive tests on low voltage metallized polypropylene ca- 
pacitors, 15:34453 (R;IT) 
Mechanical and thermomechanical stress states in wound, com- 
posite rolls, 15:35071 (R;US) 
CAPILLARIES 
Computationally efficient algorithms for convection-permeation- 
diffusion models for blood-tissue exchange, 15:35996 (R;US) 
CARBAMIDE 
See UREA 


CARBIDES 
See also BORON CARBIDES 
SILICON CARBIDES 

Chemical vapor deposition. August 1988-March 1990 (A Bibli- 
ography from the NTIS data base). Report for August 
1988-March 1990, 15:34888 (R;US) 

Problems of enclosed crystal interfaces, 15:34883 (R;US) 

CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 

Chemical vapor deposition. August 1988-March 1990 (A Bibli- 
ography from the NTIS data base). Report for August 
1988-March 1990, 15:34888 (R;US) 

Combustion synthesis in the Ti-C-Ni-Al system, 15:35078 (R;US) 

Effects of relativity on resonant transfer and excitation in colli- 
sions of U®°+ with light targets, 15:36283 (J;US) 

Experimental investigation of the thermal conductivity of porous 
adsorbents. Master's thesis, 15:34947 (R;US) 

Fiber reinforcement of amorphous carbon: 
15:34846 (R;Fl;In Finnish, English) 

Power density effects in the physical and chemical properties of 
sputtered diamond-like carbon thin films, 15:35064 (R;US) 

CARBON 12 

(x+, x*’ N) reactions on '*C and 2°8Pb near the giant reso- 
nance region, 15:36403 (R;US) 

50 MeV z+ and z— scattering from 1*C, 15:36406 (J;US) 

CARBON 12 TARGET 

50 MeV x* and x~ scattering from 1*C, 15:36406 (J;US) 

Measurement of the exclusive cross section 
12C(v.,e—)'*N(g.s.), 15:36408 (J;US) 

Quasielastic reaction mechanism studied using the reaction 
12C(e,e'p), 15:36405 (J;US) 

Spin alignment and density matrix measurement in 28Si + 12C 
orbiting reaction, 15:36402 (R;US) 

CARBON 14 COMPOUNDS 

Delayed recycling of plasma FFA in mice: Revised model of 

turnover and oxidation, 15:36013 (J;US) 
CARBON DIOXIDE 

Accuracy assessment of EPA protocol gases in 1988, 15:35786 
(R;US) 

Agenda and Abstracts for the Annual Information Meeting of the 
Environmental Sciences Division, May 2-3, 1990, 15:35730 
(R;US) 

An investigation of active and selective oxygen in vanadium 
phosphorus oxide catalysts for n-butane conversion to maleic 
anhydride, 15:35197 (R;US) 

Coal/char reactivity: Final technical report, April 1, 1987—March 
31, 1988 including the Quarterly technical progress report, 
January—March 1988, 15:33960 (R;US) 

Compendium of methods for the determination of air pollutants 
in indoor air, 15:35800 (R;US) 

Conversion of biomass to methanol and its effect on CO. emis- 
sions, 15:34197 (R;US) 

Direct methanol/air fuel cells: 
15:34607 (R;US) 

Gas scrubbers used in pollution control. August 1987-March 
1990 (A Bibliography from the COMPENDEX data base). Re- 
port for August 1987-March 1990, 15:35808 (R;US) 

Greenhouse gases: Changing the global climate: Revision 1, 
15:35813 (R;US) 


Final report, 


Systems _ considerations, 





Health-hazard evaluation report HETA 88-001-1995, Broward 
County Library, Ft. Lauderdale, Florida, 15:35776 (R;US) 

Nonlocal integral-equation approximations. Il. Lennard-Jones 
fluids, 15:35250 (J;US) 

Physiological basis of differential plant sensitivity to changes in 
atmospheric quality, 15:36090 (R;US) 

State-resolved vibrational, rotational, and translational energy 
deposition in CO2(00°1) excited by collisions with hot hydro- 
gen atoms, 15:36288 (J;US) 

The phytosystem as a sink for carbon dioxide, 15:35746 (R;US) 

The role of atmospheric chemistry in climate change, 15:35814 
(B;US) 

CARBON DIOXIDE INJECTION 

Development of effective gas solvents including carbon dioxide 
for the improved recovery of West Sak oil: Final report, 
15:34005 (R;US) 


CARBON FIBERS 
Oxygen concentrations on surfaces of carbon fibers. Final re- 
port, 15:35045 (R;US) 
Radiation-curable prepreg composites, 15:35048 (R;CA) 
[High temperature flaw assessment procedure]: Foreign trip re- 
port, April 20, 1990—May 19, 1990, 15:34367 (R;US) 


CARBON IONS 
Evidence for ion cooling and an observation of ion heating in 
Cornell EBIS |, 15:35619 (J;US) 


CARBON ISOTOPES 
See also CARBON 12 
Search for low-Z nuclei containing massive stable particles, 
15:36400 (J;US) 


CARBON MONOXIDE 

Coal/char reactivity: Final technical report, April 1, 1987—March 
31, 1988 including the Quarterly technical progress report, 
January—March 1988, 15:33960 (R;US) 

Compendium of methods for the determination of air pollutants 
in indoor air, 15:35800 (R;US) 

Development and evaluation of instrumentation for measure- 
ment of indoor air quality, 15:35793 (R;US) 

Direct alcohol synthesis using copper/cobalt catalysts, 15:33908 
(J;US) 

Gas scrubbers used in pollution control. August 1987-March 
1990 (A Bibliography from the COMPENDEX data base). Re- 
port for August 1987-March 1990, 15:35808 (R;US) 

NIOSH testimony on flight attendants and airport ground-crew 
workers before the Subcommittee on Government Activities 
and Transportation, House Committee on Government Oper- 
ations by J. M. Melius, August 16, 1980, 15:36074 (R;US) 

National Performance Audit Program: Ambient air audits of ana- 
lytical proficiency, 1988. Project report, 15:35766 (R;US) 

National air pollutant emission estimates, 1940-1988. Final re- 
port, 15:35797 (R;US) 

National air quality and emissions trends report, 1988, 15:35798 
(R;US) 

Reductive coupling of carbon monoxide to C2 products: 
Progress report, May 1, 1988—April 30, 1990, 15:35191 (R;US) 

Treatment of methylene-induced carbon monoxide poisoning 
with hyperbaric oxygenation. Final report, 15:36065 (R;US) 

[Metallacumulenes and carbide complexes]: Progress report, 
May 1, 1989—April 30, 1990, 15:35192 (R;US) 


CARBON OXYCHLORIDE 
See PHOSGENE 


CARBON STEELS 
500-hour superheater/ITAH tube corrosion in the CFFF [Coal 
Fired Flow Facility], 15:34588 (R;US) 
Fluidized bed combustion of low-rank coals: [Task 4.1]: Second 
year technical report, April 1, 1987—March 31, 1988 including 
the quarterly technical progress report, January-March 1988, 
15:33961 (R;US) 
CARBON SULFIDES 
Frequency-domain observation of the ultrafast inertial response 
of the optical Kerr effect in CS2, 15:35120 (J;US) 
Isotope-dependent rate constants for CS~2 formation in Cs 
(ns,nd)+CSz collisions, 15:36292 (J;US) 


CARBON TETRACHLORIDE 
Development of a biological treatment system for Hanford ground- 
water remediation: FY 1989 status report, 15:35933 (R;US) 
CARBONACEOUS MATERIALS 
See also COAL 
Evaluation of sorbent materials: Revision, 15:35059 (R;US) 
CARBONATE ROCKS 

See also LIMESTONE 

Simulation of fractionation of °C during nonequilibrium reactive 
solute transport in geologic systems: Formulation and exam- 
ple calculation, 15:36200 (J;US) 

CARBONIZATION 

Second-generation pressurized fluidized bed combustion plant 
conceptual design and optimization of a second-generation 
PFB combustion pliant, Phase 1, Task 1: Volume 2, 15:34310 
(R;US) 

CARBONYL CHLORIDE 

See PHOSGENE 

CARBONYLS 

Electronic structure factors oof Si-H bond ac- 
tivation by transition metals. Valence photoelectron 
spectra of (n°-CsH4CH3)Mn(CO)(PMe3)HSiCl, and (7°- 
Cs5H,CH3)Mn(CO)(PMe3)HSiHPhp ... , 15:35223 (J;US) 

Reactions of [Cp(CO)2Fe=CHAr}* (Ar = p-CgH,OMe) with O=N- 
Ar’ (Ar’ = CeHs, p-CeH4gNMez) and PhN=NPh, 15:35212 (J;US) 

CARBOXYLASE 

Purification and characterization of acetyl-CoA carboxylase from 

the Diatom Cyciotella cryptica, 15:36007 (J;US) 
CARBOXYLIC ACID ESTERS 

Activated molybdenum-molybdenum quadruple bonds. 
Synthesis, structure, and properties of 
[Mo2(O2CMe)o(en)4][(O2CMe)a]-en: A solid-state model for a 
solvent-shared ion pair, 15:35219 (J;US) 

CARBOXYLIC ACIDS 

Functional group analysis in coal by °"p nmr spectroscopy: Fos- 
sil Energy quarterly report, October 1, 1988-December 31, 
1988, 15:33911 (R;US) 

CARCINOGENESIS 

Biological interactions and human health: Effects of extremely 
low frequency magnetic fields, 15:36138 (BA;US) 

Malignant transformation of mammalian cells in culture, includ- 
ing human cells, 15:35974 (J;US) 

CARCINOGENS 

See also PHORBOL ESTERS 

Ames Laboratory quarterly report, July 1, 1988—September 30, 
1988, 15:35957 (R;US) 

Assays of three carcinogen/non-carcinogen chemical pairs for in 
vivo induction of chromosome aberrations, sister chromatid 
exchanges and micronuclei, 15:36102 (J;US) 

[Environmental risk assessment]: Foreign trip report, May 6, 
1990—May 12, 1990, 15:36066 (R;US) 

CARCINOMAS 

Biological interactions and human health: Effects of extremely 
low frequency magnetic fields, 15:36138 (BA;US) 

Electromagnetic fields, cell membrane amplification, and cancer 
promotion, 15:36139 (BA;US) 

Overview: ELF and carcinogenesis, 15:36135 (BA;US) 

The question of cancer, 15:36140 (BA;US) 

CARIBBEAN SEA 
Volcanologists, journalists, and the concerned local public: A 
tale of two crises in the eastern Caribbean, 15:36171 (RA;US) 
CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASCADE MOUNTAINS 

See also MT ST HELENS 

Potentially active volcanic lineaments and loci in western conter- 
minous United States, 15:36162 (RA;US) 

CASINGS 
See COVERINGS 
CASKS 

See also SPENT FUEL CASKS 

HTAS2: A three-dimensional transient shipping cask analysis 
tool, 15:34101 (R;US) 
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CASTE (INSECTS) 


CASTE (INSECTS) 
See POPULATIONS 
CATALASE 

Mechanism of catalase activity in aqueous solutions of diman- 
ganese(Ill,1V) | ethylenediamine-N,N’-diacetate, 15:34218 
(J;US) 

CATALYSTS 

See also ELECTROCATALYSTS 

Oxidative coupling of methane over calcium manganate and 
gadolinium manganate perovskites promoted with sodium py- 
rophosphate, 15:34214 (J;NL) 

CATHODES 

Alternative cathodes for molten carbonate fuel cells: Final re- 
port, 15:34602 (R;US) 

Long-term testing and evaluation of cathode components in a 
commercial aluminum cell: Addendum to final report, Exten- 
sion tasks: Volume 2, 15:34774 (R;US) 

CATION EXCHANGE CAPACITY 

See CATIONS 

ION EXCHANGE 
CATIONS 

See also HYDROGEN IONS 1 PLUS 

Kinetics and mechanism of the reduction of hydroxylamine-O- 
sulfonic acid by the hexaaquochromium(Il) ion, 15:35227 
(J;US) 

CAVITY RESONATORS 
See also SUPERCONDUCTING CAVITY RESONATORS 
Beam Dynamics 

A 4 MeV standing wave electron linac with on-axis coupler, 
15:35467 (RA;US) 

Beam breakup with coupling between cavities, 15:35460 (RA;US) 

Construction 

Design and construction of the photocathode electron gun cav- 

ity, 15:35520 (RA;US) 
Design 

A novel traveling wave DAW accelerating structure, 15:35567 
(RA;US) 

An alternate side coupled structure for the Fermilab linac up- 
grade, 15:35513 (RA;US) 

Caiculation of cavity/wave guide coupling, 15:35525 (RA;US) 

Cavity-waveguide coupling through a large aperture, 15:35418 
(RA;US) 

Design and construction of the photocathode electron gun cav- 
ity, 15:35520 (RA;US) 

Design of a prototype disk and washer structure for a high inten- 
sity electron linac, 15:35555 (RA;US) 

Experiment on beam formation with two coupled RFQ's, 
15:35453 (RA;US) 

New accelerating sections for the 2-GeV linac, 15:35565 (RA;US) 

Electric Fields 

Measurement of field asymmetry in accelerating cavities with 

waveguide couplers, 15:35485 (RA;US) 
Electromagnetic Fields 

Transverse effects of a waveguide coupling slot, 15:35517 

(RA;US) 
Fabrication 

CEBAF cavity fabrication - a successful technology transfer, 

15:35528 (RA;US) 
Impedance 

Longitudinal coupling impedance and its high frequency behav- 

ior, 15:35526 (RA;US) 
Mathematical Models 

Beam loading and frequency detuning in a linear accelerator, 
15:35492 (RA;US) 

Magnetization current models for ferrite loaded LIA cavities, 
15:35553 (RA;US) 

Tailoring of the RF-properties of a multichannel accelerator for 
MeV - energies, 15:35502 (RA;US) 

Operation 

Microwave measurements of water vapor partial pressure at 
temperatures up to 350°C (Yucca Mountain Project), 
15:34154 (R;US) 
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Optimization 
A 4 MeV standing wave electron linac with on-axis coupler, 
15:35467 (RA;US) 
RFQ acceleration section and its optimization, 15:35486 (RA;US) 
Tuning 
Experiments connected with tuning of the drift tube cavities sta- 
bilized with post couplers, 15:35505 (RA;US) 
CDF 
Behavioral simulation as specification: Case study: The CDF 
[Collider Detector Facility] muon trigger, 15:35656 (R;US) 
CEBAF ACCELERATOR 
A simple beam position monitor system for CEBAF, 15:35569 
(RA;US) 
Analog techniques in CEBAF’s RF control system, 15:35536 
(RA;US) 
CEBAF cavity fabrication - a successful technology transfer, 
15:35528 (RA;US) 
CEBAF control system, 15:35537 (RA;US) 
CEBAF linac cryogenic instrumentation requirements and a re- 
view of the available sensors, 15:35523 (RA;US) 
Design of CEBAF’s RF separator and results of cold tests, 
15:35541 (RA;US) 
Modular magnet current regulator, 15:35599 (BA;US) 
Status of the CEBAF injector, 15:35533 (RA;US) 
The continuous electron beam accelerator facility, 15:35386 
(RA;US) 
The control and diagnostics system for the CEBAF injector, 
15:35534 (RA;US) 
Therminoic gun control system for the CEBAF injector, 
15:35535 (RA;US) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELL GROWTH (PLANT) 
See PLANT CELLS 
CELL KILLING 
Relationships of radiation track structure to biological effect: A 
re-interpretation of the parameters of the Katz model, 
15:36034 (BA;GB) 
The Katz cell-survival model and beams of heavy charged parti- 
cles, 15:36032 (BA;GB) 
Track structure analysis of strand break induction and cell sur- 
vival, 15:36033 (BA;GB) 
CELL MEMBRANES 
Biological interactions and human health: Effects of extremely 
low frequency magnetic fields, 15:36138 (BA;US) 
Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts, 15:36063 (R;US) 
Electromagnetic fields, cell membrane amplification, and cancer 
promotion, 15:36139 (BA;US) 
CELLARS 
See BASEMENTS 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (PLANT) 
See PLANT CELLS 
CELLULOSE 
Thickness and density of loose-fill insulations after installation in 
residential attics, 15:35095 (BA;US) 
CEMENTS 
Incorporation of cesium by hydrating calcium aluminosilicates, 
15:34164 (J;US) 
Interactions between cement grouts and sulphate bearing 
ground water, 15:34125 (R;GB) 
CENTRAL NERVOUS SYSTEM 
See also BRAIN 
Focal heavy charged particle beams as neural probes of central 
nervous system physiology and pathology, 15:35991 (R;US) 
CERAMICS 
Agglomeration 
Agglomeration of ceramic powders, 15:34975 (RA;US) 





Cat Scanning 

Non-destructive evaluation of infiltration-toughened ceramics, 

15:34956 (R;CA) 
Chemical Analysis 

The New Netherland/New York ceramic chemistry archive: 

Compositional analysis of bricks by ICP, 15:35168 (R;US) 
Chemical Vapor Deposition 

Chemical vapor deposition. August 1988-March 1990 (A Bibli- 
ography from the NTIS data base). Report for August 
1988-March 1990, 15:34888 (R;US) 

Corrosion Resistance 

Ceramic heat exchangers. February 1971-February 1990 (A 
Bibliography from the US Patent data base). Report for 
February 1971-February 1990, 15:35314 (R;US) 

Fabrication 

Sandia's search for environmentally sound cleaning processes 
for the manufacture of electronic assemblies and precision 
machined parts, 15:34796 (R;US) 

Fracture Properties 

Crack bridging processes in toughened ceramics, 15:34961 

(R;US) 
Impact Strength 

Target strength of ceramic materials for high-velocity penetra- 

tion, 15:35014 (J;US) 
Materials Testing 

[Tensile strength measurement techniques for structural ceram- 
ics}: Foreign trip report, May 16—-May 24, 1990, 15:34976 
(R;US) 

Mechanical Properties 
Ceramic Technology for Advanced Heat Engines project data 
base: Summary report, March 1989, 15:34977 (R;US) 
Microwave Heating 
Microwave joining of ceramics, 15:34988 (BA;US) 
Neutron Diffraction 

Non-destructive evaluation of infiltration-toughened ceramics, 

15:34956 (R;CA) 
Nondestructive Analysis 

NDE [NonDestructive Evaluation] of ceramic heat exchangers, 

15:34965 (R;US) 
Permeability 

Evaluating the performance of ceramic candle filters in a hot 

particulate-laden stream, 15:33918 (R;US) 
Processing 

Application of microdesigned interfaces to studies of ceramic 

processing, 15:34973 (R;US) 
Reviews 

Proceedings of the third international symposium on ceramic 

materials, 15:34985 (B;US) 
Shear Properties 

Target strength of ceramic materials for high-velocity penetra- 

tion, 15:35014 (J;US) 
Tensile Properties 

Target strength of ceramic materials for high-velocity penetra- 
tion, 15:35014 (J;US) 

[Tensile strength measurement techniques for structural ceram- 
ics]: Foreign trip report, May 16—-May 24, 1990, 15:34976 
(R;US) 

Thermal Conductivity 

Thermal-insulating materials. October 1983-January 1990 (A 
Bibliography from Information Services in Mechanical Engi- 
neering data base). Report for October 1983-January 1990, 
15:34613 (R;US) 

Thermodynamic Properties 

Determination of fundamental thermodynamic properties of con- 
stituent materials and performance screening of candidate 
systems. Final report, October 1987-December 1988, 
15:34863 (R;US) 

Wear 

Wear transition surfaces for long-term wear effects, 15:34960 
(R;US) 

X-Ray Emission Analysis 

Nondestructive x-ray methods for characterization of advanced 
aerospace materials, 15:35062 (R;US) 


CERIUM ALLOYS 
Absolute evaluation of magnetic ordering in correlated felectron 
systems, 15:34923 (J;US) 
Pressure dependence of the electrical resistivity in the magnetic 
Kondo lattice systems CePtGe and CePt2, 15:34924 (J;US) 
The nature of the ground state of Ce systems: CeMg alloying 
studies of local moment to mixed valent transitions, 15:34925 
(J;US) 
CERIUM FLUORIDES 
Excited-state dynamics and energy transfer of +4 curium in 
cerium tetrafluoride, 15:35034 (J;US) 
CERIUM OXIDES 
Energy gaps of Nd; gsCep 1sCuO4_, and Nd; gsTho 15CuO4_y 
determined by far-infrared spectroscopy, 15:35007 (J;US) 
Enhanced ceria solid-electrolyte fuel-cell development. Reduc- 
tion of electronic conductivity permits use of a solid-ceria 
electrolyte in high-efficiency high-power-density fuel cells at 
temperatures compatible with metallic cell hardware. Final 
technical report, 15:34596 (R;US) 
Experimental investigation of the thermal conductivity of porous 
adsorbents. Master's thesis, 15:34947 (R;US) 
Rare earth oxides in gaseous desulfurization, 15:35186 (BA;US) 
CERN Il SYNCHROTRON 
See CERN SPS SYNCHROTRON 
CERN SPS SYNCHROTRON 
New and proposed linacs at CERN: The LEP (e*/e—) injector 
and the SPS heavy ion (Pb) injector, 15:35387 (RA;US) 
CESIUM 
Alkali/TX2 catalysts for CO/H2 conversion to C;-C, alcohols: 
Technical progress report, September 1989—-November 1989, 
15:34211 (R;US) 
Incorporation of cesium by hydrating calcium aluminosilicates, 
15:34164 (J;US) 
lsotope-dependent rate constants for CS~2 formation in Cs 
(ns,nd)+CSz collisions, 15:36292 (J;US) 
Laboratory measurement of radionuclide sorption in solid waste 
storage Area 6 soil/groundwater systems, 15:35831 (R;US) 
Photoemission studies of the low-temperature reaction of met- 
als and oxygen, 15:35252 (J;US) 
Studies of under-sodium transport and deposition of caesium in 
a closed circulation loop, 15:34366 (R;GB) 
CESIUM 137 
Decontamination of low-level wastewaters by continuous coun- 
tercurrent ion exchange, 15:34113 (R;US) 
CESIUM ALLOYS 
Structure of liquid equiatomic KSn and CsSn, 15:34931 (J;US) 
CFFF 
See MHD GENERATOR CFFF 
CHALK RIVER 
A review of geophysical investigations at the site of Chalk River 
Nuclear Laboratories, Ontario, 15:35826 (R;CA) 
CHALKS 
See LIMESTONE 
CHARGED PARTICLES 
See also IONS 
A Hamiltonian-free description of single particle dynamics for 
hopelessly complex periodic systems, 15:35480 (J;US) 
A semiempirical tight-binding calculation of the dielectric re- 
sponse function of water, 15:36450 (BA;GB) 
Focal heavy charged particle beams as neural probes of central 
nervous system physiology and pathology, 15:35991 (R;US) 
Pseudorapidity distributions of charged particles produced in pp 
interactions at ,/s =630 and 1800 GeV, 15:36328 (J;US) 
Review of radial dose measurement technique and data, 
15:36454 (BA;GB) 
Track structure effects at p-n junctions in microelectronic cir- 
cuits, 15:35661 (BA;GB) 
CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARS 
Coal/char reactivity: Final technical report, April 1, 1987—March 
31, 1988 including the Quarterly technical progress report, 
January—March 1988, 15:33960 (R;US) 
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CHARS 


Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Final technical 
progress report, February 1988—March 1989, 15:33883 (R;US) 

Production of hydrogen from low-rank coals: [Task 6.1]: Annual 
technical report, April 1, 1987—March 31, 1988 including the 
quarterly technical progress report, January-March 1988, 
15:33879 (R;US) 

CHATTANOOGA 

Oostanaula Creek watershed data report: Aerial inventory of 

land use and nonpoint sources of pollution, 15:35846 (R;US) 
CHEMICAL BONDS 
Solid-state chemistry: A rediscovered chemical frontier, 
15:35218 (J;US) 
CHEMICAL DOSEMETERS 
Doses from portable gauges, 15:36456 (R;CA) 
CHEMICAL EXPLOSIVES 

See also TNT 

Development of diode laser-ignited pyrotechnic and explosive 
components, 15:35713 (R;US) 

Diode laser ignition of explosive and pyrotechnic components, 
15:35714 (R;US) 

Explosive detection system based on thermal neutron analysis 
(TNA), 15:35717 (R;US) 

High-explosives press safety shield testing, 15:35711 (R;US) 

CHEMICAL MUTAGENS 

See MUTAGENS 

CHEMICAL WARFARE 

New facility design and work method for the quantitative fit test- 

ing laboratory. Master's thesis, 15:35287 (R;US) 
CHEMICAL WARFARE AGENTS 

Chemical and Biological warfare: Protection, decontamination, 
and disposal. January 1979-April 1990 (A Bibliography from 
the NTIS data base). Report for January 1979-April 1990, 
15:35727 (R;US) 

Chemical and biological warfare: Biology, chemistry, and toxi- 
cology. May 1988-April 1990 (A Bibliography from the NTIS 
data base). Report for May 1988-April 1990, 15:35728 (R;US) 

Chemical-agent security program. Directive, 15:34511 (R;US) 

Safety program for chemical agents and weapon systems. In- 
struction, 15:35726 (R;US) 

CHEMICAL WASTES 

Deep burial of toxic wastes, 15:35869 (RA;US) 
CHEMISTRY (WATER) 

See WATER CHEMISTRY 
CHERNOBYLSK-4 REACTOR 

The Chernobyl accident - Causes and consequences, 15:34436 
(BA;US) 

CHESAPEAKE BAY 

Prediction of episodic acidification in Maryland Coastal Plain 

streams. Final report, 15:35907 (R;US) 
CHILDREN 

See also INFANTS 

Use of '5N and "SC for human nutrition research in Guatemala: 
Progress report, 15:36025 (RA;XA) 

CHINA 
Potentials for and barriers to building energy conservation in 
China, 15:34698 (R;US) 
CHLOR-ALKALI INDUSTRY 
See CHLORINE 
SODIUM CARBONATES 
SODIUM HYDROXIDES 
CHLORIDES 
See also ALUMINIUM CHLORIDES 
CALCIUM CHLORIDES 
COPPER CHLORIDES 
MOLYBDENUM CHLORIDES 
NICKEL CHLORIDES 
SODIUM CHLORIDES 
STRONTIUM CHLORIDES 
High resolution photoelectron spectroscopy of metal clusters 
and high temperature species, 15:36473 (R;US) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLOROFORM 
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Clastogenicity evaluation of seven chemicals commonly found 
at hazardous industrial-waste sites, 15:36087 (R;US) 

Health-hazard evaluation report mHETA 88-269-1993, Meyers- 
dale Manufacturing Co., Meyersdale, Pennsylvania, 15:35778 
(R;US) 

Innovative processes tor reclamation of coniaminated subsur- 
face environments. Final report, August 1986-August 1989, 
15:36088 (R;US) 

Metabolism, toxicity, and carcinogenicity of trichloroethylene, 
15:36084 (R;US) 

Toxicological profile for 1,1,2-trichloroethane. Final report, 
15:36078 (R;US) 

CHLORINATED AROMATIC HYDROCARBONS 

Analytical procedures and quality-assurance plan for the deter- 
mination of xenobiotic chemical contaminants in fish. National 
dioxin study. Phase 2, 15:36072 (R;US) 

Guidance manual for health risk assessment of chemically con- 
taminated seafood. Final report, 15:35918 (R;US) 

Guidelines for the management of wastes containing polychlori- 
nated biphenyls (PCBs), 15:34517 (R;CA) 

Innovative processes for reclamation of contaminated subsur- 
face environments. Final report, August 1986-August 1989, 
15:36088 (R;US) 

Levels of PCBs and trace metals in Crab Orchard Lake sedi- 
ment, benthos, zcoplankton, and fish, 15:35910 (R;US) 

NIOSH testimony on polychlorinated biphenyls before the 
Subcommittee on Oversight and Investigations, House Com- 
mittee on Interstate and Foreign Commerce, by A. Robbins, 
March 12, 1980, 15:36075 (R;US) 

Remediation versus prevention of PCB contamination: A com- 
parison based on risk and cost analyses. Master's thesis, 
15:36064 (R;US) 

Sister chromatid exchange analysis to monitor genotoxic chemi- 
cals. March 1978-July 1989 (A Bibliography from Pollution 
Abstracts). Report for March 1978-July 1989, 15:33979 (R;US) 

Workshops dealing with the PCB issue. Final report, October 
1981-April 1983, 15:34064 (R;US) 

Workshops dealing with the PCB issue. Topical report, January 
1982, 15:35799 (R;US) 

CHLORINE 

A centrifugal-sudden distorted wave study of the 
Cl+HCI-—CIH+C! reaction using a “tight-bend” potential en- 
ergy surface, 15:35240 (J;US) 

Absolute photoionisation cross sections of open-shell atoms: An 
experimental modulation spectroscopic study at 584 A. Doc- 
toral thesis, 15:36257 (R;NL) 

Fluorescence from photoexcitation of Clo at 50 to 105 nm, 
15:35257 (R;US) 

Ozone production from irradiation of acetylene/chlorine mixtures 
in air, 15:35756 (R;US) 

CHLORINE 35 TARGET 
Relaxation of angular momentum in fission and quasifission re- 
actions, 15:36404 (J;US) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE COMPLEXES 

A new ortho-metalated dichloro-bridged complex of iridium(II!) 
with 2,2’-bipyridine: [(Ir(opy-C®,N’)(bpy-N,N’)Cl)2][Cl]o, 
15:35215 (J;US) 

CHLORINE COMPOUNDS 

See also CHLORIDES 

Cross-linked metalloproteins: Novel systems for the study of in- 
traprotein electron-transfer reactions, 15:35958 (R;US) 

Effects of ancillary ligands on selectivity of protein labeling with 
platinum(I!} chioro complexes, 15:35959 (R;US) 

Electronic _ structure factors of Si-H bond = ac- 
tivation by transition metals. Valence photoelectron 
spectra of (n°-CsH,CH3)Mn(CO)(PMe3)HSICl, and (n5- 
Cs5H4CH3)Mn(CO)(PMe3)HSiHPhp» ... , 15:35223 (J;US) 

Experimental studies on energy storage. Final report, August 
1986-July 1989, 15:34482 (R;US) 

Preparation and properties of the nitrido-bridged osmium(IV) 
binuclear complexes [Os'¥2N(NH3)19_nClnJCls_n (n = 2, 3), 
15:35239 (J;US) 





Synthesis and characterization of technetium(Ill) and tech- 
netium(il) complexes with mixed phosphine-, chloride, 
and nitrogen-donor ligands. X-ray crystal structure of 
TeCls(PPh3)(bpy), 15:35216 (J;US) 

CHLOROFORM 

Stabilization/solidification of wastes containing voiatile organic 
compounds in commercial cementitious waste forms, 
15:34110 (R;US) 

Use of activated carbon adsorption in conjunction with radiation 
treatment processes, 15:34181 (R;CA) 

CHONDROSARCOMAS 
See SKELETAL DISEASES 
CHROMATIC ABERRATIONS 
Calculation of aberration coefficients up to sixth order of multi- 
pole focusing elements, 15:35542 (RA;US) 
CHROMATID DELETIONS 
See CHROMOSOMAL ABERRATIONS 
CHROMIUM 

Magnetotransport studies of epitaxial Cr thin films, 15:34919 
(J;US) 

Resistivity, adhesive strength, and residual stress measure- 
ments of thin film metallizations on single crystal quartz, 
15:34891 (R;US) 

Sister chromatid exchange analysis to monitor genotoxic chemi- 
cals. March 1978-July 1989 (A Bibliography from Pollution 
Abstracts). Report for March 1978-July 1989, 15:33979 (R;US) 

Water pollution effects of metals on fresh-water fish. April 1971- 
April 1990 (A Bibliography from the NTIS data base). Report 
for April 1971-April 1990, 15:36098 (R;US) 

CHROMIUM 51 

The environmental effects of an extended Hanford plant shut- 

down, 15:34403 (R;US) 
CHROMIUM ALLOYS 

See also CHROMIUM BASE ALLOYS 

500-hour superheater/ITAH tube corrosion in the CFFF [Coal 
Fired Flow Facility], 15:34588 (R;US) 

Electronic structure and magnetic properties of Fe-rich ternary 
compounds: YFe; V2 and YFe;9Cro, 15:34916 (J;US) 

Industrial scale processing and elevated temperature properties 
of NizA1-Cr-Zr-B alloys, 15:34904 (BA;US) 

Initial determination of the micromechanical properties of oxide 
scales, 15:34308 (R;US) 

Magnetic properties of 
15:34939 (J;US) 

Thermal healing of defects in oxide scales on iron-chromium al- 
loys: Final report, Janaury 1, 1989—-August 31, 1990, 
15:34312 (R;US) 

CHROMIUM BASE ALLOYS 

Thermal healing of defects in oxide scales on iron-chromium al- 
loys: Final report, Janaury 1, 1989-August 31, 1990, 
15:34312 (R;US) 

CHROMIUM COMPLEXES 

Kinetics and mechanism of the reduction of hydroxylamine-O- 
sulfonic acid by the hexaaquochromium(Il) ion, 15:35227 
(J;US) 

CHROMIUM COMPOUNDS 

See also CHROMIUM OXIDES 

Kinetic study of the reaction of ferrocenes and ferrocenium ions 
with ground and excited states of tris(2,2-bipyridine)chromium 
ions and the preparation and homolysis of organocobalt com- 
plexes, 15:35198 (R;US) 

CHROMIUM OXIDES 

Initial determination of the micromechanical properties of oxide 
scales, 15:34308 (R;US) 

Microwave sintering of fuel cell materials, 15:34597 (R;US) 

SOFC materials development: Chromite interconnections, 
15:34609 (R;US) 

Thermal healing of defects in oxide scales on iron-chromium al- 
loys: Final report, Janaury 1, 1989-August 31, 1990, 
15:34312 (R;US) 

CHROMODYNAMICS 

See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 

See also SISTER CHROMATID EXCHANGES 


icosahedral Al-Cr-Mn-Ge alloys, 


CLINTON P. ANDERSON MESON PHYSIC 


A short journey from classical to molecular cytogenetics, 
15:36057 (J;US) 

Addition of molecular methods to mutation studies with 
Drosophila melanogaster, 15:36056 (J;US) 

Assays of three carcinogen/non-carcinogen chemical pairs for in 
vivo induction of chromosome aberrations, sister chromatid 
exchanges and micronuclei, 15:36102 (J;US) 

Genotoxic potency of three quinoline compounds evaluated in 
vivo in mouse marrow cells, 15:36106 (J;US) 

In vitro genotoxicity of dyes present in colored smoke munitions, 
15:36105 (J;US) 

Molecular and genetic characterization of a radiation-induced 
structural rearrangement in mouse chromosome 2 causing mu- 
tations at the limb deformity and agouti loci, 15:36062 (J;US) 

CHROMOSOME ABERRATIONS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME EXCHANGES 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOME FRAGMENTS 

See CHROMOSOMAL ABERRATIONS 
CHROMOSOMES 

A short journey from classical to molecular cytogenetics, 
15:36057 (J;US) 

CHRONIC EXPOSURE 

Effects of 60 Hz electric fields on operant and social stress be- 
haviors of nonhuman primates: Projects 3 and 4: Final report, 
January 1, 1986—-December 31, 1987: Appendices, 15:36130 
(R;US) 

Effects of 60 Hz electric fields on operant and social stress be- 
haviors of nonhuman primates: Annual report, October 26, 
1986—October 23, 1987, 15:36129 (R;US) 

Effects of 60 Hz electrical fields on operant and social stress 
behaviors of nonhuman primates: Summary: Final report, Au- 
gust 1, 1984—December 31, 1987, 15:36125 (R;US) 

Factors influencing transformation and mutagenesis in vitro by 
high LET radiation: Progress report, February 1, 1987— 
January 31, 1990, 15:36029 (R;US) 

CIRCUIT BREAKERS 

Balanced synthetic circuits for short circuit and capacitive cur- 
rent switching tests of high voltage and extra high voltage 
circuit breakers, 15:34446 (R;IT) 

DC breaking tests up to 55 kA in a single vacuum interrupter, 
15:36586 (R;IT) 

CIRCUITS (ELECTRONIC) 

See ELECTRONIC CIRCUITS 
CITIES 

See URBAN AREAS 
CLAYS 

See also MONTMORILLONITE 

Diffusion, adsorption, and reaction in pillared clays. |. Rod-like 
molecules in a regular pore space, 15:35242 (J;US) 

Evaluation of sorbent materials: Revision, 15:35059 (R;US) 

Heat transfer characteristics of a masonry cavity wall, 15:35094 
(BA;US) 

The New Netherland/New York ceramic chemistry archive: 
Compositional analysis of bricks by ICP, 15:35168 (R;US) 

CLIMATES 

A review of reported relationships linking solar variability to 
weather and climate, 15:35735 (RA;US) 

Assessment of evidence of the effect of solar variations on 
weather and climate, 15:35739 (RA;US) 

Greenhouse gases: Changing the global climate: Revision 1, 
15:35813 (R:US) 

Hydrology and climate, 15:35878 (RA;US) 

Possible physical mechanisms: Dynamic coupling, 15:35740 
(RA;US) 

The nature of climatic variability, 15:35738 (RA;US) 

The role of atmospheric chemistry in climate change, 15:35814 
(B;US) 

Thermal analysis results for the residential construction demon- 
stration project, 15:34681 (R;US) 

CLINTON P. ANDERSON MESON PHYSICS FACILITY 

See LAMPF LINAC 
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CLINTON-1 REACTOR 


CLINTON-1 REACTOR 
Seismic capacity of containments, 15:34413 (RA;US) 
CLIPPING CIRCUITS 
See PULSE SHAPERS 
CLOUDS 
Charging mechanisms in clouds and thunderstorms, 15:36151 
(RA;US) 
Models of the developments of the electrical structure of clouds, 
15:36152 (RA;US) 
CLUSTER EMISSION MODEL 
Cluster radioactivities of nuclei far off the beta-stability, 
15:36432 (R;RO) 
CLUSTERS (ION) 
See ION PAIRS 
CLUSTERS (SOLID) 
See SOLID CLUSTERS 
CO-GENERATION 
See COGENERATION 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also SUBBITUMINOUS COAL 
Alkylation 
Coal solubilization. Promotion of the C-alkylation reaction by n- 
butyllithium and potassium tert-butoxide, 15:33906 (J;US) 
Bioconversion 
Introduction and overview of the third workshop on bioprocess- 
ing of coals, 15:33899 (J;NL) 
Biodegradation 
Progress in desulfurization and solubilization of coals, 15:33903 
(J;NL) 
Combustion 
Combustion inorganic transformations: Final technical report, 
April 1, 1987—March 31, 1988 including Eighth quarterly tech- 
nical progress report, January—March 1988, 15:33959 (R;US) 
Low-rank coal slurry combustion: Annual technical report, April 
1, 1987—March 31, 1988 including Quarterly technical 
progress report, January—March, 1988, 15:33962 (R;US) 
Turbine combustion phenomena: Annual technical report, April 
1, 1987—March 31, 1988 including Quarterly technical 
progress report, January-March 1988, 15:33958 (R;US) 
Combustion Kinetics 
Coal/char reactivity: Final technical report, April 1, 1987—March 
31, 1988 including the Quarterly technical progress report, 
January—March 1988, 15:33960 (R;US) 
Combustion Properties 
Comprehensive Report to Congress Clean Coal Technology Pro- 
gram: Development of the coal quality expert, 15:33909 (R;US) 
Conversion 
Requirements for a fuel cell for transportation application, 
15:34599 (R;US) 
Coprocessing 
Activity and characterization of coprocessing catalysts produced 
from an iron pentacarbonyl precursor, 15:33904 (J;US) 
Desulturization 
Introduction and overview of the third workshop on bioprocess- 
ing of coals, 15:33899 (J;NL) 
Microbial coal desulfurization: Introductory mechanistic and ki- 
netic studies, 15:33894 (R;SE) 
Microbial coal desulphurization: Prerequisites for the use of 
thermophilic archaebacteria, 15:33895 (R;SE) 
Microbial desulfurization of alkali solubilized Illinois No. 6 coal, 
15:33897 (BA;US) 
Rare earth oxides in gaseous desulfurization, 15:35186 (BA;US) 
Regeneration of alkali in caustic desulfurization systems: Fossil 
Energy quarterly report, October 1, 1988-December 31, 
1988, 15:33868 (R;US) 
Specific biocatalysis for coal sulfur speciation and removal, 
15:33889 (R;US) 
Trials to microbially remove sulfur from coal. Step 3, final report, 
15:33896 (R;SE;iIn Swedish) 
Devolatilization 
Combustion properties of micronized coal for high intensity com- 
bustion applications: Final report, 15:33964 (R;US) 


Dissolution 

Microbial coal solubilization in defined culture systems: bio- 

chemical and physiological studies, 15:33898 (J;NL) 
Environmental Impacts 

Environmental aspects of advanced energy conversion tech- 
nologies, 15:33938 (B;US) 

The importance of public awareness, 15:33939 (BA;US) 

Fluidized-Bed Combustion 

Combustion of pulverized coal and fluidized bed combustion of 
coal, 15:33965 (R;Fl;in Finnish, English) 

Proceedings of the 1987 spring technical meeting of the 
Combustion Institute on combustion fundamentals and appli- 
cations, 15:33966 (B;US) 

Genetic Effects 

Sister chromatid exchange analysis to monitor genotoxic chemi- 
cals. March 1978-July 1989 (A Bibliography from Pollution 
Abstracts). Report for March 1978-July 1989, 15:33979 (R;US) 

Health Hazards 

Proposed national strategies for the prevention of leading work- 
related diseases and injuries. Occupational lung diseases, 
15:33973 (R;US) 

Hydrogenation 

Advances in coal hydrogenation for the production of SNG and 

coal liquids, 15:33874 (R;GB) 
Information 

Comprehensive Report to Congress Clean Coal Technology Pro- 

gram: Development of the coal quality expert, 15:33909 (R;US) 
Marketing 

Marketability of Illinois coal to Korea and Japan. Final report, 

15:33971 (R;US) 
Materials Handling 

Nationwide assessment of off-site coal-handling facilities. Final 

report, 15:33956 (R;US) 
Oxidation 

Advanced spectroscopic analysis of coal surfaces during benefi- 
ciation: Fossil Energy quarterly report, October 1, 
1988-December 31, 1988, 15:33910 (R;US) 

Processing 

Advanced bioreactor concepts for coal processing, 15:33901 
(J;NL) 

Mixing effects in coal processing bioreactors, 15:33902 (J;NL) 

Pyrolysis 

A model of multicomponent droplet evaporation with liquid 

phase reactions, 15:33886 (R;US) 
Research Programs 

Proceedings: Fourteenth annual EPRI conference on fuel sci- 

ence, 15:33891 (R;US) 
Separation Processes 

Microcharacterization of coal components for beneficiation: 
Fossil Energy quarterly report, October 1, 1988-December 
31, 1988, 15:33954 (R;US) 

Microcharacterization of coal components for beneficiation: 
Fossil Energy quarterly report, January 1—March 3+,’ 1989, 
15:33913 (R;US) 

Sonic enhancement of physical and chemical cleaning of coal: 
Fossil Energy quarterly report, October 1, 1988-December 
31, 1988, 15:33869 (R;US) 

Solids Flow 

Assessment of the flowability of a crushed coal by triaxial test- 

ing, 15:33955 (R;US) 
Solubility 

Coal solubilization. Promotion of the C-alkylation reaction by n- 

butyllithium and potassium tert-butoxide, 15:33906 (J;US) 
Structural Chemical Analysis 

Functional group analysis in coal by °"p nmr spectroscopy: Fos- 
sil Energy quarterly report, October 1, 1988—-December 31, 
1988, 15:33911 (R;US) 

Sulfur Content 

Analysis for sulfur forms in coal and on coal surfaces: Fossil En- 
ergy Quarterly report, October 1, 1988—December 31, 1988, 
15:33912 (R;US) 

Supply and Demand 
Annual outlook for US coal 1990, 15:33970 (R;US) 
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Surface Properties 
Coal flotation and flocculation in the presence of humic acids: Fi- 
nal report, January 1, 1989—August 31, 1990, 15:33867 (R;US) 
Thermal Gravimetric Analysis 
Analysis of the Argonne premium coal samples by thermogravi- 
metric Fourier transform infrared spectroscopy, 15:33915 
(J;US) 
Toxicity 
Pulmonary response to inhaled fibrogenic minerals. Final report, 
15:33977 (R;US) 
Transport 
Nationwide assessment of off-site coal-handling facilities. Final 
report, 15:33956 (R;US) 
COAL DEPOSITS 
Baseline study of ground-water movement and chemistry in the 
Carbondale Group of Daviess, Pike and Gibson Counties, In- 
diana. Final report, 15:33941 (R;US) 
COAL EXTRACTS 
Paraffinic materials in coals, 15:33916 (J;US) 


COAL GASIFICATION 

See also SHELL-KOPPERS GASIFICATION PROCESS 

Characterization and disposal of coal-gasification waste prod- 
ucts: Phase 1 - program design, 15:33922 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Final technical 
progress report, February 1988—March 1989, 15:33883 (R;US) 

Mild gasification: [Task 6.3]: Annual technical report, April 1, 
1987—March 31, 1988 including the quarterly technical 
progress report, January—March 1988, 15:33881 (R;US) 


COAL GASIFICATION PLANTS 
Rare earth oxides in gaseous desulfurization, 15:35186 (BA;US) 
Removal of color and residual chemical oxygen demand from 
synfuel wastewater: Final technical report, Apri! 1, 1987— 
March 31, 1988 inciuding Quarterly technical progress report, 
January—March 1988, 15:33882 (R;US) 
Shell coal gasification project: Gasification of SUFCo coal at 
SCGP-1 [Shell Coal Gasification Process], 15:33890 (R;US) 
COAL INDUSTRY 
Canadian minerals yearbook: 
15:34558 (R;CA) 
Microbial treatment for the fossil fuel industries, 15:34557 
(RA;CA) 
The importance of public awareness, 15:33939 (BA;US) 
COAL LIQUEFACTION 
Activity and characterization of coprocessing catalysts produced 
from an iron pentacarbonyl precursor, 15:33904 (J;US) 
Advanced coal liquefaction catalyst development: Quarterly 
progress report No. 5, 15:33885 (R;US) 
Distribution and characterization of phenolics in distillates de- 
rived from two-stage coal liquefaction, 15:33905 (J;US) 
Liquefaction reactivity of low-rank coals: [Task 3.4]: Finai tech- 
nical report, April 1, 1987—March 31, 1988 including the 
quarterly technical progress report, January-March 1988, 
15:33877 (R;US) 
Proceedings: Fourteenth annual EPRI conference on fuel sci- 
ence, 15:33891 (R;US) 
COAL LIQUIDS 
Detailed characterization of a mild gasification liquid, 15:33884 
(R;US) 
Distribution and characterization of phenolics in distillates de- 
rived from two-stage coal liquefaction, 15:33905 (J;US) 
Production of jet fuels from coal-derived liquids. Volume 12. Pre- 
liminary process design and cost estimate and production-run 
recommendation. Final report, March-December 1989, 
15:33873 (R;US) 
COAL MINERS 
Development of certification procedures for Blaster-in-Charge. 
Appendices to Volume 1. Job analysis and determination of 
minimal-experience requirements, 15:33975 (R;US) 
Development of certification procedures for blaster-in-charge. 


Volume 3. Training analysis and recommendations, 15:33949 
(R;US) 


Review and outlook, 1988, 


COBALT BASE ALLOYS 


COAL MINES 

Effects of structural faults on ground control in selected coal 
mines in southwestern Virginia. Report of Investigations/1989, 
15:33950 (R;US) 

Handbook for calculation of reclamation bond amounts, 
15:33972 (R;US) 

COAL MINING 

Demonstration of Cross-Ridge Mountaintop Mining (semi- 
annual progress report), 15:33936 (R;US) 

Effectiveness of OSM regulations in preventing ground-water 
contamination from coal waste piles. Literature review and 
analysis. Interim report, 15:33932 (R;US) 

Hierarchical real-time control task decomposition for a coal- 
mining automation project, 15:33952 (R;US) 

Proposed flat woods coal lease and Caryville Industrial Park 2: 
Environmental Assessment, Campbell County, Tennessee, 
15:33953 (R;US) 

Simulation of rainfall-runoff response in mined and unmined wa- 
tersheds in coal areas of West Virginia, 15:33927 (R;US) 

Use of sheathed explosive charges on longwalls. Report of In- 
vestigations/1990, 15:33951 (R;US) 

COAL PREPARATION 
Coal mill control at ENEL power stations, 15:34313 (R;IT) 
COAL TAR 
NIOSH testimony to DOL on coal-tar-pitch volatiles, August 26, 
1982, 15:33974 (R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-OIL MIXTURES 
See COAL 
FUEL OILS 
FUEL SLURRIES 
COALTEK PROCESS 
See FUEL FEEDING SYSTEMS 
COASTAL REGIONS 

Coastal tectonics, 15:36177 (RA;US) 

The production potential of wind power in Finland, 15:34296 
(R;Fl;in Finnish) 

COASTAL WATERS 
Wisconsin Coastal Management Program for the Great Lakes: 
1987 update, 15:35888 (R;US) 
COATING (SURFACE) 
See SURFACE COATING 
COATING PROCESSES 
See SURFACE COATING 
COATINGS 
See also ANTIREFLECTION COATINGS 
PAINTS 
PROTECTIVE COATINGS 
REFLECTIVE COATINGS 
VAPOR DEPOSITED COATINGS 

Controlled microcstructure oxide coating for chemical sensors, 
15:35185 (R;US) 

Microstrains in thermal barrier coatings, 15:34958 (R;US) 

Vacuum window glazings for energy-efficient buildings: Sum- 
mary report, 15:34710 (R;US) 

COAXIAL CABLES 

Improved high voltage coax for antiproton source kicker pulse 

forming networks and pulse transmission, 15:35604 (BA;US) 
COBALT 

Laboratory measurement of radionuclide sorption in solid waste 
storage Area 6 soil/groundwater systems, 15:35831 (R;US) 

NMR evidence of metal-support interaction in syngas conver- 
sion catalyst Co-TiO2, 15:34934 (J;US) 

COBALT ALLOYS 

See also COBALT BASE ALLOYS 

Boron-modified Sm2Co,7 magnets. Quarterly report, 15:34887 
(R;JP) 

Crystal and magnetic structure of Er.(Co,Fe,_x),7 compounds, 
15:34918 (J;US) 

COBALT BASE ALLOYS 

X-ray optical activity and the Faraday effect in cobalt and its 

compounds, 15:34913 (J;US) 
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COBALT BORIDES 


COBALT BORIDES 

[Fundamental studies of strongly magnetic rare earth-transition 

metal alloys]: Technical progress report, 15:34964 (R;US) 
COBALT COMPLEXES 

Kinetic study of the reaction of ferrocenes and ferrocenium ions 
with ground and excited states of tris(2,2-bipyridine)chromium 
ions and the preparation and homolysis of organocobalt com- 
plexes, 15:35198 (R;US) 

COGENERATION 
Future cogeneration technologies: Final report, 15:34543 (R;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COILS (MAGNETIC) 
See MAGNET COILS 
COLD PLASMA 

Fast-wave current drive above the slow-wave density limit, 
15:36581 (J;US) 

Low-frequency current drive and helicity injection, 15:36575 
(J;US) 

COLIFORMS 

Design and performance of the constructed wetland wastewater 
treatment system at Phillips High School, Bear Creek, Al- 
abama, 15:34811 (R;US) 

COLLECTIVE MODEL 

Contributions at the phenomenological and microscopical 
descriptions of the magnetic dipolar collective states for even- 
even deformed nuclei, 15:36435 (R;RO;In Romanian) 

The study of M1 and MS collective states for even-even nuclei 
and the study of M1 collective states for even-odd nuclei, 
15:36434 (R;RO;In Romanian) 

COLLECTOR PROPERTIES 
See PERMEABILITY 
COLLECTOR PROPERTIES (ROCKS) 
See PERMEABILITY 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIDER DETECTOR AT FERMILAB 
See CDF 
COLLIERIES 
See COAL MINES 
COLLIMATORS 
A real time collimation sensor using a shear plate and a spatial 
light modulator, 15:35668 (R;US) 
COLOGNE SPIRITS 
‘ See ETHANOL 
COLONIES 
See POPULATIONS 
COLOR 

Removal of color and residual chemical oxygen demand from 
synfuel wastewater: Final technical report, April 1, 1987— 
March 31, 1988 including Quarterly technical progress report, 
January—March 1988, 15:33882 (R;US) 

COLORADO 

Field trips tour southern California and Colorado. Front page, 
1986. Formal report, 15:34010 (R;US) 

Fiscal year 1988 program report: Colorado Water Resources 
Research Institute. Annual report, 15:35903 (R;US) 

Report of the Energy Field Institute Il on western energy oppor- 
tunities, problerns, and policy issues. August 12-17, 1979. 
Final report, 15:35837 (R;US) 

COLUMBIA RIVER 

Non-treaty storage agreement: Technical report: Appendices M 
- O, 15:34236 (R;US) 

The environmental effects of an extended Hanford plant shut- 
down, 15:34403 (R;US) 

COLUMBIUM 
See NIOBIUM 

COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 

COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
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COMBINED SOXNOX PROCESSES 

See also NOXSO PROCESS 

Combined nitrogen oxides/sulfur dioxide control in a spray- 
dryer/fabric-filter system: Interim report for the field research 
program, 15:34319 (R;US) 

COMBINED STEAM-POWER GENERATION 

See COGENERATION 

COMBINED-CYCLE POWER PLANTS 

Optimization of electricity-methanol coproduction: Configura- 
tions of integrated-gasification-combined-cycle/once-through 
methanol: Final report, 15:34315 (R;US) 

The influence of aging and impurities on the combined cycle 
power plant output and efficiency, 15:34317 (R;SE) 

COMBUSTION 

See also FLUIDIZED-BED COMBUSTION 

An overview of combustion research at the gas dynamics labo- 
ratory, NRC, 15:34525 (RA;CA) 

Feasibility study of solid waste resource recovery: Waste-to- 
Energy and Recycling Program project report, 15:34815 (R;US) 

Oxygen enriched combustion system performance study: Vol- 
ume 4, Combustion testing utilizing a PSA [Pressure Swing 
Adsorption] oxygen enriched air production system: Phase 1, 
Final report, 15:35326 (R;US) 

The Combustion Institute, Canadian Section, 1989 Spring tech- 
nical meeting, 15:35276 (R;CA) 

The IEA [International Energy Agency] agreement on combus- 
tion and Canada’s role, 15:34524 (RA;CA) 

Use of briquetted and unbriquetted pulp and paper mill sludge in 
a hog fuel boiler: Burning tests: Final report, 15:34799 (R;US) 

COMBUSTION CHAMBERS 

Development of advanced combustion technology for medium- 
and high-speed natural gas engines. Final report, January 
1985-February 1989, 15:34079 (R;US) 

Influence of diesel engine combustion on the rupture strength of 
partially stabilized zirconia, 15:34993 (BA;US) 

COMBUSTION KINETICS 
Combustion process science and technology, 15:35282 (RA;US) 
COMBUSTION PRODUCTS 

Methodology for assessing health risks associated with indirect 
exposure to combustor emissions. Interim report (Final), 
15:36070 (R;US) 

Sampling and analysis experiments for improved characteriza- 
tion of products of incomplete combustion, 15:35788 (R;US) 

COMBUSTORS 
See also FLUIDIZED-BED COMBUSTORS 
PULSE COMBUSTORS 

Low-rank coal slurry combustion: Annual technical report, April 
1, 1987—March 31, 1988 including Quarterly technical 
progress report, January—March, 1988, 15:33962 (R;US) 

On the complex flowfield of a practical annular reverse-flow 
combustor: LDV [laser doppler velocimetry] measurement 
and numerical prediction, 15:35324 (RA;CA) 

The Combustion Institute, Canadian Section, 1989 Spring tech- 
nical meeting, 15:35276 (R;CA) 

COMMERCIAL BUILDINGS 

Advanced energy design and operation technologies, 15:34744 
(BA;US) 

Assessment of environmental issues associated with the DOE 
existing buildings efficiency research (EBER) program, 
15:34721 (BA;US) 

Bonneville perspective energy management system study, 
phase 1, 15:34901 (BA;US) 

Commercial building systems integration research, 15:34745 
(BA;US) 

Energy management of commercial buildings through daily en- 
ergy performance tracking, 15:34722 (BA;US) 

High-tech mixed-use buildings: attitudes to energy efficiency, 
15:34616 (R;GB) 

Measured energy performance of cool storage in commercial 
buildings: An update of BECA-LM, 15:34743 (BA;US) 

COMMERCIAL SECTOR 

Industrial load shaping: An industrial application of demand-side 
management (DSM): Volume 1, Project overview: Final re- 
port, 15:34476 (R;US) 





Math/science education action conference report, 15:36682 
(R;US) 
Wisconsin energy statistics, 1989, 15:34582 (R;US) 


COMPACT IGNITION TOKAMAK 

CIT alpha particle extraction and measurement: Low-Z ablation 
cloud profile simulation for alpha-particle diagnostics: Techni- 
cal progress report, 1 September 1988-21 May 1990, 
15:36549 (R;US) 

CIT physics and engineering basis, 15:36591 (R;US) 

IGNITOR scale-up studies (DIGNITOR), 15:36599 (R;US) 

Non-axisymmetric reponse of OH coils to Lorentz forces, 
15:36621 (BA;US) 

Optimization of OH coil spiral topology, 15:36620 (BA;US) 
Scattering and localizability of ECH [electron-cyclotron heating] 
power in CIT [Compact Ignition Tokamak], 15:36570 (R;US) 

The CIT physics program, 15:36594 (R;US) 


COMPETITION 
On the dynamics of a size-structured intraspecific competition 
model with density dependent juvenile growth rates, 15:35950 
(R;US) 
COMPLEX TERRAIN 


Artificial intelligence technologies applied to terrain analysis, 
15:35702 (R;US) 


COMPLEXES 
See also CHLORINE COMPLEXES 
GALLIUM COMPLEXES 
SILICON COMPLEXES 
TRANSITION ELEMENT COMPLEXES 
[Metallacumulenes and carbide complexes]: Progress report, 
May 1, 1989—April 30, 1990, 15:35192 (R;US) 


COMPOSITE MATERIALS 
See also SUPERCONDUCTING COMPOSITES 
WOOD-PLASTIC COMPOSITES 

Alumina reinforced tetragonal zirconia (TZP) composites: 
Progress report, 15:35058 (R;US) 

Ceramic Technology for Advanced Heat Engines project data 
base: Summary report, March 1989, 15:34977 (R;US) 

Combustion synthesis in the Ti-C-Ni-Al system, 15:35078 (R;US) 

Crack arrest by strong short fibers in a composite, 15:35047 
(R;US) 

Determination of fundamental thermodynamic properties of con- 
stituent materials and performance screening of candidate 
systems. Final report, October 1987-December 1988, 
15:34863 (R;US) 

Fiber reinforcement of amorphous carbon: 
15:34846 (R;Fl;In Finnish, English) 

High resolution electron microscopy of interfaces in topotaxial 
and epitaxial reactions, 15:35085 (BA;US) 

Mechanical and thermomechanical stress states in wound, com- 
posite rolls, 15:35071 (R;US) 

Nondestructive x-ray methods for characterization of advanced 
aerospace materials, 15:35062 (R;US) 

Observations of fatigue crack initiation and damage growth in 
notched titanium matrix composites, 15:35066 (R;US) 

On-line x-ray inspection of materials and structural components 
using discrete element x-ray detectors for digital radiographic 
and computed tomographic evaluation. Final report, 1 August 
1988-31 January 1990, 15:35319 (R;US) 

Prediction of high temperature metal matrix composite ply prop- 
erties, 15:35067 (R;US) 

Sea water corrosion. February 1980-April 1990 (A Bibliography 
from the NTIS data base). Report for February 1980-April 
1990, 15:34890 (R;US) 

COMPOSTING 
Feasibility study of solid waste resource recovery: Waste-to- 
Energy and Recycling Program project report, 15:34815 (R;US) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED GASES 

Time-resolved coherent anti-Stokes Raman spectroscopy 
(CARS) and the measurement of vibrational spectra in shock- 
compressed molecular materials, 15:36471 (R;US) 


Final report, 


COMPRESSORS 
Analyses of power consumption for two sliding-vane-type com- 
pressors. Propulsion technical memo, 15:34822 (R;AU) 
Japanese and American competition in the development of 
scroll compressors and its impact on the American air condi- 
tioning industry, 15:34708 (R;US) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 


COMPUTER ARCHITECTURE 
Diagnostics on the S-1 Advanced Architecture Processor (AAP), 
15:36666 (R;US) 
MD user’s manual, 15:36663 (R;US) 
SPVUNIX user manual: Security Profile Inspector: Version 1.2, 
15:36673 (R;US) 
COMPUTER CALCULATIONS 
FEAST: a two-dimensional non-linear finite element code for 
calculating stresses, 15:34356 (R;CA) 


COMPUTER LANGUAGES 
See PROGRAMMING LANGUAGES 


COMPUTER NETWORKS 
Design of a telerobotic controller with joint torque sensors using 
2-port network theory, 15:35291 (R;US) 
Effects of various event building techniques on data acquisition 
system architectures, 15:36651 (R;US) 


COMPUTER-AIDED DESIGN 

Expert system for the design of heating, ventilating, and air- 
conditioning systems. Master's thesis, 15:34614 (R;US) 

The use of electromagnetic particle-in-cell codes in accelerator 
applications, 15:35411 (RA;US) 

COMPUTERIZED CONTROL SYSTEMS 

A new dynamic spindle analyzer, 15:34895 (R;US) 

Bulk transmission system loss analysis: Volume 1, Theory and 
practice: Final report, 15:34457 (R;US) 

Creating numeric control documents using the cadnetix photo- 
plot extractor, 15:35350 (R;US) 

Energy management and control systems for utility load moni- 
toring and real-time pricing, 15:34575 (R;US) 

Explosive detection system based on thermal neutron analysis 
(TNA), 15:35717 (R;US) 

Force-reflecting control of a teleoperated system coupling a 
nonredundant master with a redundant slave, 15:35292 (R;US) 

Performance of a self-aligning solar array tracking controller, 
15:34275 (R;US) 

Performance of battery charge controllers: An interim test re- 
port, 15:34276 (R;US) . 

Power Electronics and Controls Program: Projects and prod- 
ucts, 1978-1989, 15:34477 (R;US) 

The automation of the Facility for Atmospheric Corrosion Testing 
(FACT), 15:35301 (R;US) 


COMPUTERIZED SIMULATION 

Cylindrical x-ray multilayer monochromator, 15:35079 (R;US) 

The simulation program for absop *:-n processes, 15:34715 
(R;Fl;In Finnish) 

COMPUTERIZED TOMOGRAPHY 

See also EMISSION COMPUTED TOMOGRAPHY 

Hepatic hemanglomas as diagnosed by ultrasonography and 
computed tomography, 15:35988 (R;DE;in German) 

Linear analysis of rotationally invariant, radially variant tomo- 
graphic imaging systems, 15:35992 (R;US) 

Quantitative mineral salt evaluation in the calcaneous bone using 
computed tomography, '25!-photon absorption and chemical 
analysis to compare the value of the individual methods: In- 
vestigations into the role of yellow marrow in the radiological 
detemination of mineral salts, 15:35990 (R;DE;In German) 

COMPUTERS 
See also CRAY COMPUTERS 
DEC COMPUTERS 
MICROPROCESSORS 

GENIE-V3 concepts document, 15:35653 (R;GB) 

Northeast Artificial Intelligence Consortium annual report. 1988 
parallel vision. Volume 9. Interim report, January-December 
1988, 15:36635 (R;US) 
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COMPUTERS 


The sum of megabytes equals gigawatts: Energy consumption 
and efficiency of office PC’s and related equipment, 15:34741 
(BA;US) 

CONCENTRATION RATIO 
Comparison between CMPO and DHDECMP for alpha decon- 
tamination of radioactive liquid waste, 15:34096 (R;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCENTRATOR SOLAR CELLS 

Crystalline photovoltaic cell research, status, and future direc- 
tion, 15:34264 (R;US) 

Sandia's CONCEPT-90 photovoltaic concentrator module, 
15:34283 (R;US) 

Silicon concentrator solar cell development, 15:35072 (R;US) 

The photovoltaic concentrator initiative, 15:34282 (R;US) 

CONCRETES 

See also REINFORCED CONCRETE 

Heat transfer characteristics of a masonry cavity wall, 15:35094 
(BA;US) 

Sea water corrosion. February 1980-April 1990 (A Bibliography 
from the NTIS data base). Report for February 1980-April 
1990, 15:34890 (R:US) 

CONDENSED AROMATICS 
See also BENZANTHRACENE 
BENZOPYRENE 
PERYLENE 

Dispersive excitation transport at elevated temperatures (50— 
298 K): Experiments and theory, 15:35125 (J;US) 

Measuring the acute toxicity of estuarine sediments, 15:35912 
(R;US) 

CONDENSERS (ELECTRIC) 

See CAPACITORS 
CONNECTIONS 

See JOINTS 
CONSERVATION (ENERGY) 

See ENERGY CONSERVATION 
CONSERVATION LAWS 

A kinetic equation with kinetic entropy functions for scalar con- 
servation laws. Final report, 15:36534 (R;US) 

Nonstrictly hyperboiic conservation laws. Final report, 15 May 
1986-14 November 1989, 15:35304 (R;US) 

CONSTRUCTION 

Cost data collection for manufactured homes in RCDP [Resi- 
dential Construction Demonstration Project], 15:34682 (R;US) 

Guidelines for structural bolting in accordance with the AISC 
[American Institute of Steel Construction] eighth edition “man- 
ual of steel construction”, 15:34877 (R;US) 

Improving construction performance: Volume 3: Design for 
Constructability Program, 15:34336 (R;US) 

Technology programs in support of advanced light water 
reactors: Executive summary, Volume 1: Design for Con- 
structability Program, 15:34343 (R;US) 

Thermal analysis results for the residential construction demon- 
Stration project, 15:34681 (R;US) 

CONTACTORS 
See SWITCHES 
CONTAINMENT BUILDINGS 

Caiculation of differential pressure among the containment inter- 
nal building of Angra 2/3, 15:34342 (R;BR;In Portuguese) 

Seismic capacity of containments, 15:34413 (RA;US) 

Transactions of the 10th international conference on structural 
mechanics in reactor technology, 15:34423 (B;US) 

CONTAMINATION (SURFACE) 
See SURFACE CONTAMINATION 
CONTINENTAL SHELF 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Central Gulf of Mexico, 15:33994 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Eastern Gulf of Mexico, 15:33993 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Western Gulf of Mexico, 15:33995 (R;US) 
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Federal Outer Continental Shelf oil and gas activities: A socio- 
economic review. Annotated bibliography for Minerals 
Management Service, 15:33996 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Western Gulf of Mexico, 15:33995 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Central Gulf of Mexico, 15:33994 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A socio- 
economic review. Annotated bibliography for Minerals 
Management Service, 15:33996 (R;US) 

Outer Continental Shelf environmental assessment program. Fi- 
nal reports of principal investigators. Volume 66. Final report, 
15:34033 (R;US) 

Petroleum resources of the Scotian Shelf, 15:33984 (R;CA) 

CONTRACTORS 

Contractor safety checklist for the petroleum industry, 15:34013 
(R;CA) 

Report to Congress on the Small Business Program: Fiscal 
year 1988, 15:34526 (R;US) 

CONTROL SYSTEMS 
See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
VAR CONTROL SYSTEMS 

Alternatives of the rain warning system for peat production; a 

preliminary study, 15:33947 (R;Fl;In Finnish) 
CONVECTION 
Localized traveling-wave states in binary-fluid convection, 
15:35316 (J;US) 
CONVERTERS (IMAGE) 
See IMAGE CONVERTERS 
COOLERS 
See HEAT EXCHANGERS 
COOLING 
See also DISTRICT COOLING 
EVAPORATIVE COOLING 
RADIATIVE COOLING 
Design guidelines for direct expansion ground coils: Final re- 
port, 15:34775 (R;US) 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 

See also REACTOR COOLING SYSTEMS 

District cooling assessment program: Final report, 15:34802 
(R;US) 

Measured energy performance of cool storage in commercial 
buildings: An update of BECA-LM, 15:34743 (BA;US) 

COOLING WATER CHEMICAL TREATMENT 

See WATER CHEMISTRY 


COPOLYMERS 

Polymers for mobility control in enhanced oil recovery: Final re- 
port, 15:34001 (R;US) . 

The morphology of symmetric diblock copolymers as revealed 
by neutron reflectivity, 15:35126 (J;US) 

COPPER 

E; distributions, “nuclear stopping”, and correlations among 
measurements from the 4 detector systems in AGS E802, 
15:36390 (R;US) 

Energy flow and stopping in relativistic heavy-ion collisions at 
E,ap/A=14.6 GeV, 15:36411 (J;US) 

Fiscal year 1988 program report: Colorado Water Resources 
Research Institute. Annual report, 15:35903 (R;US) 

Fundamental studies of hydrocarbon conversions over sup- 
ported bimetallic catalysts, 15:35195 (R;US) 

Magneto-optical properties of ultrathin ferromagnetic films, 
15:34903 (BA;US) 

Methanol synthesis activity of Cu/ZnO catalysts, 15:33907 (J;US) 

Microstructure and stability of TiB, and Cu multilayers, 
15:34968 (R;US) 

Molecular dynamics studies of surface indentation in two dimen- 
sions, 15:36480 (R;US) 





Radiation hardening in neutron irradiated polycrystalline copper: 
Barrier strength of defect clusters, 15:36606 (R;US) 

Radiation-induced temperature shift of the ASME K,, curve, 
15:34401 (BA;US) 

Scattering-matrix formulation of curved-wave multiple-scattering 
theory: Application to x-ray-absorption fine structure, 
15:36505 (J;US) 

Structure determination of Cu(100)-p(2 x 2)-S using x-ray diffrac- 
tion, 15:34942 (J;US) 

The d-band exchange splitting for thin gadolinium overiayers, 
15:34900 (BA;US) 

The multiple Coulomb scattering of very heavy charged parti- 
cles, 15:36416 (J;US) 

Texic substances: Effects on fish. January 1978-July 1989 (A 
Bibliography from Pollution Abstracts). Report for January 
1978-July 1989, 15:35932 (R;US) 

Ultraviolet photoelectron spectra of mass-selected copper clus- 
ters: Evolution of the 3d band, 15:36272 (J;US) 

Water pollution effects of metals on fresh-water fish. April 1971- 
April 1990 (A Bibliography from the NTIS data base). Report 
for April 1971-April 1990, 15:36098 (R;US) 

Wick wetting experiments for copper vapor lasers, 15:35363 
(R;US) 

COPPER 63 

®3Cu Knight shifts in the superconducting state of 
YBazCu,07_, (T-=90 K), 15:35035 (J;US) 

Normal-state ®?Cu Knight shift and hole-band modification in 
Y1~xPr,BazCu307, 15:35025 (J;US) 

COPPER ALLOYS 

See also COPPER BASE ALLOYS 

Corrosion product identification and relative rates of corrosion of 
candidate metals in an irradiated air-steam environment, 
15:34897 (R;US) 

Effects of Fe on the ferromagnetic properties of Al-Mn-based 
quasicrystals, 15:34936 (J;US) 

Electronic structure of Cu7sAuz5 disordered alloy, 15:34940 
(J;US) 

Magnetic viscosity in N/Cu compositionally modulated alloys, 
15:34920 (J;US) 

The magnetic properties of in-situ formed Cu-20 vol % Fe multi- 
filamentary composites, 15:34878 (R;US) 

COPPER BASE ALLOYS 

Corrosion product identification and relative rates of corrosion of 
candidate metals in an irradiated air-steam environment, 
15:34897 (R;US) 

Strengthening in heavily cold worked Cu-20vol.%Fe in situ com- 
posites, 15:34879 (R;US) 

COPPER CHLORIDES 
Antiferromagnetic form factor of Srp>CuO2Cle, 15:35017 (J;US) 
COPPER COMPLEXES 

Similarities and differences in the structural and electronic prop- 
erties of x-phase organic conducting and superconducting 
salts, 15:35119 (J;US) 


COPPER COMPOUNDS 
See also COPPER OXIDES 
COPPER SILICATES 
COPPER SILICIDES 
Apparent absence of electronic instability in the one- 
dimensional metal NazCu,S,4, 15:35230 (J;US) 
Bacterial sorption of heavy metals, 15:36089 (R;US) 
Direct observation of structural defects in laser-deposited super- 
conducting Y-Ba-Cu-O thin films, 15:35098 (J;US) f 
Electronic structure study of the formal oxidation states of 
thallium, lead, bismuth in the ASr2Ca,,_;Cu,O2,,3 supercon- 
ductors (A = Tlo.5Pbo.5, Tho. 5Bio.5), 15:35100 (J;US) 
Semimetallic versus semiconducting properties of MX2 layer 
compounds containing d? metal ions, 15:35104 (J;US) 
COPPER OXIDES 
Ablation 
Preparation and properties of superconducting thin films by ex- 
cimer laser ablation, 15:34978 (R;US) 


Antiferromagnetism 
Antiferromagnetic form factor of SrpCuO2Clo, 15:35017 (J;US) 


COPPER OXIDES 
Penetration Depth 


Coatings 
Laser and electrochemical studies of metallization in electronic 
devices. Interim scientific report, 1 September 1987-31 Au- 
gust 1988, 15:34949 (R;IL) 
Critical Field 
Strong low-field H,2 anisotropy in Tl,BazCa2Cu3,0,, 15°35026 
(J;US) 
Crystal Field 
Crystal-field excitations and 
Nd,,,Baz_,CugO7, 15:35020 (J;US) 
Crystal Structure 
Effect of deposition rate on properties of YBazCu3,07_, super- 
conducting thin films, 15:35008 (J;US) 
Magnetic phase transitions in Nd2CuO,, 15:35019 (J;US) 
Deposition 
Effect of deposition rate on properties of YBazCu307_; super- 
conducting thin films, 15:35008 (J;US) 
Electric Conductivity 
Field-induced broadening of the resistive transition and two- 
dimensional nature of flux pinning in Y2Ba,CugO;¢ films, 
15:35012 (J;US) 
Electronic Structure 
Magnetic mechanisms of high-temperature superconductivity 
(invited), 15:35022 (J;US) 
Normal-state Cu Knight shift and hole-band modification in 
Y;_,Pr,BagCu307, 15:35025 (J;US) 
Emission Spectra 
Optical emission spectroscopy during sputtering of Y-Ba-CU- 
oxide targets, 15:35015 (J;US) 
Energy Losses 
Magnetization and ac-loss characteristics of 
YBaz(Cu, _.Fex)307 superconductors, 15:35032 (J;US) 
Fabrication 
High-t(c) copper-oxide superconductors, 15:35044 (P;US) 
Lattice Vibrations 
Lattice vibrations in LagCuO,, 15:34938 (J;US) 
Levitation 
Levitation force and magnetic stiffness in bulk high-temperature 
superconductors, 15:35016 (J;US) 
Magnetic Properties 
Anisotropic magnetic relaxation, hysteresis, and Meissner frac- 
tion in untwinned single-crystal YBazCu307_; produced 
without applying stress, 15:35039 (J;US) 
Magnetic correlations in YBazCu3zO¢,, at superconducting con- 
centrations, 15:35038 (J;US) 
Magnetic ordering in (Y;_,Prx)BagCus3O7 as evidenced by 
muon spin relaxation, 15:35028 (J;US) 
Magnetic phase transitions in Nd2CuO,, 15:35019 (J;US) 
Magnetization and ac-loss characteristics of 
YBa2(Cu, _,Fex)307 superconductors, 15:35032 (J;US) 
Muon-spin-relaxation study of magnetism in ErBagCu3O¢ 2, 
15:35027 (J;US) 
New mechanisms for irreversibility in high-7- superconductors 
(invited), 15:35023 (J;US) 
Rotational magnetic processes in YBagCu307, 15:35018 (J;US) 
Two-dimensional magnetic order of Er in ErBaj,Cu,07, 
15:35021 (J;US) 
Magnetic Susceptibility 
f-electron localization/delocalization phenomena in PrBazCu307 
and related compounds, 15:35029 (J;US) 
Magnetization 
Time-dependent response and the de Almeida—Thouless line in 
R 1:2:3 superconductors, 15:35030 (J;US) 
Microstructure 
Microstructures of superconducting YBa2Cu307_, thin films, 
15:34970 (R;US) 
Neutron Diffraction 
Structure and oxidation state relationships in ternary copper ox- 
ides, 15:34849 (J;US) 
Penetration Depth 
Weak coupling and anisotropy in the magnetic penetra- 
tion depth of the high-temperature superconductor 
TloCazBapCu3049,5, 15:35041 (J;US) 


superconductivity in 
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COPPER OXIDES 
Porosity 


Porosity 

Subtle porosity variation in the YBaj2Cu3O(7-x) high- 
temperature superconductor revealed by ultrasonic imaging, 
15:35065 (R;US) 

Raman Spectra 
Raman study of CuO single crystals, 15:35130 (J;US) 
Reflectivity 

Energy gaps of Nd, gsCep ;5CuO,_y and Ndy as Tho ysCuO4_y 

determined by far-infrared spectroscopy, 15:35007 (J;US) 
Specific Heat 

Low-temperature specific heat measurements on metals: Appli- 

cation to high-T. superconductors, 15:34974 (R;US) 
Spin-Lattice Relaxation 

Spin excitations and pairing gaps in the superconducting state 

of YBaoCu307_;, 15:35036 (J;US) 
Sputtering 
Optical emission spectroscopy during sputtering of Y-Ba-CU- 
oxide targets, 15:35015 (J;US) 
Stoichiometry 
Question of superoxide in LagCuO,,,;, 15:35042 (J;US) 
Reply to “Question of superoxide in LaoCuOx4, 5”, 15:35040 (J;US) 
Superconducting Films 

Chemical preparation of powders and films for high temperature 

superconductors, 15:35370 (BA;US) 

rconductivity 
Cu Knight shifts in the superconducting state of 
YBazCu307_, (T-=90 K), 15:35035 (J;US) 

Better ceramics through chemistry Ill, 15:35369 (B;US) 

Crystal-field excitations and superconductivity in 
Nd,,,Bao_,Cu307, 15:35020 (J;US) 

Effect of deposition rate on properties of YBazCu307_, super- 
conducting thin films, 15:35008 (J;US) 

Effect of substrate temperature and biasing on the formation of 
110 K Bi-Sr-Ca-Cu-O superconducting single target sputtered 
thin films, 15:35099 (J;US) 

Electronic properties of high-temperature superconductors. 
Doctoral thesis, 15:34948 (R;US) 

Epitaxial growth of Dy-Ba-Cu-O superconductor on (100)SrTiO3 
using reactive and activated reactive evaporation processes, 
15:34997 (J;US) 

Experimental evidence of a _ dimensional 
Y,BapCu307_5, 15:35010 (J;US) 

Flux motion effects in Tl-Ca-Ba-Cu-O thin films, 15:34979 (R;US) 

Highly-textured thallium-barium-calcium-copper-oxide polycrys- 
talline superconducting films on silver substrates, 15:34971 
(R;US) 

Local charge-density change and superconductivity: A positron 
study, 15:35011 (J;US) 

Magnetic ordering in (Y;_,Prx)Ba2CusO07 as evidenced by 
muon spin relaxation, 15:35028 (J;US) 

Superconducting Ti-Ca-Ba-Cu-O thin films by reactive mag- 
netron sputtering, 15:34995 (J;US) 

Superconductivity in nonsymmetric epitaxial YBa2Cu307_ .- 
PrBazCu3;07_, superlattices grown by pulsed laser ablation, 
15:34959 (R;US) 

Synthesis and properties of YBaSrCu3O¢ 9 prepared from solu- 
ble precursors, 15:35371 (BA;US) 

Thermodynamics 

Experimental and thermodynamic study of nonstoichiometry in 

(YBazCu307_,), 15:35013 (J;US) 
Twinning 

The effect of processing, deformation and annealing on the mi- 

crostructure of Y;Baz2Cu307-5, 15:34967 (R;US) 
COPPER SELENIDE SOLAR CELLS 

Progress in thin film solar photovoltaic technologies, 15:34270 

(BA;US) 
COPPER SILICATES 

HRTEMWAEM study of trace metal behavior, sheet silicate reac- 
tions, and fluid/solid mass balances in porphyry copper 
hydrothermal systems: Progress report, September 1, 1989- 
August 31, 1990, 15:34286 (R;US) 

COPPER SILICIDES 

Magnetic phase diagrams of UCu2Si2 and UNi2Siz, 15:35031 

(J;US) 


crossover in 


COPPER VAPOR LASERS 
See GAS LASERS 
CORES (REACTOR) 
See REACTOR CORES 
CORN STOVER 
See AGRICULTURAL WASTES 
CORONA (SOLAR) 
See SOLAR CORONA 
CORROSION INHIBITORS 
Effect of corrosion inhibitors on lubricity as measured by the 
ball-on-cylinder instrument. Final report, March 1985-July 
1986, 15:34041 (R;US) 
CORYNEBACTERIUM FASCIANS 
The characterization and bioavailability of dissolved organic car- 
bon in deep subsurface and surface waters, 15:35861 (R;US) 
COSMIC DUST 
Stratospheric particles: Synchrotron x-ray fluorescence determi- 
nation of trace element contents, 15:36223 (BA;US) 
COSMIC GAMMA SOURCES 
Astronomy at ultra-high energies: Results from the CYGNUS 
experiment, 15:36207 (R;US) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION 
Low-frequency measurements of the CMB [cosmic microwave 
background] spectrum, 15:36208 (R;US) 
Superconducting detectors for laboratory dark matter searches, 
15:36314 (J;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
Probing the Big Bang with LEP, 15:36204 (R;US) 
COSMOLOGY 
Analytic variational method for Hamiltonian lattice gauge theory 
in 3+1 dimensions, 15:36226 (J;US) 
Z decay and the search for dark matter, 15:36342 (J;US) 
COSMOS 
See UNIVERSE 
COST 
See also OPERATING COST 
Cost data collection for manufactured homes in RCDP [Resi- 
dential Construction Demonstration Project], 15:34682 (R;US) 
Cost-benefit analysis of power system reliability: Determination 
of interruption costs: Volume 3, Measurement of interruption 
cost for a major southeast utility: Final report, 15:34573 (R;US) 
Energy use in state owned facilities: Annual report fiscal year 
1987-88, 15:34692 (R;US) 
The effects of different diffusion sources on silicon solar cell re- 
combination properties, 15:34263 (R;US) 
The photovoltaic concentrator initiative, 15:34282 (R;US) 
COST BENEFIT ANALYSIS 
Cost and benefits of urban public transit in Texas. Interim report, 
July 1987-January 1990, 15:34766 (R;US) 
COSTA RICA 
[Symposium on energy conservation]: Foreign trip report, May 
9-15, 1990, 15:34544 (R;US) 
COULOMB ATTRACTION 
See COULOMB FIELD 
COULOMB BARRIER 
See COULOMB FIELD 
COULOMB FIELD 
New critical behavior in the dense two-dimensional classical 
Coulomb gas, 15:36487 (J;US) 
COULOMB POTENTIAL 
See COULOMB FIELD 
COULOMB REPULSION 
See COULOMB FIELD 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COUNTY BUILDINGS 
See PUBLIC BUILDINGS 
COUPLINGS (MACHINE PARTS) 
See MACHINE PARTS 
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COURT BUILDINGS 

See PUBLIC BUILDINGS 
COVER GAS 

An analysis of the SARI-2 rig results, 15:34365 (R;GB) 
COVERINGS 

Fire tests on coverings with a substrate of cellular plastics, 

15:34717 (R;Fl) 
CRACK GROWTH 
See CRACK PROPAGATION 
CRACK PROPAGATION 

Fatigue crack propagation in austenitic stainless steels at cryo- 

genic temperatures, 15:34884 (R;US) 
CRACKS 
A study on ultrasonic detection and characterization of partially 
closed fatigue cracks, 15:35061 (R;US) 
CRAY COMPUTERS 
The Basis System, 15:36668 (R;US) 
CREEKS 
See STREAMS 
CREEP 

The effect of local thinning on the remaining life of superheater 

tubes, 15:35321 (R;Fl;In Finnish) 
CREOSOTE 

Superfund Record of Decision (EPA Region 4): American Cre- 
osote Works, Inc., Pensacola, Escambia County, FL (First 
remedial action), (amendment), September 1989, 15:35842 
(R;US) 

CROPS 

Agenda and Abstracts for the Annual Information Meeting of the 
Environmental Sciences Division, May 2-3, 1990, 15:35730 
(R;US) 

Evaluation of available vegetation data and sampling procedures 
for pre- and post-mining vegetation assessment in North 
Dakota. Part 2. Yield and composition of vegetation on North 
Dakota soil series and rangeland sites, 15:33929 (R;US) 

Evaluation of available vegetation data and sampling proce- 
dures for the development of guidelines for pre- and 
post-mining vegetation assessment in North Dakota. Part 3. 
Measurement of standing-crop dynamics and production of 
western North Dakota plant communities, 15:33930 (R;US) 

Impact of ozone and sulfur dioxide on the yield of agricultural 
crops. Technical bulletin, 15:36071 (R;US) 

CROWN ETHERS 

See POLYETHYLENE GLYCOLS 
CRUDE OIL 

See PETROLEUM 
CRUSTACEANS 

Measuring the acute toxicity of estuarine sediments, 15:35912 
(R;US) 

CRYOBIOLOGY 

Effects of freezing and cold acclimation on the plasma mem- 

brane of isolated protoplasts, 15:36063 (R;US) 
CRYSTAL GROWTH 

Comments on containerless bulk crystal growth and epitaxy in 
space and on their implications regarding non-contact tem- 
perature measurements, 15:35688 (RA;US) 

Temperature control and calibration issues in the growth, pro- 
cessing and characterization of electronic materials, 15:35690 
(RA;US) 

Use of anomolous thermal imaging effects for multi-mode sys- 
tems control during crystal growth, 15:35687 (RA;US) 

CRYSTAL LATTICES 

Distortions in the Dg, crystal class to a x a,/3 x ¢ orthorhombic 

lattices, 15:34996 (J;US) 
CRYSTAL MODELS 

See also ISING MODEL 

Dislocation dynamics. |. A proposed methodology for deforma- 
tion micromechanics, 15:36503 (J;US) 

Dislocation dynamics. Il. Applications to the formation of persis- 
tent slip bands, planar arrays, and dislocation cells, 15:36504 
(J;US) 

Large-scale flow in competing-interaction systems, 15:36502 
(J;US) 


CRYSTALS 

See also LIQUID CRYSTALS 

Holographic LEED, 15:36486 (J;US) 

Interactions of antiprotons with atoms and molecules, 15:36251 
(BA;GB) 

Morphological instability of a terrace edge during step-flow 
growth, 15:36501 (J;US) 

Nonspherical atomic ground-state densities and chemical defor- 
mation densities from x-ray scattering, 15:36495 (J;US) 

Problems of enclosed crystal interfaces, 15:34883 (R;US) 

CURIUM OXIDES 

f-electron localization/delocalization phenomena in PrBazCu,07 

and related compounds, 15:35029 (J;US) 
CURRENT DENSITY 

Long-term testing and evaluation of cathode components in a 
commercial aluminum cell: Addendum to final report, Exten- 
sion tasks: Volume 2, 15:34774 (R;US) 

Longitudinal emittance: An introduction to the concept and sur- 
vey of measurement techniques including design of a wall 
current monitor, 15:35643 (R;US) 

CURRENT-DRIVE HEATING 
Summary and viewgraphs from the Q-121 US/Japan advanced 
current drive concepts workshop, 15:36541 (R;US) 
CURRENTS (BEAM) 
See BEAM CURRENTS 
CYANIDES 

See also HYDROCYANIC ACID 

Similarities and differences in the structural and electronic prop- 
erties of x-phase organic conducting and superconducting 
salts, 15:35119 (J;US) 

CYANOGEN 

Reduced dimensionality quantum 

H2+CN—H+HCN, 15:35244 (J;US) 
CYCLOALKANES 

A novel hexachelating amino-thiol ligand and its complex with 
gallium(Ill), 15:35217 (J;US) 

Synthesis, structure, and characterization ot a mixed-valence 
manganese(Ill)-Manganese(IV) bis(u-ox0) complex with a 
macrocyclic tetraaza ligand, 15:35238 (J;US) 

CYCLOTRONS 

See also MICROTRONS 

Lawrence and his laboratory: A history of the Lawrence Berke- 
ley Laboratory, 15:35997 (B;US) 

RFQ for an EBIS-Based RHIC injector, 15:35624 (J;US) 

CYSTEAMINE 

See MEA 

CYTOCHROMES 

Cross-linked metalloproteins: Novel systems for the study of in- 
traprotein electron-transfer reactions, 15:35958 (R;US) 

Effects of ancillary ligands on selectivity of protein labeling with 
platinum(Il) chloro complexes, 15:35959 (R;US) 

CYTOLOGICAL TECHNIQUES 

Pulsed homogeneous orthogonal field gel electrophoresis 

(PHOGE), 15:35972 (J;GB) 


reactive scattering: 


D 


D MESONS 
Reconstruction of D's, F’s, and neutrais with the SLD detector, 
15:36312 (R;US) 
D PLUS RESONANCES 
See DMESONS 
D S MESONS 
Glueball contribution to K,-+2+ and its possible detection in D; 
decay, 15:36343 (J;US) 
D-1865 RESONANCES 
See DMESONS 
DAMS 
Arnprior GS [generating station] and Waba Dam: New geotech- 
nical instrumentation, 15:34228 (R;CA) 
Mormon Flat Dam Maricopa County Arizona: Photographs 
written historical and descriptive data reduced copies of draw- 
ings, 15:34231 (R;US) 
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DAMS 


Wildlife protection, mitigation, and enhancement planning: 
Dworshak Reservoir, Phase 2: Final report, 15:34240 (R;US) 
[Energy efficiency improvement studies for Costa Rica and 
Guatemala]: Foreign trip report, May 20-May 26, 1990, 
15:34226 (R;US) 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION SYSTEMS 

A graphical user-interface-driven waveform data acquisition and 
analysis system, 15:35712 (R;US) 

Applications of PC-based digital imaging for storing microscopy 
images on optical disks, 15:36685 (R;US) 

Bulk transmission system loss analysis: Volume 1, Theory and 
practice: Final report, 15:34457 (R;US) 

Data logger for the 34-meter vertical axis wind turbine test bed, 
15:34302 (R;US) 

Diagnostic support services for LLNL [Lawrence Livermore 
National Laboratory] NOVA laser experiments: AACOR [Ad- 
vanced Research and Applications Corporation] Fina! report, 
November 1, 1988—March 31, 1990, 15:36614 (R;US) 

Energy management and control systems for utility load moni- 
toring and real-time pricing, 15:34575 (R;US) 

The CALS [Computer-aided Acquisition and Logistic Support] 
Test Network MIL-D-28000 Class | reference illustration 
packet: Revision A, 15:35709 (R;US) 

DATA BASE MANAGEMENT 

A framework for query optimization in temporal databases, 
15:36684 (R;US) 

An overview of remedial action technical information support ac- 
tivities funded by the US Department of Energy's Office of 
Environmental Restoration, 15:34165 (R;US) 

Object-oriented design: Deriving conceptual solutions to large- 
scale information processing problems, 15:36687 (R;US) 

DATA DISPLAY DEVICES 
See DISPLAY DEVICES 
DATA DISPLAY SYSTEMS 
See DISPLAY DEVICES 
DATA PROCESSING 
See also DISTRIBUTED DATA PROCESSING 
UNCENSOR Version 2.0, 15:36661 (R;US) 
DATA STORAGE DEVICES 
See MEMORY DEVICES 
DATA-FLOW PROCESSING 
Implementation of the « dataflow processor, 15:36674 (BA;US) 
DEC COMPUTERS 

Using the central VAX [Virtual Address Extension] 8700 com- 

puter at ANL: Revision 2, 15:36647 (R;US) 
DECIDUOUS TREES 

Technical systems in energy forestry, 
Swedish) 

DECIMETER WAVE RADIATION (1-3 DM) 

See RADIOWAVE RADIATION 

DECIMETER WAVE RADIATION (3-10DM) 

See RADIOWAVE RADIATION 

DEEP INELASTIC HEAVY ION REACTIONS 

Incomplete deep inelastic processes in '°Mo + 1°°Mo and 

120Sn + 12°Sn at 18 and 24 MeV/u, 15:36433 (R;RO) 
DEFECTS 
Recent uses of the finite element method in design/analysis of 
CANDU fuel, 15:34355 (R;CA) 
DEFICIENCY (NUTRITIONAL) 
See NUTRITIONAL DEFICIENCY 
DEFORMATION 

Million-atom plane-strain indentation studies via nonequilibrium 
molecular dynamics, 15:36481 (R;US) 

Nonlinear finite-element analysis of an exploratory shaft liner for 
a nuclear waste repository, 15:34158 (R;US) 

DEGRADATION (RADIOINDUCED) 

See RADIOLYSIS 

DELAWARE 

Hydrogeochemical studies at a landfill in Delaware, 15:35873 

(RA;US) 


15:34196 (R;SE;In 
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DELAYED NEUTRONS 
[Physics of reactors]: Foreign trip report, April 20—-May 13, 
1990, 15:34340 (R:US) 
DELETIONS (CHROMOSOMAL) 
See CHROMOSOMAL ABERRATIONS 
DEMOGRAPHY 

The IWG [Interagency Working Group] model for the heterosex- 
ual spread of HIV and the demographic impact of the AIDS 
epidemic, 15:36006 (R;US) 

DENDRITIC WEB GROWTH METHOD 
Dendritic web silicon photovoltaic cell research, 15:35073 (R;US) 
DEOXIDATION 
See REDUCTION 
DEOXYCYTIDINURIA 
See URINE 
DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 
See DNA 
DEPARTMENT OF DEFENSE 
See US DOD 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESIGN 
Requirements for a fuel cell for transportation application, 
15:34599 (R;US) 
DESONOX PROCESS 
See COMBINED SOXNOX PROCESSES 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 

Microbial coal desulfurization: Introductory mechanistic and ki- 
netic studies, 15:33894 (R;SE) 

Microbial coal desulphurization: Prerequisites for the use of 
thermophilic archaebacteria, 15:33895 (R;SE) 

Progress in desulfurization and solubilization of coals, 15:33903 
(J;NL) 

Trials to microbially remove sulfur from coal. Step 3, final report, 
15:33896 (R;SE;In Swedish) 

Utility FGD [flue gas desulfurization] survey: Project summary, 
January—December 1987, 15:34324 (R;US) 

DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DEUTERIUM 

Interactions of deuterium with ion-irradiated SiOz on Si, 
15:35237 (J;US) 

Rate constants for the reaction D + Hz — HD + H, over the tem- 
perature range 655-1979 K, by the flash photolysis-shock 
tube technique, 15:35234 (J;US) 

Surface-controlled deuterium-palladium interactions, 15:34941 
(J;US) 

DEUTERIUM COMPOUNDS 

Cluster-impact fusion, 15:36488 (J;US) 

DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 

Differential cross sections at low energies for *H(d,p)°H and 

*H(d,n)He, 15:36399 (J;US) 
DEUTERON REACTIONS 
Differential cross sections at low energies for 2H(d,p)°H and 
2H(d,n)*He, 15:36399 (J;US) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEVELOPING COUNTRIES 
See also COSTA RICA 
PAKISTAN 

Developing countries: Non-nuclear energy technology. July 

1972-March 1988 (A Bibliography from the International 





Aerospace Abstracts data base). Report for July 1972-March 
1988, 15:34584 (R;US) 
DEVICES 
See EQUIPMENT 
DIAMINOCAPROIC ACID 
See LYSINE 
DIAMONDS 

Power density effects in the physical and chemical properties of 

sputtered diamond-like carbon thin films, 15:35064 (R;US) 
DIATOMS 
Purification and characterization of acetyl-CoA carboxylase from 
the Diatom Cyclotella cryptica, 15:36007 (J;US) 

DIBARYON RESONANCES 

See DIBARYONS 
DIBARYONS 

On diquark dibaryons, 15:36332 (R;RO) 
DICHLOROMETHANE 

See METHYLENE CHLORIDE 
DIELECTRIC MATERIALS 

The effect of polymer properties on water tree growth: Final re- 
port, 15:34467 (R;US) 

DIELECTRIC TRACK DETECTORS 
Search for GUTs [grand unified theories] monopoles with track- 
etch detectors, 15:36305 (BA;GB) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIENES 

On the mechanism of the Di-z-methane rearrangement of 
bicyclo[3.2.1]octa-2,6-diene: Deuterium labeling and genera- 
tion of diradical intermediates via photolysis and thermolysis 
of appropriate azoalkanes, 15:35161 (J;US) 

DIESEL ENGINES 

Bombardier single-cylinder medium-speed research engine and 
test facility. Phase 4. Development of L.O.E. [Lubrication Oil 
Evaluation] engine and turbocharger rig, 15:34831 (R;CA) 

Controlled combustion of low cetane tar sands fuels in high 
speed diesel engines, 15:34089 (RA;CA) 

Fiber optics applied to engine combustion research, 15:35663 
(RA;CA) 

Principles of system connection for gas-fueled piston engines in 
cogenerating applications, 15:34808 (R;SE;In Swedish) 

DIESEL FUELS 

A methodology for inhibiting the formation of pollutants in diesel 
engines, 15:34833 (R;US) 

Investigation of particulate formation during diesel spray com- 
bustion: Technical progress quarterly report, December 1, 
1989-February 28, 1990, 15:35280 (R;US) 

DIESEL OIL (FRACTION) 

See DIESEL FUELS 

DIFFERENTIAL EQUATIONS 

See also PARTIAL DIFFERENTIAL EQUATIONS 

Stochastic differential games with weak spatial and strong infor- 
mational coupling, 15:36649 (R;US) 

DIFFRACTION (ELECTRON) 

See ELECTRON DIFFRACTION 
DIFFRACTION (NEUTRON) 

See NEUTRON DIFFRACTION 
DIFFRACTION GRATINGS 

A directly cooled grating substrate for ALS [Advanced Light 
Source] undulator beam lines, 15:35577 (R;US) 

Direct binary search computer-generated hologram in acceler- 
ated design technique and measurement of wavefront quality, 
15:36675 (BA;US) 

DIFFRACTOMETERS 

Time-resolved surface structural study by picosecond reflection 
high-energy electron diffraction. Final report, 1 August 1987- 
31 January 1989, 15:35676 (R;US) 

DIGESTER GAS 

See METHANE 
DIGITAL FREQUENCY ANALYSIS 

Artemis user guide: Version 2.1, 15:35352 (R;US) 
DIGITAL SYSTEMS 

Applications of PC-based digital imaging for storing microscopy 
images on optical disks, 15:36685 (R;US) 


DIMENSIONS 

A device for precision dimensional measurement of supercon- 
ducting cable, 15:35434 (R;US) 

A real time collimation sensor using a shear plate and a spatial 
light modulator, 15:35668 (R;US) 

DIMERS 

Conversion of [MoS,P- to [Mo2S2(u-S)2(S2)2P- by organic 
disulfides: The mechanism of an induced redox reaction, 
15:35205 (J;US) 

DIMETHYL KETONE 
See ACETONE 
DIODE TRANSISTORS 
See TRANSISTORS 
DIOXANE 

Health-hazard evaluation report mHETA 88-269-1993, Meyers- 
dale Manufacturing Co., Meyersdale, Pennsylvania, 15:35778 
(R;US) 

DIOXIN 

Analytical procedures and quality-assurance pian for the deter- 
mination of xenobiotic chemical contaminants in fish. National 
dioxin study. Phase 2, 15:36072 (R;US) 

Efficiency of dioxin recovery from fly-ash samples during extrac- 
tion and cleanup process, March 1989. Final report, 1 August 
1987-30 September 1988, 15:35754 (R;US) 

Validation of emission test method for PCDs and PCDFs: Work 
assignment No. 23. Final report, 15:35768 (R;US) 

DIOXYETHYLENE ETHER 

See DIOXANE 
DIPHENYLPHOSPHINE OXIDE 

See ORGANIC PHOSPHORUS COMPOUNDS 
DIRAC EQUATION 

Periodicity effect in the three-dimensional two centre Dirac prob- 

lem, 15:36530 (R;RO) 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECTED-ENERGY WEAPONS 

Nonlinear dynamics and control of flexible structures. Annual re- 
port, September 1988-August 1989, 15:35701 (R;US) 

Nonlinear dynamics and control of flexible structures. Annual re- 
port, September 1987-August 1988, 15:35699 (R;US) 

DIRECTORIES 
Directory of Energy Information Administration models, 1990, 
15:34500 (R;US) 
DISACCHARIDES 
See also LACTOSE 
SACCHAROSE 

Accumulation of trehalose by Escherichia coli K-12 at high 
osmotic pressure depends on the presence of amber sup- 
pressors, 15:35978 (J;US) 

DISARMAMENT 

See ARMS CONTROL 
DISCHARGES (ELECTRIC) 

See ELECTRIC DISCHARGES 
DISPERSANTS (CHEMICAL) 

See SURFACTANTS 
DISPLACEMENT FLUIDS 

Modification of Buckley-Leverett and JBN methods for power- 
law fluids, 15:34003 (R;US) 

Theoretical studies of non-Newtonian and Newtonian fluid flow 
through porous media, 15:36191 (R;US) 

DISPLAY DEVICES 
User's Guide for the RADIOGRAPHIC HELPER (version 3.05): 
A computer algorithm, 15:35655 (R;US) 
DISPROPORTIONATION 
See REDUCTION 
DISSOCIATING GASES 

Use of dissociating gases as primary coolants and working flu- 

ids in power cycles for fusion reactors, 15:36624 (BA;US) 
DISSOLUTION 

See also LEACHING 

Progress in desulfurization and solubilization of coals, 15:33903 
(J;NL) 

DISSOLVED OXYGEN 

See OXYGEN 
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DISTILLATES 


DISTILLATES 

Liquefaction reactivity of low-rank coals: [Task 3.4]: Final tech- 
nical report, April 1, 1987—March 31, 1988 including the 
quarterly technical progress report, January-March 1988, 
15:33877 (R;US) 

DISTRIBUTED DATA PROCESSING 
Sentence comprehension: A parallel distributed processing ap- 
proach. Technical report, 15:36643 (R;US) 
DISTRIBUTION FACTOR (RAD DOSES) 
See SPATIAL DOSE DISTRIBUTIONS 
DISTRICT COOLING 

District cooling assessment program: Final report, 15:34802 

(R;US) 
DISTRICT HEATING 

See also SOLAR DISTRICT HEATING 

Laboratory testing of subscriber stations for one family houses: 
With suggested standardized testing procedure, 15:34807 
(R;SE;iIn Swedish) 

Tracer dye transport from a well fitted with a downhole heat ex- 
changer, Klamath Falls, Oregon: Final report, 15:34287 (R;US) 

DISTRICT OF COLUMBIA 

See WASHINGTON DC 

DIVERTORS 

Particle exhaust modeling for the collaborative DIll-D Advanced 

Divertor Program, 15:36593 (R;US) 
DNA 

See also RECOMBINANT DNA 

Factors influencing transformation and mutagenesis in vitro by 
high LET radiation: Progress report, February 1, 1987- 
January 31, 1990, 15:36029 (R;US) 

Human gene therapy: Methods and materials. December 1985- 
April 1990 (A Bibliography from the Biobusiness data base). 
Report for December 1985-April 1990, 15:34261 (R;US) 

Molecular analysis of cytoplasmic male sterility, 15:35955 (R;US) 

Pulsed homogeneous orthogonal field gel electrophoresis 
(PHOGE), 15:35972 (J;GB) 

Repair of psoralen crosslinks in Escherichia coli: In vitro studies 
with the RecA protein and (A)BC excinuclease, 15:36004 
(R;US) 

Somatic cell genetics approach to dissecting mammalian DNA 
repair, 15:36058 (J;US) 

Structural modeling of the distamycin A-d(CGCGAATTCGCG)>. 
complex using 2D NMR and molecular mechanics, 15:36002 
(J;US) 

Structure and dynamics of a [1:1] drug-DNA complex: Analysis 
of 2D NMR data using molecular mechanics and molecular 
dynamics calculations, 15:35960 (R;US) 

DNA ADDUCTS 

Rapid, large-scale purification and characterization of Ada pro- 
tein (O° methyiguanine-DNA methyltransferase) of E. coli, 
15:35971 (J;GB) 

DNA REPAIR 

Somatic cell genetics approach to dissecting mammalian DNA 

repair, 15:36058 (J;US) 
DOCUMENTATION 

The CALS [Computer-aided Acquisition and Logistic Support] 
Test Network MIL-D-28000 Class | reference illustration 
packet: Revision A, 15:35709 (R;US) 

DODEWAARD REACTOR 

Advise on the study ‘'Post-OSART-workschemes’, 15:34334 

(R;NL;In Dutch) 
DOLOMITE 

Geochemistry and origin of regional dolomites: Annual progress 

report, July 26, 1986—December 31, 1989, 15:36187 (R;US) 
DOMESTIC ANIMALS 
Oostanaula Creek watershed data report: Aerial inventory of 
land use and nonpoint sources of pollution, 15:35846 (R;US) 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPAMINE 

Imaging receptors and their interactions: Implications for psychi- 

atry, 15:35984 (R;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 


DOSE RATES 
Nuclear power industry - activity discharges, - occupational ex- 
posures. First quarter of 1989, 15:36461 (R;SE;In Swedish) 
DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSEMETERS 

See also CHEMICAL COSEMETERS 

Determinations of photon spectra. Master's thesis, 15:35635 
(R;US) 

DOSIMETERS 
See DOSEMETERS 
DOSIMETRY 
See also MICRODOSIMETRY 
NEUTRON DOSIMETRY 
THERMOLUMINESCENT DOSIMETRY 
Biologic data, models, and dosimetric methods for internal emit- 
ters, 15:36028 (R;US) 
DOUBLET 3 DEVICES 
See DOUBLET REACTORS 
DOUBLET REACTORS 
Experiments at high elongations in Dill-D, 15:36542 (R;US) 
Motional Stark effect polarimetry for the current profile diagnos- 
tic in Dill-D, 15:36571 (R;US) 
The beta limit in the Dill-D tokamak, 15:36557 (R;US) 
DOW PUSHER 700 

See POLYAMIDES 
DPO 

See ORGANIC PHOSPHORUS COMPOUNDS 
DRAINAGE 

Development of an infiltration evaluation methodology for low- 

level waste shallow land burial sites, 15:34141 (R;US) 

DRAINAGE AREAS 

See DRAINAGE 
DRAINAGE SYSTEMS 

See DRAINAGE 
DRF 

See RADIOPROTECTIVE SUBSTANCES 
DRIFT INSTABILITY 

Effect of shear on toroidal ion temperature gradient mode turbu- 
lence, 15:36576 (J;US) 

DRIFT TUBES 

Experiments connected with tuning of the drift tube cavities sta- 
bilized with post couplers, 15:35505 (RA;US) 

Field stability in two-stem drift-tube linacs, 15:35499 (RA;US) 

RF-tuning of the HERA linac 3 Alvarez structures, 15:35508 
(RA;US) 

DRILL BITS 
Creating numeric control documents using the cadnetix photo- 
plot extractor, 15:35350 (R;US) 
DRILL HOLES 
See BOREHOLES 
DRILLING FLUIDS 
Disposal of oilfield brine, drilling fluids and drill cuttings in the 
province of Ontario, 15:34024 (RA;CA) 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLS 

Creating numeric control documents using the cadnetix photo- 

plot extractor, 15:35350 (R;US) 
DRINKING WATER" 

Asbestos in drinking water. January 1977-April 1990 (A Bibliog- 
raphy from the Selected Water Resources Abstracts data 
base). Report for January 1977-April 1990, 15:36099 (R;US) 

Radium contamination in the environment. January 1977-April 
1990 (A Bibliography from the Selected Water Resources Ab- 
stracts data base). Report for January 1977-April 1990, 
15:35930 (R;US) 

Tritium contamination in the environment. January 1970-July 
1989 (A Bibliography from Pollution Abstracts). Report for 


January 1970-July 1989, 15:35931 (R;US) 
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DROPLETS 

A model of multicomponent droplet evaporation with liquid 
phase reactions, 15:33886 (R;US) 

Aerodynamic drag of droplets entrained in turbulent flow fields, 
15:35307 (RA;CA) 

Convective droplet evaporation, 15:35308 (RA;CA) 

DROSOPHILA 

Addition of molecular methods to mutation studies with 

Drosophila melanogaster, 15:36056 (J;US) 
DROUGHTS 

Local drought management planning guide for public water sup- 
pliers, 15:34809 (R;US) 

Local drought management planning guide for public water sup- 
pliers: Summary, 15:34810 (R;US) 

The drought of 1988, 15:35848 (R;US) 

DRUG ABUSE 
Inspection of the Lawrence Livermore National Laboratory's 
Drug-Free Workplace Program, 15:36629 (R;US) 
DRUGS 
See also RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 

Inspection of the Lawrence Livermore National Laboratory's 
Drug-Free Workplace Program, 15:36629 (R;US) 

Structure and dynamics of a [1:1] drug-DNA complex: Analysis 
of 2D NMR data using molecular mechanics and molecular 
dynamics calculations, 15:35960 (R;US) 

DRY STORAGE 
Licensing of spent fuel dry storage and consolidated rod stor- 
age: A review of issues and experiences, 15:34143 (R;US) 
DTO 
See DEUTERIUM COMPOUNDS 
HEAVY WATER 
TRITIUM COMPOUNDS 
DUAL-PURPOSE POWER PLANTS 

Gas-turbine cogeneration system with steam injection. Final re- 

port, April 1983-July 1989, 15:34786 (R;US) 
DYE LASERS 

Dynamics and instabilities in homogeneously broadened lasers. 
Technical report, 15:35335 (R;US) 

Efficient frequency doubling for synchronously mode-locked dye 
lasers, 15:35337 (R;US) 

Picosecond laser facility. Report for March 1987-August 1988, 
15:35333 (R;US) 

DYES 

See also PHTHALOCYANINES 

In vitro genotoxicity of dyes present in colored smoke munitions, 
15:36105 (J;US) 

Tracer dye transport from a well fitted with a downhole heat ex- 
changer, Klamath Falls, Oregon: Final report, 15:34287 (R;US) 

DYMAC SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 
See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 
DYNAMICS 
Controlling chaos, 15:36677 (J;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 151 

Natural-parity states in superdeformed bands and pseudo SU(3) 

symmetry at extreme conditions, 15:36440 (J;US) 
DYSPROSIUM 152 

Natural-parity states in superdeformed bands and pseudo SU(3) 

symmetry at extreme conditions, 15:36440 (J;US) 
DYSPROSIUM 153 

Natural-parity states in superdeformed bands and pseudo SU(3) 

symmetry at extreme conditions, 15:36440 (J;US) 
DYSPROSIUM ALLOYS 

Interpretation of the magnetization mechanism in Terfenol-D 
using Barkhausen pulse-height analysis and irreversible mag- 
netostriction, 15:34S22 (J;US) 


ECONOMY 


DYSPROSIUM OXIDES 
Epitaxial growth of Dy-Ba-Cu-O superconductor on (100)SrTiO3 
using reactive and activated reactive evaporation processes, 
15:34997 (J;US) 
Time-dependent response and the de Almeida—Thouless line in 
R 1:2:3 superconductors, 15:35030 (J;US) 


& 


EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 
STRATOSPHERE 
THERMOSPHERE 
TROPOSPHERE 

APUD - User’s manual, 15:35747 (R;RO) 

Crossed-microwave-beam air ionization laboratory experiments, 
15:36241 (R;US) 

Electrical structure from 0 to 30 kilometers, 15:36154 (RA;US) 

Electrical structure of the middie atmosphere, 15:36155 (RA;US) 

Nimbus 7 solar backscatter ultraviolet (SBUV) ozone products 
user's guide, 15:35749 (R;US) 

Solar-terrestrial effects on the global electrical circuit, 15:35742 
(RA;US) 

Study of possible solar-heating effects on thermosonde probes - 
error analysis. Interim scientific report, 15:36233 (R;US) 

The global atmospheric-electrical circuit, 15:36157 (RA;US) 

Upper-atmosphere electric-field sources, 15:36156 (RA;US) 

EARTH MAGNETOSPHERE 

See also PLASMASPHERE 

Filamentation of volcanic plumes on the Jovian satellite 10, 
15:36245 (BA;US) 

Report from magnetospheric science, 15:36244 (RA;US) 

Solar flares and magnetospheric particles: Investigations based 
upon the ONR-602 and ONR-604 experiments. Final techni- 
cal report, 15:36201 (R;US) 

USU (Utah State University) Center of Excellence in theory and 
analysis of the geo-plasma environment. Final technical re- 
port, 15:36227 (R;US) 

EARTH MANTLE 

Studies related to the deep earth gas: Final report, 15:34046 

(R;US) 
EARTH PLANET 

Actions of magnetospheres on planetary atmospheres, 
15:36215 (R;SE) 

Atmospheric electricity in the planetary boundary layer, 
15:36153 (RA;US) 

Telluric currents: The natural environment and interactions with 
man-made systems, 15:36158 (RA;US) 

EARTH-COVERED BUILDINGS 

Earth coupling, 15:34689 (BA;US) 

EARTHING 
See ELECTRIC GROUNDS 
EARTHQUAKES 

Seismic hazard characterization of the Eastern United States, 
15:34424 (BA;US) 

Seismic hazards: New trends in analysis using geologic data, 
15:36185 (RA;US) 

EBIS 

See ELECTRON BEAM ION SOURCES 
ECHOGRAPHY 

See ULTRASONOGRAPHY 
ECONOMIC ANALYSIS 

Uncertainty in forecasting: Final report, 15:34572 (R;US) 
ECONOMICS 

See also ECONOMIC ANALYSIS 

Use of briquetted and unbriquetted pulp and paper mill sludge in 
a hog fuel boiler: Burning tests: Final report, 15:34799 (R;US) 

ECONOMY 

NEMO ’90 strategy - The development pian for the research ac- 
tivities of the New Energy Systems - research programme 
1989-1991, 15:34502 (R;Fl;in Finnish) 
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ECR 


ECR 
See ELECTRON CYCLOTRON-RESONANCE 
ECR HEATING 

Operating characteristics of a continuous-wave-relevant quasiop- 

tical gyrotron with variable mirror separation, 15:36628 (J;US) 
EDTA 

Structure and water-oxidizing capabilities of dimeric ruthenium 

EDTA complex ions, 15:35207 (J;US) 
EDUCATION 

Math/science education action conference report, 15:36682 

(R;US) 
EDUCATIONAL FACILITIES 

See also SCHOOL BUILDINGS 

Establishment of a nuclear chemistry course: Final report, 
15:35267 (R;US) 

lowa State Mining and Mineral Resources Research Institute: 
Semi-annual report, July 1, 1988—December 31, 1988, 
15:34529 (R;US) 

SOMED (The School of Mines and Energy Development) 1988— 
1989 annual report, 15:34533 (R;US) 

EDUCATIONAL TOOLS 
Catalog of programs, activities, assistance, and materials for 
young inventors, 15:34816 (R;US) 

EFFECTIVE ENERGY (INTERNAL IRRADIATION) 

See SPATIAL DOSE DISTRIBUTIONS 
EFFLUENTS (LIQUID) 

See LIQUID WASTES 
EFFLUENTS (RADIOACTIVE) 

See RADIOACTIVE EFFLUENTS 
EFFLUENTS (THERMAL) 

See THERMAL EFFLUENTS 
EGR SYSTEMS 

See EXHAUST RECIRCULATION SYSTEMS 
EHF RADIATION 

See MICROWAVE RADIATION 
EIGENSTATES 

The classical entropy of a quasi-free state, 15:36528 (R;RO) 
EINSTEIN GRAVITATION THEORY 

See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 

See COSMOLOGICAL MODELS 
ELASTIC SCATTERING 

A covariant multiple scattering series for elastic projectile-target 

scattering, 15:36339 (R;US) 
ELASTOMERS 
See also RUBBERS 
Evaluation of filled elastomers: Final report, 15:34776 (R;US) 
ELECTRIC APPLIANCES 

Costing analysis of design options for residential appliances and 
space conditioning equipment, 15:34753 (BA;US) 

Do appliance efficiency standards really save energy, 15:34756 
(BA;US) 

Energy effient electrical product knowledge base: Technical re- 
port, 15:34703 (R;CA) 

ELECTRIC BATTERIES 
See also LEAD-ACID BATTERIES 
METAL-NONMETAL BATTERIES 
THERMAL BATTERIES 

Advanced secondary batteries: Their applications, technological 
status, market and opportunity, 15:34493 (R;Fl) 

Assessment of battery technologies for electric vehicles: Vol- 
ume 2, Appendices: Part 1, 15:34488 (R;US) 

Government research and development summaries: Chemical 
Project Briefs. Irregular, 15:34496 (R;US) 

Lithium batteries. November 1981-April 1990 (A Bibliography 
from the NTIS data base). Report for November 1981-April 
1990, 15:34495 (R:US) 

Polymeric batteries. January 1981-April 1990 (A Bibliography 
from the INSPEC: Information Services for the Physics and 
Engineering Communities data base). Report for January 
1981-April 1990, 15:34494 (R;US) 

Test results for 36-V Li/FeS battery, 15:34484 (R;US) 

The INEL battery data base, 15:34832 (R;US) 


ELECTRIC CABLES 
See also COAXIAL CABLES 
SUPERCONDUCTING CABLES 

Advanced programs for ampacity calculations of power cables: 
Volume 1: Overview of the theoretical developments and pro- 
gram capabilities, 15:34470 (R;CA) 

Development of moisture barriers for extruded dielectric trans- 
mission cables: Final report, 15:34468 (R;US) 

investigation of cable fire protective coatings, 15:34473 (R;CA) 

Results of the CESI-CPRI research on extruded cables under 
DC voltage, 15:34466 (R;IT) 

The effect of polymer properties on water tree growth: Final re- 
port, 15:34467 (R;US) 

ELECTRIC CONDENSERS 
See CAPACITORS 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC DISCHARGES 
See also GLOW DISCHARGES 
LIGHTNING 

Development of a moderate rate lithium/thionyl-chloride “D” cell, 

15:34497 (R;US) 
ELECTRIC FIELDS 

See also COULOMB FIELD 

Computation of two-dimensional microwave-generated electron 
layer evolution in low pressure air, 15:35364 (R;US) 

Measurement of field asymmetry in accelerating cavities with 
waveguide couplers, 15:35485 (RA;US) 

ELECTRIC GENERATORS 
See also ROTATING GENERATORS 
TURBOGENERATORS 
WATER CURRENT POWER GENERATORS 

Electrical machines maintenance and monitoring, 15:34459 
(R;CA) 

Induction generator wind energy research program and adap- 
tive power factor controller: Final technical report, October 1, 
1983—December 31, 1986, 15:34298 (R;US) 

ELECTRIC GROUNDS 

Progress and experience on testing methods of metal-enclosed 

earthing switches, 15:34454 (R;IT) 
ELECTRIC HEATING 

Thermal analysis results for the residential construction demon- 

stration project, 15:34681 (R;US) 
ELECTRIC MEASURING INSTRUMENTS 

Electromagnetic compatibility problematics for modern high volt- 

age labs, 15:34449 (R;IT;In Italian) 
ELECTRIC MOTORS 

Characterization and qualification of electric drives: Normative 
problems, 15:35289 (R;IT;In Italian) 

Methods of on-line condition monitoring in asynchronous ma- 
chines, 15:34316 (R;Fl;In Finnish) 

ELECTRIC POTENTIAL 

Development of a moderate rate lithium/thionyl-chloride “D” cell, 
15:34497 (R;US) 

Evaluation of the guardband implant diffusion processes, 
15:35353 (R;US) 

ELECTRIC POWER 

See also HYDROELECTRIC POWER 

Electric power monthly, February 1990, 15:34570 (R;US) 

Government research and development summaries: Systems 
Project Briefs. Irregular, 15:34542 (R;US) 

Industrial load shaping: An industrial application of demand-side 
management (DSM): Volume 1, Project overview: Final re- 
port, 15:34476 (R;US) 

Overview: ELF and carcinogenesis, 15:36135 (BA;US) 

Power Electronics and Controls Program: Projects and prod- 
ucts, 1978-1989, 15:34477 (R;US) 

ELECTRIC POWER SUBSTATIONS 

See POWER SUBSTATIONS 

ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 
ELECTRIC SWITCHES 
See SWITCHES 
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ELECTRIC UTILITIES 
Compiled Data 
Monthly energy review, February 1990, 15:34581 (R;US) 
Economic Analysis 

The role of crown corporations in the efficient production and 
use of electricity. Vol.1., An economic analysis of the produc- 
tion, investment, and financing behavior of the Canadian 
electric utility industry, 15:34579 (R;CA) 

Financial Data 

The role of crown corporations in the efficient production and 
use of electricity. Vol.1., An economic analysis of the produc- 
tion, investment, and financing behavior of the Canadian 
electric utility industry, 15:34579 (R;CA) 

Fuel Management 

Utility fuel oil market trends: Outlook for residual and distillate 

fuel oil: Final report, 15:34574 (R;US) 
Load Management 

A peak load simulation model for the Pacific Northwest, 
15:34578 (R;US) 

Cost-benefit analysis of power system reliability: Determination 
of interruption costs: Volume 3, Measurement of interruption 
cost for a major southeast utility: Final report, 15:34573 (R;US) 

Energy conservation program evaluation: Practical methods, 
useful results: Proceedings: Volume 1, August 19 sessions, 
15:34617 (R;US) 

Industrial load shaping: An industrial application of demand-side 
management (DSM): Volume 1, Project overview: Final re- 
port, 15:34476 (R;US) 

Status of Argonne life evaluation of valve regulated lead-acid 
batteries, 15:34487 (R;US) 

Thermal analysis results for the residential construction demon- 
stration project, 15:34681 (R;US) 

Uncertainty in forecasting: Final report, 15:34572 (R;US) 

Mission Analysis 

Integrated power sector efficiency analysis: A case study of 

Costa Rica, 15:34442 (R;US) 
Operation 

Bulk transmission system loss analysis: 

guide: Final report, 15:34458 (R;US) 
Parametric Analysis 

Expected capacity factors and generation for repowered units: 

A parametric analysis, 15:34332 (R;US) 
Planning 

Energy management and control systems for utility load moni- 
toring and real-time pricing, 15:34575 (R;US) 

Future cogeneration technologies: Final report, 15:34543 (R;US) 

Proceedings: Demand-side management incentive regulation, 
15:34571 (R;US) 

Pollution Control 

Utility FGD [flue gas desulfurization] survey, January—-December 
1987: Categorical summaries of FGD systems: Volume 1, 
15:34325 (R;US) 

Power Generation 

Expected capacity factors and generation for repowered units: 

A parametric analysis, 15:34332 (R;US) 
Surveys 

Utility FGD [Flue Gas Desulfurization] survey, January— 
December 1987: Design performance data for operating FGD 
systems: Volume 2, Part 1, 15:34326 (R;US) 

Utility FGD [Flue Gas Desulfurization] survey, January— 
December 1987: Design performance data for operating FGD 
systems: Volume 2, Part 2, 15:34327 (R;US) 

ELECTRIC-POWERED VEHICLES 

Assessment of battery technologies for electric vehicles: Vol- 
ume 2, Appendices: Part 1, 15:34488 (R;US) 

Laboratory testing of GNB switch 12 volt SLI [starting, lighting 
and ignition] battery, 15:34490 (R;US) 

Test results for 36-V Li/FeS battery, 15:34484 (R;US) 
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ELECTRIC MEASURING INSTRUMENTS 
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Italian experience on hazardous area classification and selec- 
tion of electrical installations and apparatus in industrial 
plants, 15:34440 (R;IT) 

ELECTRICAL INSULATION 

Aging of NMD-7 wire insulation, 15:34471 (R;CA) 

The effect of polymer properties on water tree growth: Final re- 
port, 15:34467 (R;US) 

ELECTRICITY 

Optimization of electricity-methanol coproduction: Configura- 
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methanol: Final report, 15:34315 (R;US) 

ELECTROCATALYSTS 

Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells: First 
year report, 15:34600 (R;US) 

Impurity tolerant electrocatalysts, 15:34606 (R;US) 

ELECTROCHEMICAL CELLS 
See also ELECTRIC BATTERIES 
FUEL CELLS 

Electrochemical cell for obtaining oxygen from carbon dioxide 
atmospheres, 15:35254 (R;US) 
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zero-g applications, 15:34605 (RA;US) 

Long-term testing and evaluation of cathode components in a 
commercial aluminum cell: Addendum to final report, Exten- 
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ELECTROCHEMISTRY 

lsolation of the noble metals ruthenium and palladium from nitric 
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CATHODES 

Long-term testing and evaluation of cathode components in a 
commercial aluminum cell: Addendum to final report exten- 
sion tasks: Volume 1, 15:34773 (R;US) 

Polymeric batteries. January 1981-April 1990 (A Bibliography 
from the INSPEC: Information Services for the Physics and 
Engineering Communities data base). Report for January 
1981-April 1990, 15:34494 (R;US) 
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Polymeric batteries. January 1981-April 1990 (A Bibliography 
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Biological Effects 

Biological interactions of extremely-low-frequency electric and 
magnetic fields, 15:36134 (R;US) 

Immunological and biochemical effects of 60 Hz electric and 
magnetic fields in humans: Phase 1 report, February 15, 
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Immunological and biochemical effects of 60 Hz electric and 
magnetic fields in humans: Quarterly report No. 2, May 15, 
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Immunological and biochemical effects of 60 Hz electric and 
magnetic fields in humans: Phase 2, Quarterly report No. 1, 
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Immunological and biochemical effects of 60 Hz electric and 
magnetic fields in humans: Quarterly report No. 1, February 
15, 1984—May 15, 1984, 15:36116 (R;US) 
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Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Phase 3, Task 1 experimental re- 
port, October 1, 1986—January 15, 1987, 15:36114 (R;US) 

Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Phase 3, Quarterly report No. 11, 
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immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Phase 3, Quarterly report No. 3, 
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operant and social behavior and on the neuroendocrine sys- 
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Effects of 60 Hz electric fields on operant and social stress be- 
haviors of nonhuman primates: Projects 3 and 4: Final report, 
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(R;US) 

Effects of 60 Hz electric fields on operant and social stress be- 
haviors of nonhuman primates: Annual report, October 26, 
1986—October 23, 1987, 15:36129 (R;US) 
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Latest development in codes for electromagnetic fields, 
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Time-domain calculation of sub-nanosecond pulse launched by 
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Health Hazards 
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ELF electromagnetic field effects on the pineal gland, 15:34474 
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Electromagnetic fields, cell membrane amplification, and cancer 

promotion, 15:36139 (BA;US) 
Physical Properties 
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magnetic fields, 15:36134 (R;US) 
Risk Assessment 
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Microwave coupling on printed circuit boards, 15:35360 (R;US) 
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Spectral shaping in chirped-pulse amplification, 15:35670 (J;US) 
ELECTROMAGNETIC RADIATION 
See also ELECTROMAGNETIC PULSES 
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LASER RADIATION 
MICROWAVE RADIATION 
RADIOWAVE RADIATION 
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Energetic electron tracks and DNA strand breaks, 15:36124 
(BA:GB) 
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Nonionizing electromagnetic radiation: Biological effects. Febru- 
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Transient electromagnetic scattering on anisotropic media, 
15:36531 (R;US) 

ELECTROMAGNETIC WAVES 

See ELECTROMAGNETIC RADIATION 
ELECTRON ACCEPTOR 
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ELECTRON BEAM ION SOURCES 

Atomic physics measurements in an electron beam ion trap, 
15:35627 (J;US) 

Computer predictions of “evaporative” cooling of highly charged 
ions in EBIT, 15:35617 (J;US) 

EBIT: Electron beam ion trap, 15:35614 (J;US) 

Evaporative cooling of highly charged ions in EBIT: An experi- 
mental realization, 15:35618 (J;US) 
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The Sandia EBIS program, 15:35613 (J;US) 
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for EBIS applications, 15:35620 (J;US) 

High frequency beam protection, 15:35596 (R;NL;In Dutch) 

High-brightness pseudospark-produced electron beam, 
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Plasma-based adiabatic focuser, 15:35481 (J;US) 

Radial focusing in an induction linac gap, 15:35468 (RA;US) 

Radiation-curable prepreg composites, 15:35048 (R;CA) 

Self-acceleration of relativistic modulated beams, 15:35465 
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B factory via conversion of 1-TeV electron beams into 1-TeV 
photon beams, 15:36348 (J;US) 

ELECTRON CYCLOTRON MASERS 

See MICROWAVE AMPLIFIERS 

ELECTRON CYCLOTRON-RESONANCE 
Experiments with a synchrotron x ray source and conventional, 
ECR, and storage-ring ion sources, 15:35626 (J;US) 

ELECTRON CYCLOTRON-RESONANCE HEATING 

See ECR HEATING 
ELECTRON DIFFRACTION 

Holographic LEED, 15:36486 (J;US) 
ELECTRON DONOR 

See ELECTRONS 
ELECTRON GAS 

Effect of electron-density discontinuity on magnetotransport in 
multiprobe narrow-channel structures, 15:36508 (J;US) 


EBIS, 





Suppression of scattering in electron transport in mesoscopic 
quantum Hall systems, 15:36491 (J;US) 
ELECTRON GUNS 
Beam dynamics of a laser-driven RF electron gun, 15:35464 
(RA;US) 
Conceptual design of bright electron injector based on a laser- 
driven photocathode RF electron gun, 15:35519 (RA;US) 
Design and construction of the photocathode electron gun cav- 
ity, 15:35520 (RA;US) 
Mechanical design of a RF electron gun, 15:35524 (RA;US) 
Progress of electron gun systems for the e~/e* linac at KEK, 
15:35540 (RA;US) 
RF and space-charge induced emittances in laser-driven RF 
guns, 15:35518 (RA;US) 
Therminoic gun control system for the CEBAF injector, 
15:35535 (RA;US) 
ELECTRON MICROSCOPES 
Effects of environment on tunneling spectroscopy of gold films, 
15:34906 (BA;US) 
ELECTRON REACTIONS 
Quasielastic reaction mechanism studied using the reaction 
12C(e,e’p), 15:36405 (J;US) 
Summary talk for workshop on parity violation in electron scat- 
tering, 15:36359 (R;US) 
ELECTRON SOURCES 
High-brightness pseudospark-produced 
15:36269 (J;US) 
RF photoelectron gun experimental performance, 15:35551 
(RA;US) 
ELECTRON SPECTROMETERS 
Variable-dispersion electron spectrometer for the SCA/FEL, 
15:35529 (RA;US) 
ELECTRON TRANSFER 
Design of GaAs charge coupled devices: Final report for 1989, 
15:35083 (R;US) 
ELECTRON-ATOM COLLISIONS 
Prediction of secondary-electron energy spectra, 15:36252 
(BA;GB) 
User-friendly model for the energy distribution of electrons from 
proton or electron collisions, 15:36253 (BA;GB) 
ELECTRON-ION COLLISIONS 
Contributions of resonant excitation double autoionization to the 
electron-impact ionization of Fe'®*, 15:36265 (J;US) 
ELECTRON-MOLECULE COLLISIONS 
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Memorandum report, 15:36247 (R;US) 
User-friendly model for the energy distribution of electrons from 
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ELECTRON-POSITRON INTERACTIONS 
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Forward-backward charge asymmetry in e*e~ —hadron jets, 
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Intermittency study in e*e~ annihilations at 29 GeV, 15:36302 
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Measurement of the bb fraction in hadronic Z decays, 15:36321 
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Measurements of charged-particle inclusive distributions in 
hadronic decays of the Z boson, 15:36324 (J;US) 
ELECTRON-PROTON INTERACTIONS 
Quantum chromodynamics and Bloom-Gilman duality, 15:36356 
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ELECTRON-RING ACCELERATORS 
Recent progress in particle accelerators, 15:35478 (BA;US) 
ELECTRONIC CIRCUITS 
See also MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
Microwave coupling on printed circuit boards, 15:35360 (R;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 
See also AMPLIFIERS 
MICROWAVE EQUIPMENT 
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PULSE INTEGRATORS 

Application of high-temperature superconducting thin-film de- 
vices to electro-optical and electronic-warfare systems. 
Technical memo, June 1988-December 1989, 15:35339 (R;US) 

Construction of a 345-gigahertz receiver based on supercon- 
ducting tunnel junctions. Final report, 1 October 1985-31 
December 1989, 15:35338 (R;US) 

ELECTRONS 

A connection between intramolecular long-range electron, hole, 
and triplet energy transfers, 15:35149 (J;US) 

Physical aspects of charged particle track structure, 15:36449 
(BA;GB) 

Prediction of secondary-electron energy spectra, 15:36252 
(BA;GB) 

Production of e*e~ pairs at the Bevalac, 15:36394 (R;US) 

ELECTROSTATIC PRECIPITATORS 

Electrostatic precipitators. January 1979-April 1989 (A Bibliogra- 
phy from the NTIS data base). Report for January 1979-April 
1989, 15:35809 (R;US) 

Electrostatic precipitators. May 1989-April 1990 (A Bibliography 
from the NTIS data base). Report for May 1989-April 1990, 
15:35810 (R;US) 

Status of proof-of-concept testing at the CFFF [Coal Fired Flow 
Facility], 15:34587 (R;US) 

ELECTROSTATIC WAVES 

See PLASMA WAVES 

ELLIPSOMETRY 

Spectral emissivities and optical constants of electromagneti- 
cally levitated liquid metals as functions of temperature and 
wavelength, 15:35685 (RA;US) 

ELUTION (SOLUBLE CONSTITUENTS) 

See LEACHING 

EMC EFFECT 
Dependence of the European Muon Collaboration effect on nu- 
clear structure, 15:36444 (J;US) 
EMERGENCIES 
See ACCIDENTS 
EMISSION COMPUTED TOMOGRAPHY 
The feasibility of images reconstructed with the method of 
sieves, 15:36654 (R;US) 

EMITTANCE (BEAM) 

See BEAM EMITTANCE 
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See ELECTROMAGNETIC PULSES 
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ENCAPSULATION 

Calorimetry for the quality checking of encapsulated ILW, 
15:34107 (R;GB) 

ENDOCRINE GLANDS 
Interaction of ELF electric and magnetic fields with neural and 
neuroendocrine systems, 15:36137 (BA;US) 
ENERGY 
See also GEOTHERMAL ENERGY 
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SOLAR ENERGY 

Advanced secondary batteries: Their applications, technological 
status, market and opportunity, 15:34493 (R;Fl) 

NEMO '90 strategy - The development plan for the research ac- 
tivities of the New Energy Systems - research programme 
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Survey of superconductors for energy applications: Preliminary 
study, 15:35386 (R;Fl;in Finnish) 

The use of hydrogen in energy economy of Finland: Preliminary 
survey, 15:34560 (R;Fl;In Finnish) 

ENERGY ANALYSIS 

Program for energy analysis of residences (PEAR) (for micro- 

computers). Software, 15:34705 (R;US) 
ENERGY CONSERVATION 

Energy conservation program evaluation: Practical methods, 
useful results: Proceedings: Volume 1, August 19 sessions, 
15:34617 (R;US) 
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Energy program evaluation: Conversation and resource man- 
agement: Proceedings, 15:34611 (R;US) 


Comparative Evaluations 

A look at the permanence of conservation savings, 15:34633 
(RA;US) 

A process evaluation of a state home oil weatherization pro- 
gram, 15:34622 (RA;US) 

An analysis of the savings achieved by energy conservation 
programs, 15:34618 (RA;US) 

Audit and loan programs, 15:34632 (RA;US) 

Case studies in conservation planning and evaluation, 15:34641 
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the implications for program design, 15:34637 (RA;US) 

ElectriCREDIT: Direct load control within Austin city limits, 
15:34626 (RA;US) 

Evaluation of gas heating system retrofit pilot programs in Min- 
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Evaluation of the city of Palo Alto utilities partners program, 
15:34621 (RA;US) 
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use data from commercial/industrial customers, 15:34630 
(RA;US) 

In search of an impact: An evaluation of an institutional build- 
ings program, 15:34628 (RA;US) 

Low cost boiler efficiency improvements, 15:34639 (RA;US) 

Methods for performing comparative evaluations of conservation 
and demand-side management programs, 15:34620 (RA;US) 

Net savings from a rebate program for commercial and indus- 
trial customers, 15:34643 (RA;US) 

On the accuracy of mail survey data for use in program evalua- 
tion, 15:34631 (RA;US) 
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problems/results etc., 15:34624 (RA;US) 
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15:34635 (RA;US) 

Public regardingness in energy conservation attitudes, 
15:34636 (RA;US) 

Results of the Michigan natural gas furnace retrofit pilot for low- 
income households, 15:34640 (RA;US) 
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15:34625 (RA;US) 

Texas industrial audit program evaluation efforts, 15:34629 
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evaluation of BPA’s commercial audit program, 15:34627 
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Using national energy consumption surveys: Trends in U.S. 
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1987 energy performance of R-2000 homes update: An analy- 
sis of measured energy consumpetion in R-2000 homes and 
updated comparisons with the R-2000 target and computer 
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15:34693 (R:CA) 

Case study of the regional manufacturers not participating in the 
manufactured housing RCDP [Residential Construction 
Demonstration Project], 15:34709 (R;US) 


Evaluation 

A commercial building monitoring protocol: Implications for 
commercial sector program evaluations, 15:34647 (RA;US) 

A cost effective technique for determining by-measure conser- 
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(RA;US) 

A market test of solar and heat pump water heaters: Promotion 
vs incentives, 15:34277 (RA;US) 
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Design a comprehensive outcomes evaluation of a commercial 
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ments, 15:34654 (RA;US) 
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tems, 15:34656 (RA;US) 
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asked), 15:34665 (RA;US) 
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Improving the weatherization assistance program through home 
visit education, 15:34668 (RA;US) 
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tion assistance program: Project findings, 15:34664 (RA;US) 
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savings from the Illinois Home Energy Loan Program, 
15:34674 (RA;US) 
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high efficiency appliances, 15:34650 (RA;US) 

Organizational decision making and energy conservation invest- 
ments, 15:34659 (RA;US) 

Pennlink: A user-friendly model for cost-effectiveness of utility 
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15:34670 (RA;US) 

Radon detection and control in air-tightened residences in the 
Hood River Conservation Project, 15:34675 (RA;US) 

Sales of commercial window treatment products, 15:34661 
(RA;US) 

Singing the praises of process evaluations, 15:34658 (RA;US) 





The Hood River Conservation Project: Participation, installation 
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evaluation, 15:34663 (RA;US) 
The changing context of conservation program evaluation, 
15:34653 (RA;US) 
Thermal performance and night setback, 15:34646 (RA;US) 
Timely evaluations: A discussion of methods used by the Mass- 
achusetts Audubon Society to evaluate fuel savings in under 
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Turning over new ground: An impact evaluation of an irrigated 
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Up in smoke: An investigation of the wood heat factor in Hood 
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practice: Final report, 15:34457 (R;US) 
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1987-88, 15:34692 (R;US) 
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heating and cooling requirements, 15:34696 (R;US) 
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Thermal analysis results for the residential construction demon- 
stration project, 15:34681 (R;US) 
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Thermal analysis results for the residential construction demon- 
stration project, 15:34681 (R;US) 
ENERGY CONVERSION 
Government research and development summaries: Electrical 
Project Briefs. Irregular, 15:34585 (R;US) 
Government research and development summaries: Mechani- 
cal Project Briefs. Monthly report, 15:34531 (R;US) 
Solar electricity and solar fuels, 15:34257 (R;Fl) 
ENERGY DEMAND 
Baseline Projection Data Bbook: 1987 GRI Baseline Projection 
of US Energy Supply and Demand to 2010, 15:34550 (R;US) 
Baseline Projection Data Book: 1986 GRI Baseline Projection of 
US Energy Supply and Demand to 2010, 15:34549 (R;US) 
ENERGY DISTRIBUTION 
See ENERGY SPECTRA 
ENERGY EFFICIENCY 
Cost data collection for manufactured homes in RCDP [Resi- 
dential Construction Demonstration Project], 15:34682 (R;US) 
Design guidelines for direct expansion ground coils: Final re- 
port, 15:34775 (R;US) 
Development of a moderate rate lithium/thionyl-chloride “D” cell, 
15:34497 (R;US) 
The effects of different diffusion sources on silicon solar cell re- 
combination properties, 15:34263 (R;US) 
The photovoltaic concentrator initiative, 15:34282 (R;US) 
ENERGY FACILITIES 
Waste energy: Feasibility study for Portage County and the Uni- 
versity of Wisconsin, Stevens Point, 15:34813 (R;US) 
ENERGY INFORMATION ADMINISTRATION 
Annual energy review 1989, 15:34548 (R;US) 
Directory of Energy Information Administration models, 1990, 
15:34500 (R;US) 


ENGINES 


Energy Information Administration New Releases, March-April 
1990, 15:36681 (R;US) 
ENERGY MANAGEMENT 
Energy management in 
15:34782 (R;Fl;in Finnish) 
ENERGY MODELS 
Directory of Energy Information Administration models, 1990, 
15:34500 (R;US) 
Uncertainty in forecasting: Final report, 15:34572 (R;US) 
ENERGY POLICY 
New energy systems, Research plan for the years 1988, 
15:34530 (R;Fl;in Finnish) 
Nuclear power: Recommendation concerning reconsideration of 
extension of nuclear power in the Netherlands Presented to 
the Minister of Economic Affairs in July 1989, 15:34376 
(R;NL;In Dutch) 
Politics, economy and political regulation of energy economy in 
Finland, 15:34501 (R;Fl;in Finnish) 
Upper Colorado environmental plant center semi-annual progress 
report to osm, June-December 1983, 15:34499 (R;US) 
ENERGY SOURCES 
See also FOSSIL FUELS 
RENEWABLE ENERGY SOURCES 
WOOD FUELS 
Global warming: An energy technology R and D challenge, 
15:34535 (J;US) 
The case against continuous growth and the need for conserva- 
tion, 15:34547 (BA;US) 
ENERGY SPECTRA 
Prediction of secondary-electron energy spectra, 15:36252 
(BA;GB) 
ENERGY STORAGE 
See also HEAT STORAGE 
MAGNETIC ENERGY STORAGE 
PUMPED STORAGE 
Experimental studies on energy storage. Final report, August 
1986-July 1989, 15:34482 (R;US) 
ENERGY SUPPLIES 
Baseline Projection Data Bbook: 1987 GRI Baseline Projection 
of US Energy Supply and Demand to 2010, 15:34550 (R;US) 
Baseline Projection Data Book: 1986 GRI Baseline Projection of 
US Energy Supply and Demand to 2010, 15:34549 (R;US) 
Monthly energy review, February 1990, 15:34581 (R;US) 
The use of hydrogen in energy economy of Finland: Preliminary 
survey, 15:34560 (R;Fl;in Finnish) 
ENERGY SYSTEMS 
See also COOLING SYSTEMS 
GEOPRESSURED SYSTEMS 
HEATING SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
IEUS 
NATURAL GAS DISTRIBUTION SYSTEMS 
POWER SYSTEMS 
SPACE HVAC SYSTEMS 
NEMO '90 strategy - The development plan for the research ac- 
tivities of the New Energy Systems - research programme 
1989-1991, 15:34502 (R;Fl;In Finnish) 
New energy systems, Research plan for the years 1988, 
15:34530 (R;Fl;In Finnish) 
ENGINEERED SAFETY SYSTEMS 
Nuclear plant aging research: The 1E power system, 15:34415 
(R;US) 
ENGINEERING 
See also ENVIRONMENTAL ENGINEERING 
Electronic Engineering, 15:35444 (RA;ZA) 
Mechanical engineering, 15:35443 (RA;ZA) 
SUPES Version 2.1: A Software Utilities Package for the Engi- 
neering Sciences, 15:36658 (R;US) 
ENGINES 
See also HEAT ENGINES 
ROCKET ENGINES 
TURBOFAN ENGINES 
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ENGINES 


Improved thermo-oxidative-deposition screening tests for tur- 
bine lubricants. Final report, September 1986-June 1989, 
15:34821 (R;US) 

ENHANCED RECOVERY 

See also THERMAL RECOVERY 

Application of condensing technology to heavy oil recovery boil- 
ers, 15:34084 (RA;CA) 

Flow in porous media, phase behavior and ultralow interfacial 
tensions: Mechanisms of enhanced petroleum recovery: 
Third annual report, October 1, 1987—September 30, 1988, 
15:34000 (R;US) 

Quarterly technical report, January 1—-March 31, 1990: Volume 
2, Energy production research, 15:34008 (R;US) 


ENRICHMENT (ISOTOPIC) 
See |ISOTOPE SEPARATION 


ENRICO FERMI-2 REACTOR 
Seismic capacity of containments, 15:34413 (RA;US) 


ENVIRONMENT 

Agenda and Abstracts for the Annual Information Meeting of the 
Environmental Sciences Division, May 2-3, 1990, 15:35730 
(R;US) 

An overview of remedial action technical information support ac- 
tivities funded by the US Department of Energy’s Office of 
Environmental Restoration, 15:34165 (R;US) 

Annual environmental report for RM! Company Extrusion Plant, 
Ashtabula, Ohio, January 1, 1988-December 31, 1988, 
15:34166 (R;US) 

Environmental protection implementation plan for the Waste Iso- 
lation Pilot Plant, November 9, 1989-November 9, 1990, 
15:34126 (R;US) 

Radiological monitoring in the environment at the Chalk River 
Nuclear Laboratories, 15:35821 (R;CA) 


ENVIRONMENTAL EFFECTS 
Closure of major production facilities, prototype plant operation, 
and plant site cleanup at NFDC [National Fertilizer Develop- 
ment Center]: Environmental assessment, 15:34798 (R;US) 


ENVIRONMENTAL ENGINEERING 
Laser spectroscopy: Assessment of research needs for laser 
technologies applied to advanced spectroscopic methods, 
15:35729 (R;US) 


ENVIRONMENTAL EXPOSURE 
[Environmental risk assessment]: Foreign trip report, May 6, 
1990—May 12, 1990, 15:36066 (R;US) 
ENVIRONMENTAL EXPOSURE PATHWAY 
Use of biological indicators for evaluating environmental stress, 
15:34393 (R;CA) 
ENVIRONMENTAL PARKS 
See NATURE RESERVES 


ENVIRONMENTAL POLICY 
Managing for biodiversity unresolved science and policy ques- 
tions, 15:34518 (J;US) 
Overview of waste management and environmental restoration 
issues at the Oak Ridge complex, 15:34114 (R;US) 


ENVIRONMENTAL TEMPERATURE 
See AMBIENT TEMPERATURE 


ENVIRONMENTAL TRANSPORT 
See also LONG-RANGE TRANSPORT 
RADIONUCLIDE MIGRATION 
RUNOFF 

Benchmark and application of the RAETRAD [RAdon Emana- 
tion and TRAnsport into Dwellings] model, 15:35823 (R;US) 

Flow and dispersion of pollutants within two-dimensional val- 
leys: Summary report on joint Soviet-American study, 
15:35760 (R;US) 

New approach and methodologies for characterizing the 
hydrogeologic properties of aquifers. Final report, August- 
December 1989, 15:35901 (R;US) 

Seminar publication: Transport and fate of contaminants in the 
subsurface, 15:35895 (R;US) 

The prediction and interpretation of chemical movement through 
porous media: The transfer function model approach: Final 
report, 15:34129 (R;US) 
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EPIDERMIS 

Recommendations for determining the surface contamination of 
the skin and estimating radiation exposure of the skin after 
contamination, 15:36459 (R;DD;In German) 

EPIPHYSIS (PINEAL GLAND) 

See PINEAL GLAND 

EPOXIDES 
Pulsed microwave irradiation of graphite/epoxy composites, 
15:34989 (BA;US) 

EPOXY COMPOUNDS 

See EPOXIDES 
EPSTEIN-BARR VIRUS 

See ONCOGENIC VIRUSES 
EQUATIONS (DIFFERENTIAL) 

See DIFFERENTIAL EQUATIONS 
EQUATIONS OF MOTION 

Solvable two-dimensional supersymmetric models and the su- 
persymmetric Virasoro algebra, 15:36358 (R;US) 

EQUATIONS OF STATE 

Rational approximations to fluid properties, 15:35193 (R;US) 

Representation of pure-fluid coexistence curves by series ex- 
pansion, 15:36466 (R;US) 

EQUIPMENT 

See also ELECTRICAL EQUIPMENT 
ELECTRONIC EQUIPMENT 
MAGNETIC ENERGY STORAGE EQUIPMENT 
MATERIALS HANDLING EQUIPMENT 
MILITARY EQUIPMENT 
MINING EQUIPMENT 
OPTICAL EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
SOLAR EQUIPMENT 

A small-scale study on the dissolution and anion-exchange re- 
covery of plutonium from Rocky Flats Plant incinerator ash, 
15:34095 (R;US) 

Analysis of slag from the Coal Fired Flow Facility, 15:34590 
(R;US) 

Documentation of Sandia R and D storage program, 15:35300 
(R;US) 

ERBIUM 160 

Observation of entrance channel effects in compound nucleus 

formation with high energy +y-rays, 15:36417 (R;US) 
ERBIUM ALLOYS 

Crystal and magnetic structure of Er2(Co,Fe,_x)17 compounds, 

15:34918 (J;US) 
ERBIUM COMPOUNDS 

See also ERBIUM OXIDES 

Specific-heat anomaly during vitrification of hydrided Fe2Er sin- 
gle crystals, 15:34912 (J;US) 

ERBIUM OXIDES 

Muon-spin-relaxation study of magnetism in ErBagCu3O¢ 2, 
15:35027 (J;US) 

Two-dimensional magnetic order of Er in ErBagCu3O7, 
15:35021 (J;US) 

EROSION 
Oostanaula Creek watershed data report: Aerial inventory of 
land use and nonpoint sources of pollution, 15:35846 (R;US) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ESCHERICHIA COLI 

Accumulation of trehalose by Escherichia coli K-12 at high 
osmotic pressure depends on the presence of amber sup- 
pressors, 15:35978 (J;US) 

Cloning and expression of a structural gene from Chlorobium 
vibrioforme that complements the hemA mutation in Es- 
cherichia coli, 15:35970 (J;US) 

ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE 

Fundamental studies of hydrocarbon conversions over sup- 
ported bimetallic catalysts, 15:35195 (R;US) 

The thermal conductivity of ethane in the critical region, 
15:35123 (J;US) 





ETHANOL 

Bioreactors and fermentation. June 1978-January 1990 (A Bibli- 
ography from the Life Sciences Collection data base). Report 
for June 1978-January 1990, 15:34195 (R;US) 

Fire tests of distilled spirits storage tanks, 15:34209 (RA;CA) 

Localized traveling-wave states in binary-fluid convection, 
15:35316 (J;US) 

ETHERS 

Gas phas thermal reactions of aromatic ethers; Generation of p- 
xylylene and its derivative by zinc induced dehalogenation, 
15:35196 (R;US) 

Synthesis and properties of chiral rhenium ether complexes of the 
formula [(7°-CsHs)Re(NO)(PPh3)(OR2)}*X~ , 15:35213 (J;US) 

The interaction of small oxygenated fluorocarbons and hydro- 
carbons with the Ru(001) surface, 15:35194 (R;US) 

ETHINE 

See ACETYLENE 
ETHOCEL 

See CELLULOSE 

ETHERS 

ETHYL ALCOHOL 

See ETHANOL 
ETHYLENE 

Activated molybdenum-molybdenum quadruple bonds. 
Synthesis, structure, and properties of 
[Moz(O2CMe)o(en),4][(O2CMe)>2]-en: A solid-state model for a 
solvent-shared ion pair, 15:35219 (J;US) 

Flash photolysis-shock tube kinetic study of the reaction of OP) 
with ethylene: 1,052 K { <=}T { <=} 2,284 K, 15:35235 (J;US) 

Fundamental studies of hydrocarbon conversions over sup- 
ported bimetallic catalysts, 15:35195 (R;US) 

Models for organometallic polymers. Zigzag chains of 
Moz(O2CCHs),4 units linked by’: DMPE and TMED ligands, 
15:35228 (J;US) 

NIOSH special occupational-hazard review with control recom- 
mendations: Use of ethylene oxide as a sterilant in medical 
facilities, 15:36067 (R;US) 

Sister chromatid exchange analysis to monitor genotoxic chemi- 
cals. March 1978-July 1989 (A Bibliography from Pollution 
Abstracts). Report for March 1978-July 1989, 15:33979 (R;US) 

Sister chromatid exchange assay. January 1978-April 1990 (A 
Bibliography from the NTIS data base). Report for January 
1978-April 1990, 15:36096 (R;US) 

Specific inhibition of antenna bacteriochiorophyll synthesis in 
Chlorobium vibrioforme by anesthetic gases, 15:36107 (J;US) 

X-ray optical activity and the Faraday effect in cobalt and its 
compounds, 15:34913 (J;US) 

ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLENEDIAMINETETRAACETIC ACID 
See EDTA 
ETHYNE 
See ACETYLENE 
EUROPEAN MUON COLLABORATION EFFECT 
See EMC EFFECT 
EUROPIUM 

Laboratory measurement of radionuclide sorption in solid waste 

storage Area 6 soil/groundwater systems, 15:35831 (R;US) 
EUROPIUM OXIDES 

Photoemission from single-crystal EuBazCuzO,¢,, cleaved be- 
low 20 K; Metallic-to-insulating surface transformation, 
15:34999 (J;US) 

EUROPIUM SULFIDES 

High-field superconductivity of Chevrel-phase compounds. In- 

terim report, 15:35046 (R;US) 
EVAPORATION 

A model of multicomponent droplet evaporation with liquid 
phase reactions, 15:33886 (R;US) 

Convective droplet evaporation, 15:35308 (RA;CA) 

EVAPORATIVE COOLING 
Evaporative cooling, 15:34687 (BA;US) 
EVAPORATORS 

300 Area solvent evaporator closure plan: Revision 3, 15:34121 

(R;US) 


EXPERIMENTAL FACILITIES (ACCELER 


EVEN-EVEN NUCLEI 

See also CALIFORNIUM 252 
CARBON 12 
DYSPROSIUM 152 
ERBIUM 160 
LEAD 194 
LEAD 196 
LEAD 208 
MOLYBDENUM 100 
NEODYMIUM 144 
OXYGEN 16 
PLUTONIUM 238 
RADIUM 226 
RADON 222 
SAMARIUM 148 
SILICON 28 
STRONTIUM 390 
SULFUR 32 
SULFUR 34 
THORIUM 230 
THORIUM 232 
YTTERBIUM 164 
ZIRCONIUM 930 
ZIRCONIUM 96 

The study of M1 and M3 collective states for even-even nuclei 
and the study of M1 collective states for even-odd nuclei, 
15:36434 (R;RO;in Romanian) 

EVEN-ODD NUCLEI 

See also CHROMIUM 51 
DYSPROSIUM 151 
DYSPROSIUM 153 
KRYPTON 85 
MOLYBDENUM 99 
NEODYMIUM 135 
PLUTONIUM 239 
SAMARIUM 145 
SILICON 29 
URANIUM 235 
ZINC 65 

The study of M1 and M3 collective states for even-even nuclei 
and the study of M1 collective states for even-odd nuclei, 
15:36434 (R;RO;In Romanian) 

EXCHANGE (HEAT) 

See HEAT TRANSFER 
EXCHANGE (ION) 

See ION EXCHANGE 
EXCIMER LASERS 

A compact code for discharge-pumped XeCli excimer lasers, 
15:35344 (R;IT) 

Laser and particle beam chemical processes on surface, 
15:35084 (B;US) 

Operation of a ten liter discharge XeCl laser, 15:35346 (R;IT) 

Pulse power for lasers Il, 15:35367 (B;US) 

Theoretical modeling of discharge stability of discharge-pumped 
XeCl lasers, 15:35347 (R;IT;In Italian) 

EXHAUST GAS RECIRCULATION SYSTEMS 
See EXHAUST RECIRCULATION SYSTEMS 
EXHAUST GASES 

Discharge of nitrogen dioxide (NO2) from automobiles, trucks, 
and buses, 15:35812 (R;SE;in Swedish) 

NIOSH testimony on flight attendants and airport ground-crew 
workers before the Subcommittee on Government Activities 
and Transportation, House Committee on Government Oper- 
ations by J. M. Melius, August 16, 1980, 15:36074 (R;US) 

Sister chromatid exchange analysis to monitor genotoxic chemi- 
cals. March 1978-July 1989 (A Bibliography from Pollution 
Abstracts). Report for March 1978-July 1989, 15:33979 (R;US) 

EXHAUST RECIRCULATION SYSTEMS 

A method for improving warm-up fuel economy and exhaust 
emissions at cold temperatures, 15:34824 (RA;CA) 

Recommended approach to recirculation of exhaust air, January 
1978. Research report, 15:35781 (R;US) 

EXPERIMENTAL FACILITIES (ACCELERATOR) 

See ACCELERATOR FACILITIES 
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EXPERT SYSTEMS 


EXPERT SYSTEMS 

Artificial intelligence/expert systems within the US Army Depot 
System Command, 15:35704 (R;US) 

Development of a fuzzy logic expert system for pile selection. 
Master's thesis, 15:35330 (R;US) 

Northeast Artificial Intelligence Consortium annual report - 1988. 
Volume 4. Distributed Al for communications network man- 
agement. Interim report, January-December 1988, 15:36641 
(R;US) 

EXPLOSIVE FRACTURING 

Surface mining and the natural environment: Blasting, 15:33948 

(R;US) 
EXPLOSIVES 

See also CHEMICAL EXPLOSIVES 

A graphical user-interface-driven waveform data acquisition and 
analysis system, 15:35712 (R;US) 

Bioremediation of explosives, 15:35829 (R;US) 

DOE explosives safety manual: Revision 5, 15:35710 (R;US) 

EXPORTS 

Reasons for decision: Letter dated 7 September 1989 on the 
proposed amendment to export impact assessment filing re- 
quirements, 15:34070 (R;CA) 

Reasons for decision: Letter dated 7 September 1989 on the 
proposed amendment to export impact assessment filing re- 
quirements, 15:34069 (R;CA) 

EXPOSURE (RADIATION DOSES) 

See RADIATION DOSES 

EXTRACTION (BEAM) 
See BEAM EXTRACTION 
EXTREME ULTRAVIOLET RADIATION 
Generation of XUV light by resonant frequency tripling in a two- 
wiggler FEL amplifier, 15:35446 (R;US) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 
EYES 

See also RETINA 

Practical laser safety: Second edition, revised and expanded, 
15:35368 (B;US) 


& 


F CODES 
Data logger for the 34-meter vertical axis wind turbine test bed, 
15:34302 (R;US) 
The automation of the Facility for Atmospheric Corrosion Testing 
(FACT), 15:35301 (R;US) 
F MESONS 
Reconstruction of D's, F's, and neutrals with the SLD detector, 
15:36312 (R;US) 
F REGION 
See also F2 LAYER 
Daytime F-layer trough, 15:36230 (R;US) 
F-2030 RESONANCES 
See FMESONS 
F2 LAYER 
Comparison of two neutral-wind models affecting ionospheric F2 
region peak electron densities near the magnetic equator, 
15:36229 (R;US) 
FABRIC FILTERS 
Fine particulate emissions: Flue gas conditioning for improved 
fine particle capture in fabric filters: [Task 3.6]: Final technical 
report, April 1, 1987—March 31, 1988, including the quarterly 
— progress report, January-March 1988, 15:34323 
(R;US) 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (ENERGY) 
See ENERGY FACILITIES 
FACILITIES (MILITARY) 
See MILITARY FACILITIES 


FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FACILITIES (STORAGE) 
See STORAGE FACILITIES 
FACILITIES (TEST) 
See TEST FACILITIES 
FAILURES 
See also FRACTURES 
Complex demodulation for bearing fault detection. Propulsion 
technical memo, 15:35317 (R;AU) 
FALLOUT PARTICULATES 
See PARTICLES 
FANS 
See BLOWERS 
FARADAY GENERATORS 
See MHD GENERATORS 
FARM ANIMALS 
See DOMESTIC ANIMALS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FASTBUS SYSTEM 
Applications for the scalable coherent interface, 15:36660 (R;US) 
Artemis user guide: Version 2.1, 15:35352 (R;US) 
The Ames waveform digitizer module user guide: Version 1.1, 
15:35351 (R;US) 
FASTENERS 
Guidelines for structural bolting in accordance with the AISC 
[American Institute of Steel Construction] eighth edition “man- 
ual of steel construction”, 15:34877 (R;US) 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FAURE CYCLOTRON 
See NAC CYCLOTRON 
FEDERAL REGION | 
See also MASSACHUSETTS 
Diagnostic studies of ozone in the northeastern United States 
based on applications of the regional oxidant model (ROM). 
Final report, 15:35789 (R;US) 
Northeast International Committee on Energy: Annual report, 
15:34552 (R;CA) 
FEDERAL REGION Il 
See also NEW YORK 
Diagnostic studies of ozone in the northeastern United States 
based on applications of the regional oxidant model (ROM). 
Final report, 15:35789 (R;US) 
FEDERAL REGION V 
See also ILLINOIS 
INDIANA 
MICHIGAN 
MINNESOTA 
OHIO 
WISCONSIN 
Genetic stratigraphy and correlation in the Ordovician of the 
Michigan Basin, midcontinent, U.S.A., 15:36194 (RA;CA) 
FEDERAL REGION VII 
See also IOWA 
KANSAS 
Midwest Interstate Low-Level Radioactive Waste Commission 
annual report, 15:34136 (R;US) 
FEDERAL REGION VIII 
See also COLORADO 
MONTANA 
NORTH DAKOTA 
UTAH 
WYOMING 
Rocky Mountain acid-deposition model assessment: ARM3 
model performance evaluation. Final report, 15:35772 (R;US) 
FEED MATERIALS PLANTS 
An overview of remedial action technical information support ac- 
tivities funded by the US Department of Energy's Office of 
Environmental Restoration, 15:34165 (R;US) 
FELIX FACILITY 
Finite element analysis of magnetically induced vibrations of 


conductive plates in tokamak reactors, 15:36626 (BA;US) 
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FERMENTATION ALCOHOL 
See ETHANOL 
FERMI LEVEL 
Fermi surface of YBapCu307: Evidence for the Cu-O plane 
sheets from positron experiments, 15:36514 (R;NL) 
FERMI SURFACE 
See FERMI LEVEL 
FERMILAB ACCELERATOR 
Computing and data handling recent experiences at Fermilab 
and SLAC, 15:35382 (R;US) 
SSC 40 mm short model construction experience, 15:35572 
(R;US) 
FERMILAB TEVATRON 
An 805 MHz disk and washer structure for the Fermilab linac 
upgrade, 15:35401 (RA;US) 
Fermilab’s automated accelerator start-up programs, 15:35448 
(BA;US) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRIMAGNETIC MATERIALS 
See also FERRITES 
Asimple domain model of flux reversal in ferrites, 15:35124 (J;US) 
FERRITE GARNETS 
Alternative cathodes for molten carbonate fuel cells: Final re- 
port, 15:34602 (R;US) 
FERRITES 
A 20 MHz ferrite inductive isolation loss study, 15:35428 (RA;US) 
Asimple domain model of flux reversal in ferrites, 15:35124 (J;US) 
Ferrite research aimed at improving induction-linac-driven FEL 
performance. Final report on Phase 1, 15 August 1989-14 
February 1990, 15:35719 (R;US) 
FERRITIC STEELS 
The properties and weldability of low activation ferritic steels: 
Annual report, 15:36596 (R;US) 
FERRITIN 
Iron environment in ferritin with large amounts of phosphate, 
from Azotobacter vinelandii and horse spleen, analyzed using 
Extended X-ray Absorption fine Structure (EXAFS), 15:36001 
(J;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FERTILIZERS 
Closure of major production facilities, prototype plant operation, 
and plant site cleanup at NFDC [National Fertilizer Develop- 
ment Center]: Environmental assessment, 15:34798 (R;US) 
FFTF REACTOR 
Fabrication of core demonstration experiments for irradiation in 
FFTF [Fast Flux Test Facility], 15:34368 (R;US) 
FIBER OPTICS 
Fiber optics applied to engine combustion research, 15:35663 
(RA;CA) 
FIBERGLASS 
Energy measurements of attic barriers installed in single-family 
houses, 15:34734 (BA;US) 
Formaldehyde emissions from selected fibrous glass insulation 
products, 15:34725 (BA;US) 
Thickness and density of loose-fill insulations after installation in 
residential attics, 15:35095 (BA;US) 
FIELD TESTS 
The effects of wind on residential building leakage measure- 
ments, 15:34697 (R;US) 
FIELD THEORIES 
See also GENERAL RELATIVITY THEORY 
QUANTUM FIELD THEORY 
Theoretical high energy physics: Progress report, May 1, 1989— 
April 30, 1990, 15:36363 (R;US) 
[Problems in particle theory]: Final report, 15:36362 (R;US) 
FIELD-REVERSED MIRROR REACTORS 
Kinetic stability of field-reversed configurations: Progress report, 
December 15, 1989—May 15, 1990, 15:36550 (R;US) 
FIELDS (ELECTRIC) 
See ELECTRIC FIELDS 
FIELDS (ELECTROMAGNETIC) 
See ELECTROMAGNETIC FIELDS 


FISH CULTURE 


FIELDS (GRAVITATIONAL) 

See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 

See MAGNETIC FIELDS 
FILLERS 

Evaluation of filled elastomers: Final report, 15:34776 (R;US) 
FILLING STATIONS 

See GASOLINE SERVICE STATIONS 
FILMS 

See also SUPERCONDUCTING FILMS 

THIN FILMS 

Electrochromic sun control coverings for windows, 15:34711 
(R;US) 

Electron microscopy and electrochemistry of nickel oxide films 
for electrochromic devices produced by different techniques, 
15:35253 (R;US) 

lon contamination of x-ray pinhole camera images on PBFA Il, 
15:36607 (R;US) 

The heat and mass transfer of falling film absorption of aqueous 
lithium bromide solutions with small Reynolds numbers, 
15:35069 (R;US) 

FILTERS 

See also FABRIC FILTERS 

Evaluating the performance of ceramic candle filters in a hot 
particulate-laden stream, 15:33918 (R;US) 

FINANCIAL MANAGMENT 

See PROGRAM MANAGEMENT 
FINGERPRINTING (OIL SPILLS) 

See OIL SPILLS 
FINITE ELEMENT METHOD 

Implementation of JAC3D on the NCUBE/ten, 15:36657 (R;US) 

The discontinuous finite element method: An introduction, 
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remedial action), (amendment), September 1989, 15:35842 
(R;US) 
FLOW (BLOOD) 
See BLOOD FLOW 


FLOW (FLUID) 
See FLUID FLOW 


FLOW MODELS 
An entropy-based approach to nonlinear stability, 15:35312 
(R;US) 


FLUE GAS 

Combined nitrogen oxides/sulfur dioxide control in a spray- 
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[State and transport properties of high temperature working flu- 
ids and nonazeotropic mixtures]: Foreign trip report, May 
9—May 11, 1990, 15:34784 (R;US) 


FLUORANTHENE 
See CONDENSED AROMATICS 


FLUORIDES 
See also BARIUM FLUORIDES 
BORON FLUORIDES 
CALCIUM FLUORIDES 
CERIUM FLUORIDES 
NITROGEN FLUORIDES 
STRONTIUM FLUORIDES 

A small-scale study on the dissolution and anion-exchange re- 
covery of plutonium from Rocky Flats Plant incinerator ash, 
15:34095 (R;US) 

Estimation of atmospheric fluoride by limed filter papers: A re- 
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Use of briquetted and unbriquetted pulp and paper mill sludge in 
a hog fuel boiler: Burning tests: Final report, 15:34799 (R;US) 
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PFB combustion plant, Phase 1, Task 1: Volume 3, 15:34311 
(R;US) 

Trace elements atmospheric concentration patterns in Brindisi- 
Lecce airshed (Italy), 15:34330 (R;IT) 

Utility FGD [flue gas desulfurization] survey, January—December 
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Analytical and numerical results for the pulse propagation in the 
intermediate and high gain regime of free electron lasers, 
15:35343 (R;IT) 

Beam break-up and resistive wall instability in a steady-state free 
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Adsorption] oxygen enriched air production system: Phase 1, 
Final report, 15:35326 (R;US) 
Wisconsin energy statistics, 1989, 15:34582 (R;US) 
[Innovative technologies and India’s energy demand]: Foreign 
trip report, April 22, 1990—April 27, 1990, 15:34577 (R;US) 
FUELWOOD 
See WOOD FUELS 
FULL-SERVE STATIONS 
See GASOLINE SERVICE STATIONS 
FUMES 
See AEROSOLS 
FUNCTIONS 
See also HAMILTONIAN FUNCTION 
RESPONSE FUNCTIONS 
STRUCTURE FUNCTIONS 
WAVE FUNCTIONS 
Some software implementation of the functions sine and cosine, 
15:36645 (R;US) 
FUNGI 
Microbial coal solubilization in defined culture systems: bio- 
chemical and physiological studies, 15:33898 (J;NL) 
FURANS 
See also BENZOFURANS 
TETRAHYDROFURAN 
Fluorescence studies of furanoxy radicals: Intramolecular and 
intermolecular processes, 15:35143 (J;US) 
FURNACES 
See also BLAST FURNACES 
VACUUM FURNACES 
WOOD BURNING FURNACES 
A residential high efficiency furnace replacement program in 
Illinois: An examination of energy savings and related con- 
sumer behavior, 15:34757 (BA;US) 
Evaluation of profile control, 15:35328 (R;US) 
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Oxygen enriched combustion system performance study: Vol- 
ume 4, Combustion testing utilizing a PSA [Pressure Swing 
Adsorption] oxygen enriched air production system: Phase 1, 
Final report, 15:35326 (R;US) 

The Combustion Institute, Canadian Section, 1989 Spring tech- 
nical meeting, 15:35276 (R;CA) 

FUSION (BONDING, NONMETALLIC) 

See BONDING 


FUSION (NUCLEAR) 

See THERMONUCLEAR REACTIONS 
FUSION (WELDING) 

See WELDING 
FUSION ELECTROMAGNETIC INDUCTION EXPERIMENT 

See FELIX FACILITY 
FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION FUELS 

See THERMONUCLEAR FUELS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
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GADOLINIUM 
The d-band exchange splitting for thin gadolinium overlayers, 
15:34900 (BA;US) 


GADOLINIUM OXIDES 
Raman spectroscopy and _ structural 
(Zr,Ti;_,)2O7, 15:34987 (BA;US) 
Time-dependent response and the de Almeida—Thouless line in 
R 1:2:3 superconductors, 15:35030 (J;US) 


GALLIUM 

The solubility problem of heavy elements in internal stellar 

plasma revisited, 15:36222 (BA;US) 
GALLIUM ARSENIDE SOLAR CELLS 

GaAs solar cells with V-grooved emitters, 15:34250 (RA;US) 

NASA advanced space photovoltaic technology: Status, poten- 
tial and future mission applications, 15:34252 (RA;US) 

Photovoltaic concentrator technology development, 15:34281 
(R;US) 

GALLIUM ARSENIDES 

A new method to analyze multiexponential transients for deep- 
level transient spectroscopy, 15:35116 (J;US) 

Crosshatched surface morphology in strained Ill-V semiconduc- 
tor films, 15:35115 (J;US) 

Design of GaAs charge coupled devices: Final report for 1989, 
15:35083 (R;US) 

Growth and characterization of GaAs/Al/GaAs heterostructures, 
15:35113 (J;US) 

High resolution electron microscopy studies of MBE grown InSb 
layers on GaAs (100), 15:35087 (BA;US) 

High-efficiency GaAs solar cells grown by molecular-beam epi- 
taxy, 15:34271 (J;US) 

InGaAs/GaAs graded superlattices in photodetectors for wave- 
lengths beyond 1 um, 15:35081 (R;US) 

Integration of picosecond GaAs photoconductive devices with 
silicon circuits for optical clocking and _ interconnects, 
15:35082 (R;US) 

Investigation on the MBE growth and properties of Al- 
GalnAs/InP and inGaAs-IinAlAs superlattices: Final report, 
April 15, 1986—December 14, 1989, 15:35056 (R;US) 

lon channeling investigation of the lattice location of Sn atoms in 
GaAs thin films grown by molecular beam epitaxy, 15:35110 
(J;US) 

Optical and microwave performance of GaAs-AlGaAs and 
strained layer InGaAs-GaAs-AlGaAs graded index separate 
confinement heterostructure single quantum well lasers, 
15:35372 (J;US) 

Polish-induced damage in (100) GaAs: A comparison of trans- 
mission electron microscopy and Raman spectroscopy, 
15:35118 (J;US) 
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Role of substrate threading dislocation density in relaxation of 
highly strained InGaAs/GaAs quantum well structures, 
15:35105 (J;US) 

Selective photochemical dry etching of compound semiconduc- 
tors: Enhanced control through secondary electronic 
properties, 15:35090 (BA;US) 

Study of cooling of hot carriers and intervalley scattering in 
Ino.s53Gao.47As by subpicosecond Raman _§ scattering, 
15:36490 (J;US) 

GALLIUM COMPLEXES 
A novel hexachelating amino-thiol ligand and its complex with 
gallium(Ill), 15:35217 (J;US) 
GALLIUM COMPOUNDS 
See also GALLIUM ARSENIDES 
GALLIUM OXIDES 
GALLIUM PHOSPHIDES 

High resistivity Al,Ga;_,AsySb;_, epitaxial layers by sulfur 
compensation doping, 15:35074 (R;US) 

Photoreflectance studies of electronic transitions in quantum 
well structures under high pressure, 15:36465 (R;US) 

GALLIUM OXIDES 

In; 2Gao,.gMgO,: Powder neutron refinement and crystal chem- 
istry, 15:34857 (J;US) 

Local charge-density change and superconductivity: A positron 
study, 15:35011 (J;US) 

GALLIUM PHOSPHIDES 

Transmission electron microscope characterization of AlGalnP 

grown by organometallic vapor phase epitaxy, 15:35107 (J;US) 
GAMMA RADIATION 

An application of the associated-particle technique to treaty veri- 
fication, 15:34844 (R;US) 

Estimated minimum detectable activity in a gamma energy anal- 
ysis system, 15:35657 (R;US) 

NNWSI waste form testing at Argonne National Laboratory: 
Semiannual report: January-June 1987 (Yucca Mountain 
Project), 15:34153 (R;US) 

GAMMA RADIOGRAPHY 

Treaty verification inspection using low-technology systems, 

15:34843 (R;US) 
GAMMA SPECTRA 

An n-y pulse discrimination system for wide energy ranges, 

15:35637 (R;US) 
GARNETS 

See also ANDRADITE 

Crystallography, spectroscopic analysis, and lasing properties 
of Nd(3+):Y3Sc2AI3012. Final report, August-December 
1988, 15:35334 (R;US) 

OH substitution in garnets: X-ray and neutron diffraction, in- 
frared, and geometric-modeling studies, 15:34291 (J;US) 

GAS APPLIANCES 

Advanced heat-pipe heat exchanger and microprocessor-based 
modulating burner controls development. Semiannual report, 
January 1987-June 1987, 15:35313 (R;US) 

GAS COOLANTS 

See GASES 
GAS ENGINES 

See INTERNAL COMBUSTION ENGINES 
GAS FLOW 

On the complex flowfield of a practical annular reverse-flow 
combustor: LDV [laser doppler velocimetry] measurement 
and numerical prediction, 15:35324 (RA;CA) 

Progress in the development of a spectroscopic method for the 
quantitative assay of actinides within a gaseous flow-stream, 
15:35175 (R;US) 

GAS HEAT PUMPS 

Residential gas-fired heat pumps: An economic assessment, 

15:34704 (R;US) 
GAS LASERS 

See also EXCIMER LASERS 

Characterization of a high-intensity subpicosecond XeCl laser 
system, 15:35355 (R;US) 

GAS STATIONS 
See GASOLINE SERVICE STATIONS 





GAS TURBINES 
Flame stabilization in an afterburner test rig, 15:34826 (RA;CA) 
Mixing behaviour of acoustically pulsed air jets, 15:34827 (RA;CA) 
GAS WELLS 
See NATURAL GAS WELLS 
GAS-INSULATED SUBSTATIONS 
Developement of new measuring techniques. A measuring sys- 
tem for testing GIS disconnectors in a high voltage laboratory, 
15:34452 (R;IT) 
Identification of the presence of defects inside a GIS by means 
of diagnostic methods, 15:34447 (R;IT) 
GASEOUS DIFFUSION PLANTS 
Monitoring stack emissions of uranium from an enrichment 
plant, 15:34167 (R;US) 
GASES 
See also AIR 
COMPRESSED GASES 
COVER GAS 
DISSOCIATING GASES 
ELECTRON GAS 
EXHAUST GASES 
SYNTHESIS GAS 
Controlled microcstructure oxide coating for chemical sensors, 
15:35185 (R;US) 
New critical behavior in the dense two-dimensional classical 
Coulomb gas, 15:36487 (J;US) 
GASOHOL 
Safety of fuel pump circuits in full tanks of road vehicles using 
unleaded gasoline or methanol, 15:34043 (R;CA) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASOLINE SERVICE STATIONS 
Environmental guidelines for decommissioning of service sta- 
tions, 15:34029 (R;CA) 
GENE MUTATIONS 
Molecular and genetic characterization of a radiation-induced 
structural rearrangement in mouse chromosome 2 causing mu- 
tations at the limb deformity and agouti loci, 15:36062 (J;US) 
Somatic cell genetics approach to dissecting mammalian DNA 
repair, 15:36058 (J;US) 
GENE RECOMBINATION 
Addition of molecular methods to mutation studies with 
Drosophila melanogaster, 15:36056 (J;US) 
GENERAL RELATIVITY THEORY 
Corrections to the thin-wall approximation in general relativity, 
15:36383 (J;US) 
GENERATORS (ELECTRIC) 
See ELECTRIC GENERATORS 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENERATORS (STEAM) 
See STEAM GENERATORS 
GENETIC ENGINEERING 
Human gene therapy: Methods and materials. December 1985- 
April 1990 (A Bibliography from the Biobusiness data base). 
Report for December 1985-April 1990, 15:34261 (R;US) 
GENETICS 
A short journey from classical to molecular cytogenetics, 
15:36057 (J;US) 
GEOLOGIC DEPOSITS 
See also ALLUVIAL DEPOSITS 
COAL DEPOSITS 
NATURAL GAS DEPOSITS 
NATURAL GAS HYDRATE DEPOSITS 
OIL SHALE DEPOSITS 
PETROLEUM DEPOSITS 
SALT DEPOSITS 
URANIUM DEPOSITS 
Field data: The interface between hydrology and geomorphol- 
ogy, 15:35885 (RA;US) 
GEOLOGIC FAULTS 
Active faults related to folding, 15:36175 (RA;US) 
Evaluation of active faulting and associated hazards, 15:36174 
(RA;US) 


GLASS 


Morphologic dating and modeling degradation of fault scarps, 
15:36183 (RA;US) 
GEOLOGIC STRUCTURES 
See also SEDIMENTARY BASINS 
Evaluation of digital radar profiles in peat, 15:33942 (R;SE) 
Numerical and theoretical study of seismic wave diffraction in 
complex geologic structure. Final report, April 1984-July 
1988, 15:36141 (R;US) 
GEOPHYSICAL SURVEYS 
A review of geophysical investigations at the site of Chalk River 
Nuclear Laboratories, Ontario, 15:35826 (R;CA) 
GEOPRESSURED SYSTEMS 
The Geopressured-Geothermal Resource, research and use, 
15:34284 (R;US) 
GEORGIA 
Effects of anthropogenic hydrocarbon emission reductions in ur- 
ban areas with high biogenic hydrocarbon emission rates: 
Tampa and St. Petersburg case study. LAA Report No. p137-1. 
Report for November 1988-November 1989, 15:35771 (R;US) 
GEOTHERMAL ENERGY 
The Geopressured-Geothermal Resource, research and use, 
15:34284 (R;US) 
GEOTHERMAL INDUSTRY 
Developing countries: Non-nuclear energy technology. July 
1972-March 1988 (A Bibliography from the International 
Aerospace Abstracts data base). Report for July 1972-March 
1988, 15:34584 (R;US) 
GEOTHERMAL WELLS 
The Geopressured-Geothermal Resource, research and use, 
15:34284 (R;US) 
Tracer dye transport from a well fitted with a downhole heat ex- 
changer, Klamath Falls, Oregon: Final report, 15:34287 (R;US) 
GERMAN DEMOCRATIC REPUBLIC 
Legal regulations, standards, and guidelines in the field of atomic 
safety and radiation protection, 15:34179 (R;DD;in German) 
GERMANIUM 
Argon ion bombardment during molecular beam epitaxy of Ge 
(001), 15:34986 (BA;US) 
Problems of enclosed crystal interfaces, 15:34883 (R;US) 
Quasiperiodic transition to chaos in Ge; and magnetic suscepti- 
bility of high-T. superconductors, 15:36474 (R;US) 
Role of lattice mismatch and surface chemistry in the formation of 
epitaxial semiconductor-insulator interfaces, 15:35136 (J;US) 
GERMANIUM ALLOYS 
Effects of Fe on the ferromagnetic properties of Al-Mn-based 
quasicrystals, 15:34936 (J;US) 
Magnetic properties of icosahedral 
15:34939 (J;US) 
Pressure dependence of the electrical resistivity in the magnetic 
Kondo lattice systems CePtGe and CePtz, 15:34924 (J;US) 
Structural and electronic studies of a:Si Ge:H alloys: Annual 
subcontract report, September 1, 1988-June 30, 1989, 
15:34265 (R;US) 
GERMANIUM SELENIDES 
X-ray absorption study of the Ge-Se system. |. GeSe2 crys- 
talline and amorphous phases, 15:34852 (J;US) 
X-ray absorption study of the Ge-Se system. Il. GeSey glasses: 
Bulk and thin film samples, 15:34853 (J;US) 
GERMANIUM SILICIDES 
“Column-by-column” compositional mapping at semiconductor 
interfaces using Z-contrast STEM, 15:35053 (R;US) 
GERMANY (DEMOCRATIC REPUBLIC) 
See GERMAN DEMOCRATIC REPUBLIC 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GIANT CELLS 
See TUMOR CELLS 
GIANT RESONANCE 
Photon decay of giant multipole resonances, 15:36420 (R;US) 
GKN REACTOR (DODEWAARD) 
See DODEWAARD REACTOR 
GLASS 
See also BOROSILICATE GLASS 


Al-Cr-Mn-Ge alloys, 
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Chemical vapor deposition. August 1988-March 1990 (A Bibli- 
ography from the NTIS data base). Report for August 
1988-March 1990, 15:34888 (R;US) 

Dispersive excitation transport at elevated temperatures (50— 
298 K): Experiments and theory, 15:35125 (J;US) 

Environmental effects on short-term properties of 
glass/polyester composites, 15:35070 (R;Fl) 

Experimental hydration studies of natural and synthetic glasses, 
15:35203 (BA;US) 

Large-scale process simulation: A case study integrated waste 
processing flowsheet for SRS [Savannah River Site], 
15:34159 (R;US) 

Lead glass panes for radiation protection purposes, 15:35302 
(R;DD;In German) 

Vacuum window glazings for energy-efficient buildings: Sum- 
mary report, 15:34710 (R;US) 

[Fracture behavior of surface modified ceramics]: Summary of 
progress, 15:34963 (R;US) 

GLASSY METALS 
See METALLIC GLASSES 
GLOW DISCHARGES 

Diagnostics of glow discharges used to produce hydrogenated 
amorphous silicon films: Annual subcontract report, Decem- 
ber 1, 1988—November 30, 1989, 15:34267 (R;US) 

GLUEBALLS 
Glueball contribution to K,-+2+ and its possible detection in D; 
decay, 15:36343 (J;US) 
GLUONIUM 
See GLUEBALLS 
GLUONS 

Resummation and gauge invariance of the gluon damping rate 

in hot QCD, 15:36376 (J;US) 
GLUTATHIONE 

Studies on alterations of the 86-rubidium efflux from rat pancre- 
atic islets caused by thiol and thiol oxidants, 15:35956 
(R;DE;in German) 

GLYCINE 

Application of 15-N amino acid absorption in chronic enteropa- 
thy and hepatic diseases in infants: Progress report, 
15:36017 (RA;XA) 

GLYCOCOLL 

See GLYCINE 
GOBAR GAS 

See METHANE 
GOLD 

E+ distributions, “nuclear stopping’, and correlations among 
measurements from the 4 detector systems in AGS E802, 
15:36390 (R;US) 

Effects of environment on tunneling spectroscopy of gold films, 
15:34906 (BA;US) 

Hg adsorption on optically thin Au films, 15:34915 (J;US) 

Laser and electrochemical studies of metallization in electronic 
devices. Interim scientific report, 1 September 1987-31 Au- 
gust 1988, 15:34949 (R;IL) 

Magnetic and electronic properties of Au/Fe superlattices and 
interfaces, 15:34930 (J;US) 

Resistivity, adhesive strength, and residual stress measure- 
ments of thin film metallizations on single crystal quartz, 
15:34891 (R;US) 

GOLD 1987 TARGET 
Spectra and strangeness production, 15:36304 (R;US) 
GOLD ALLOYS 

Electronic structure of Cu7sAuzs5 disordered alloy, 15:34940 
(J;US) 

High-temperature, high-wear-resistant solid lubricants. April 
1983-April 1990 (A Bibliography from FLUIDEX data base). 
Report for April 1983-April 1990, 15:34793 (R;US) 

GOLD COMPLEXES 

Molecular identities in first-principles self-consistent-field band 
electronic structures of the organic superconducting salts B- 
(BEDT-TTF)2X (X- =Ig~, Aulo—, IBro—), 15:35101 (J;US) 

Similarities and differences in the structural and electronic prop- 
erties of x-phase organic conducting and superconducting 
salts, 15:35119 (J;US) 
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GOLD IONS 

Computer predictions of “evaporative” cooling of highly charged 
ions in EBIT, 15:35617 (J;US) 

Evaporative cooling of highly charged ions in EBIT: An experi- 
mental realization, 15:35618 (J;US) 

GRAIN ALCOHOL 
See ETHANOL 
GRAND GULF-1 REACTOR 

Determination of the neutron and gamma flux distribution in the 
pressure vessel and cavity of a boiling water reactor, 
15:34339 (R;US) 

GRAND GULF-2 REACTOR 

Determination of the neutron and gamma flux distribution in the 
pressure vessel and cavity of a boiling water reactor, 
15:34339 (R;US) 

GRANITES 

Gammaz-radiolysis effects on leaching of nuclear fuel waste 
forms: Influence of groundwaters and granite on gaseous ra- 
diolysis products, 15:34354 (R;CA) 

GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 

Comparison of the thermal stability of the codeposited car- 
bor/hydrogen layer to that of the saturated implant layer in 
graphite, 15:36609 (R;US) 

Low energy data on radiation enhanced sublimation of graphite, 
15:36608 (R;US) 

Nondestructive x-ray methods for characterization of advanced 
aerospace materials, 15:35062 (R;US) 

Pulsed microwave irradiation of graphite/epoxy composites, 
15:34989 (BA;US) 

GRAPHITE FIBERS 
See CARBON FIBERS 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASS 

Biomass allocation in an agropyron Smithii-glomus symbiosis, 

15:35852 (J;US) 
GRAVITATIONAL FIELDS 

Multipole expansion of conserved tensor currents and the num- 

ber of form factors, 15:36384 (J;US) 
GRAVITONS 

Multipole expansion of conserved tensor currents and the num- 

ber of form factors, 15:36384 (J;US) 
GRAZING 

Oostanaula Creek watershed data report: Aerial inventory of 

land use and nonpoint sources of pollution, 15:35846 (R;US) 
GREAT BASIN 

Location refinement of earthquakes in the southwestern Great 
Basin, 1931-1974, and seismotectonic characteristics of 
some of the important events, 15:36198 (B;US) 

GREAT LAKES 

Wisconsin Coastal Management Program for the Great Lakes: 

1987 update, 15:35888 (R;US) 
GREAT LAKES BASIN 
Industria/commercial wood energy conversion: A guide to wood 
burning, fuel storage and handling systems, 15:34193 (R;US) 
GREAT LAKES REGION 
See FEDERAL REGION V 
GREEN RIVER FORMATION 

Review of the stratigraphic distribution and diagenetic history of 

abelsonite, 15:34081 (J;GB) 
GREENHOUSE EFFECT 

Global warming: An energy technology R and D challenge, 
15:34535 (J;US) 

The future of freshwater wetlands in the southeast United 
States: Potential impacts of the greenhouse warming effect, 
15:35942 (B;US) 

GRINDING 

FIBRE projects 1989, 15:34778 (R;Fl:In Finnish) 
GROSSWELZHEIM HDR REACTOR 

See HDR REACTOR 





GROUND COVER 

Erosion of surface and near surface disposal facilities, 15:34133 
(R;CA) 

Oostanaula Creek watershed data report: Aerial inventory of 
land use and nonpoint sources of pollution, 15:35846 (R;US) 

Small-Tube Lysimeter Facility status report for fiscal year 1989 
(Design of earthen protective barriers.), 15:34157 (R;US) 

Surface erosion and hydrology of earth covers used in shallow 
land burial of low-level radioactive waste, 15:34119 (R;US) 


GROUND DISPOSAL 
Erosion of surface and near surface disposal facilities, 15:34133 
(R;CA) 
GROUND MOTION 


Seismic hazard characterization of the Eastern United States, 
15:34424 (BA:US) 


GROUND SOURCE HEAT PUMPS 
Design guidelines for direct expansion ground coils: Final re- 
port, 15:34775 (R;US) 


GROUND WATER 
Acidification 
Water acidity in drilled wells in bedrock, county of Vaermland, 
1949-1985, 15:35936 (R;SE;In Swedish) 


Chemical Reactions 
Simulation of fractionation of '*C during nonequilibrium reactive 
solute transport in geologic systems: Formulation and exam- 
ple calculation, 15:36200 (J;US) 


Contamination 
Bioremediation of explosives, 15:35829 (R;US) 
Contaminants in groundwater: Chemical processes, 15:35867 
(RA;US) 
Effectiveness of OSM regulations in preventing ground-water 
contamination from coal waste piles. Literature review and 
analysis. Interim report, 15:33932 (R;US) 


HADRON-HADRON INTERACTIONS 


Superfund Record of Decision (EPA Region 9): Litchfield Airport 
Area, Goodyear, AZ (Second remedial action), September 
1989. Final report, 15:35927 (R;US) 

The extent of groundwater contamination in the United States, 
15:35865 (RA;US) 

Decontamination 

Aquifers: Ground-water treatment. January 1982-March 1990 
(A Bibliography from the Selected Water Resources Abstracts 
data base). Report for January 1982-March 1990, 15:35929 
(R;US) 

Effects of surfactants on the desorption of organic contaminants 
from aquifer materials. Doctoral thesis, 15:35856 (R;US) 

Innovative processes for reclamation of contaminated subsur- 
face environments. Final report, August 1986-August 1989, 
15:36088 (R;US) 

Methods of reducing water contaminants: Removal of organic 
compounds, 15:35924 (R;US) 

Denitrification 

Development of a biological treatment system for Hanford ground- 

water remediation: FY 1989 status report, 15:35933 (R;US) 
Hydraulics 

Nonlinear optimal remediation of contaminated aquifers incorpo- 
rating linear sorption: Principles and case history, 15:35941 
(R;US) 

Radionuclide Migration 
Laboratory measurement of radionuclide sorption in solid waste 
storage Area 6 soil/groundwater systems, 15:35831 (R;US) 
Recharge 
Groundwater: The water-budget myth, 15:35880 (RA;US) 
Water Quality 

Environmental performance assessment of coal ash use sites: 
Little Canada structural ash fill: Final report, 15:33926 {R;US) 

Quality of water - Surface and subsurface, 15:35881 (RA;US) 

Selected variables affecting the choice between federal and 
state regulatory responsibility: Groundwater quality as an il- 


Effectiveness of OSM regulations in preventing ground-water lustrative case, 15:35875 (RA:US) 


contamination from coal waste piles. Final report, 15:33935 GROUND-WATER RESERVES 
(R;US) 


(Ri : ; See AQUIFERS 
“ao ground-water samples for metals analysis, 15:35899 GROUNDS 


Fiscal Year 1988 program report: Alaska Water Research Cen- See ELECTRIC GROUNDS 
ter, 15:35925 (R:US) GROUNDS (ELECTRIC) 

Geochemical criteria for developing and purging ground-water See ELECTRIC GROUNDS 
monitoring wells, 15:35934 (R;US) GROUP THEORY 

Groundwater contamination and aquifer reclamation at the Cohomology for Lagrangian systems and Noetherian symme- 
Rocky Mountain Arsenal, Colorado, 15:35870 (RA;US) tries, 15:36526 (R;RO) 

Movement of contaminants in groundwater: Groundwater trans- GROWTH (CRYSTAL) 
port - advection and dispersion, 15:35866 (RA;US) See CRYSTAL GROWTH 

New approach and methodologies for characterizing the GUANIDINES 
hydrogeologic properties of aquifers. Final report, August- Terminal and new bridging coordination of methyiguanidine, 
December 1989, 15:35901 (R;US) arginine, and canavanine to platinum(Il). The first crystallo- 

Nonpoint contamination of groundwater on Long Island, New graphic study of bonding between a transition metal and a 
York, 15:35872 (RA;US) guanidine ligand, 15:35222 (J;US) 

Performance evaluation at a long-term food-processing land- GUANIDYLAMINOVALERIC ACID 
treatment site. Final report, September 1987-March 1990, See ARGININE 
15:35909 (R;US) GUIDELINES 

Radium contamination in the environment. January 1977-April See RECOMMENDATIONS 
1990 (A Bibliography from the Selected Water Resources Ab- GYROTRONS 
stracts data base). Report for January 1977-April 1990, 

15:35930 (R:US) See MICROWAVE AMPLIFIERS 

Risk assessment for the prevention of groundwater contamina- 
tion, 15:35876 (RA;US) H 

Superfund Record of Decision (EPA Region 3): Cryochem, PA. 

(First remedial action), September 1989, 15:35915 (R;US) 

Superfund Record of Decision (EPA Region 5): Electric Machin- H-MODE PLASMA CONFINEMENT , ' 
ery Site, Waite Park Wells, MN. (First remedial action), lon temperature gradient driven turbulence in the weak density 
September 1989. Final report, 15:35900 (R;US) gradient limit, 15:36551 (R{US) 

Superfund Record of Decision (EPA Region 5): Hedblum Indus- HABITAT ' 
tries, Oscoda, MI. (First remedial action), September 1989. Habitat factors in tailwaters with emphasis on peaking hy- 
Final report, 15:35914 (R;US) dropower. Final report, 15:34232 (R;US) 

Superfund Record of Decision (EPA Region 7): Chemplex, IA. Wood Storks of the Birdsville Colony and swamps of the Savan- 
(First remedial action), September 1989, 15:35916 (R;US) nah River site: 1989 Annual report, 15:34394 (R;US) 

Superfund Record of Decision (EPA Region 7): John’s Sludge HADRON-HADRON INTERACTIONS 
Pond, Wichita, KS. (First remedial action), September 1989. Applications of QCD to hadron-hadron collisions: Theoretical, 
Final report, 15:34035 (R;US) 15:36338 (R;US) 
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HADRONIC CLUSTERS 
See CLUSTER EMISSION MODEL 
HADRONS 

Determination of as from a differential-jet-multiplicity distribution 
in et e- collisions at \/s =29 and 91 GeV, 15:36318 (J;US) 

Forward-backward charge asymmetry in e*e~ —hadron jets, 
15:36319 (J;US) 

Test of scaling of the massive-dihadron cross section, 15:36327 
(J;US) 

HAEM DEHYDROGENASES 

Activation of the nickel-deficient carbon monoxide dehydroge- 
nase from Rhodospirillum rubrum: Kinetic characterization 
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Background document for Third Third wastes to support 40 CFR 
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Hazardous materials transportation. January 1977-April 1990 (A 
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Waste Management 
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Evaluation of health effects in Sequoyah Fuels Corporation 
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[State and transport properties of high temperature working flu- 
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from the NTIS data base). Report for July 1987-April 1990, 
15:34481 (R;US) 
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Simulation and analysis of high efficiency absorption systems 
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Summary of the 1988 HIF symposium, 15:35389 (RA;US) 

HEAVY ION EMISSION DECAY 
Estimations of cluster emission rates based on 1988 mass ta- 
bles, 15:36431 (R;RO) 
HEAVY ION REACTIONS 
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Cluster-impact fusion, 15:36488 (J;US) 
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sions of U®%* with light targets, 15:36283 (J;US) 
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15:36360 (J;US) 
Isosinglet-quark decays to Higgs bosons in multi-Higgs-boson 
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Radiological consequences of a human intrusion in a nuclear 
waste repository in a salt formation, 15:34108 (R;FR;In French) 

Scientific basis for nuclear waste management XIl, 15:34161 
(B;US) 





V-TOUGH: An enhanced version of the TOUGH code for the 
thermal and hydrologic simulation of large-scale problems in 
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Superconductivity in nonsymmetric epitaxial YBapCu30O7_ 5- 
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Use of high-temperature superconductors in superconducting 
magnetic energy power sources, 15:35348 (R;US) 

[Strongly interacting fermion system]: [Annual performance re- 
port for 1989-90], 15:36513 (R;US) 

HIGH-TEMPERATURE FUEL CELLS 

See also MOLTEN CARBONATE FUEL CELLS 
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HOT WATER HEATERS 
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Uranium(IV) hydrolysis constants and solubility product of UO, 
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port, 1 March 1985-30 August 1989, 15:34042 (R;US) 

Effects of anthropogenic hydrocarbon emission reductions in ur- 
ban areas with high biogenic hydrocarbon emission rates: 
Tampa and St. Petersburg case study. LAA Report No. p137-1. 
Report for November 1988-November 1989, 15:35771 (R;US) 

Find-rate methodology and resource base assumptions of the 
hydrocarbon supply model. Topical report, 15:34020 (R;US) 

Gas scrubbers used in pollution control. August 1987-March 
1990 (A Bibliography from the COMPENDEX data base). Re- 
port for August 1987-March 1990, 15:35808 (R;US) 

Hydrocarbon emissions from vegetation found in California's 
Central Valley. Final report, 15:35790 (R;US) 

Hydrocarbon geoscience research strategy, 15:33981 (R;US) 

Oxidation and ignition characteristics of hydrocarbon fuels. Final 
report, 1 October 1985-30 November 1989, 15:35188 (R;US) 

Oxidative coupling of methane over calcium manganate and 
gadolinium manganate perovskites promoted with sodium py- 
rophosphate, 15:34214 (J;NL) 

Remote sensing of hydrocarbons and toxic pollutants: Work- 
shop minutes. Held in Las Vegas, Nevada on April 6-7, 1989, 
15:35761 (R;US) 

Soot radiation in laminar diffusion flames, 15:35279 (RA;CA) 

Waste-water treatment. December 1987-March 1990 (A Bibliog- 
raphy from the COMPENDEX data base). Report for 
December 1987-March 1990, 15:35928 (R;US) 

HYDROCHLORIC ACID 

A centrifugal-sudden distorted wave study of the 
CI+HCI—CIH+Ci reaction using a “tight-bend” potential en- 
ergy surface, 15:35240 (J;US) 


Systems considerations, 
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Quantitative study of the acidity of HCI in a molten chloroalumi- 
nate system (AICI3/1-ethyl-3-methyl-1H-imidazolium chloride) 
as a function of HCI pressure and melt composition (51 .0-66.4 
mol % AICl3), 15:35155 (J;US) 

HYDROCYANIC ACID 
Reduced dimensionality quantum 
H2+CN—H+HCN, 15:35244 (J;US) 
HYDRODYNAMICS 
See also MAGNETOHYDRODYNAMICS 
Basics of smoothed particle hydrodynamics, 15:36296 (R;US) 
HYDROELECTRIC POWER 

Effect of the operation of Kerr and Hungry Horse dams on the 
reproductive success of kokanee in the Flathead system: 
Technical addendum to the final report, 15:34239 (R;US) 

Non-treaty storage agreement: Preliminary environmental as- 
sessment, 15:34233 (R:US) 

Non-treaty storage agreement: 
(R;US) 

Non-treaty storage agreement: Technical report: Appendices A 
- L, 15:34235 (R;US) 

Non-treaty storage agreement: Technical report: Appendices M 
- O, 15:34236 (R;US) 

Quality and behavior of juvenile salmonids in the Columbia 
River estuary and nearshore ocean: Effects of the ocean en- 
vironment of the survival of Columbia River juvenile 
salmonids: Research plan: Final report, 15:34241 (R;US) 

HYDROELECTRIC POWER PLANTS 

See also SMALL-SCALE HYDROELECTRIC POWER PLANTS 

Habitat factors in tailwaters with emphasis on peaking hy- 
dropower. Final report, 15:34232 (R;US) 

Review of power operation and maintenance program. Review 
report, 15:34230 (R;US) 

Wildlife protection, mitigation, and enhancement planning: 
Dworshak Reservoir, Phase 2: Final report, 15:34240 (R;US) 

HYDROELECTRICITY 
See HYDROELECTRIC POWER 


HYDROGEN 

Alignment of the E,F 'E*g, v e=1 state of Ho by two-photon ex- 
citation, 15:36285 (J;US) 

Auger emission following resonant transfer excitation in colli- 
sions of F®+ with Ho, 15:36278 (J;US) 

Basic combustion studies relating to the safety of hydrogen sys- 
tems, 15:34191 (RA;CA) 

Bose Einstein condensation: Compress or expand?, 15:36484 
(J;US) 

Comparison of the thermal stability of the codeposited car- 
bon/hydrogen layer to that of the saturated implant layer in 
graphite, 15:36609 (R;US) 

Effects of relativity on resonant transfer and excitation in colli- 
sions of U®+ with light targets, 15:36283 (J;US) 

Hydrogen desorption from the monohydride phase on Si(100), 
15:35251 (J;US) 

Initial distributions, cascade, and annihilation of pp atoms formed 
in 6+H and p+H- collisions in near vacuum, 15:36275 (J;US) 

Interaction of atomic hydrogen with pico- and femtosecond laser 
pulses. Technical report, 15:36248 (R;US) 

Measurement of the density shift of the H2 Q(0—5) transitions 
from 295 to 1000 K, 15:36280 (J;US) 

Photolysis of amminepentacarbonylchromium in hydrogen- 
containing matrices: Characterization of an H-H stretching 
vibration in matrices, 15:35147 (J;US) 

Rate constants for the reaction D + Hp — HD + H, over the tem- 
perature range 655-1979 K, by the flash photolysis-shock 
tube technique, 15:35234 (J;US) 

Reduced dimensionality quantum 
H2+CN-—H+HCN, 15:35244 (J;US) 

State-resolved vibrational, rotational, and translational energy 
deposition in CO,(00°1) excited by collisions with hot hydro- 
gen atoms, 15:36288 (J;US) 

The use of hydrogen in energy economy of Finland: Preliminary 
survey, 15:34560 (R;Fl;In Finnish) 

Theory of hydrogen pairing in yttrium, 15:34866 (R;US) 

Thermodynamics of the hydrodenitrogenation of quinoline, 
15:34011 (R;US) 
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HYDROGEN 2 

See DEUTERIUM 
HYDROGEN 3 

See TRITIUM 
HYDROGEN CHLORIDES 

See HYDROCHLORIC ACID 
HYDROGEN CYANIDES 

See HYDROCYANIC ACID 
HYDROGEN FUEL CELLS 

Hydrogen/oxygen SPE (trademark) electrochemical devices for 

zero-g applications, 15:34605 (RA;US) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 
See also HYDROGEN IONS 1 MINUS 
HYDROGEN IONS 1 PLUS 

H~- beam neutralization measurements with a gridded-energy an- 

alyzer, a noninterceptive beam diagnostic, 15:35454 (RA;US) 
HYDROGEN IONS 1 MINUS 

Formation and transport of high-brightness H- 
15:35544 (RA;US) 

Initial distributions, cascade, and annihilation of pp atoms formed 
in 6+H and 6+H- collisions in near vacuum, 15:36275 (J;US) 

Observation of high-lying resonances in the H~ ion, 15:36254 
(R;US) 

HYDROGEN IONS 1 PLUS 

Prediction of secondary-electron energy spectra, 15:36252 
(BA;GB) 

Synergistic methane formation kinetics for hydrogen impact on 
carbon, 15:36587 (R;CA) 

Synergistic methane formation on pyrolytic graphite due to com- 
bined H* ion and H° atom impact, 15:36588 (R;CA) 

HYDROGEN ISOTOPES 

See also DEUTERIUM 

TRITIUM 

Search for low-Z nuclei containing massive stable particles, 

15:36400 (J:US) 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE 

Mechanism of catalase activity in aqueous solutions of diman- 
ganese(Ill,IV) ethylenediamine-N,N’-diacetate, 15:34218 
(J;US) 

HYDROGEN PRODUCTION 

Hydrogen productivity by photosynthetic water splitting, 
15:34190 (R;US) 

Production of hydrogen from low-rank coals: [Task 6.1]: Annual 
technical report, April 1, 1987—March 31, 1988 including the 
quarterly technical progress report, January-March 1988, 
15:33879 (R;US) 

Program of research and development on the production of hy- 
drogen from water: Annual progress report 1988, 15:34532 
(R;SE) 

HYDROGEN SILICATES 

See SILICIC ACID 

HYDROGEN STORAGE 

Program of research and development on the production of hy- 
drogen from water: Annual progress report 1988, 15:34532 
(R;SE) 

HYDROGEN SULFATES 

See SULFURIC ACID 

HYDROGENATION 

Advances in coal hydrogenation for the production of SNG and 

coal liquids, 15:33874 (R;GB) 
HYDROLOGY 

Empirical and causal models in hydrology, 15:35884 (RA;US) 

Field data: The interface between hydrology and geomorphol- 
ogy, 15:35885 (RA;US) 

Geology, determinism, and risk assessment, 15:35886 (RA;US) 

Hydrology and climate, 15:35878 (RA;US) 

Robust estimators in hydrology, 15:35883 (RA;US) 

HYDROTHERMAL CONVECTIVE SYSTEMS 

See HYDROTHERMAL SYSTEMS 


beams, 


ILMENITE 


HYDROTHERMAL SYSTEMS 

Fluid flow and sound generation at hydrothermal vent fields. 
Doctoral thesis, 15:34285 (R;US) 

HRTEM/AEM study of trace metal behavior, sheet silicate reac- 
tions, and fluid/solid mass balances in porphyry copper 
hydrothermal systems: Progress report, September 1, 1S89— 
August 31, 1990, 15:34286 (R;US) 

HYDROXYBENZENE 

See PHENOL 
HYDROXYBENZOIC ACID-ORTHO 

See SALICYLIC ACID 
HYDROXYL IONS 

See ANIONS 
HYDROXYLAMINE 

Kinetics and mechanism of the reduction of hydroxylamine-O- 
sulfonic acid by the hexaaquochromium(Il) ion, 15:35227 
(J;US) 

HYPERFRAGMENTS 

See HYPERNUCLE! 

HYPERNUCLE! 

Strangeness in nuclei, 15:36423 (R;US) 

HYPOXANTHINE PHOSPHORIBOSYLTRANSFERASE 

Longitudinal study of the in vivo hprt mutant frequency in human 
T-lymphocytes as determined by a cell cloning assay, 
15:35975 (J;US) 

Molecular analyses of in vivo hprt mutations in human T- 
lymphocytes: IV. Studies in newborns, 15:35976 (J;US) 

HYPOXANTHINE QUANINE PHOSPHORIBOSYLTRANSFERASE 

See HYPOXANTHINE PHOSPHORIBOSYLTRANSFERASE 


+-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ICF DEVICES 
A nonvaporizing first wall for inertial-confinement-fusion reac- 
tors, 15:36617 (BA;US) 
IDAHO 
Yellowstone magmatic evolution: Its bearing on understanding 
large-volume explosive volcanism, 15:36164 (RA;US) 
IDAHO ADVANCED TEST REACTOR 
See ATR REACTOR 
IEA 
See INTERNATIONAL ENERGY AGENCY 
IEUS 
Life-Cycle Cost Analysis for Utility Combinations (LCAA) user’s 
guide, 15:34804 (R;US) 
Life-Cycle Cost Analysis for Utility Combinations (LCCA) (for mi- 
crocomputers). Software, 15:34806 (R;US) 
IGNITION (THERMONUCLEAR) 
See THERMONUCLEAR IGNITION 
IGNITION QUALITY 
Stochastic model for flame proragat _at lean ignition limit and 
partial burn limit of spark ignition engines, 15:34823 (RA;CA) 
IGNITION SYSTEMS 
Basic combustion studies relating to the safety of hydrogen sys- 
tems, 15:34191 (RA;CA) 
ILLINOIS 
Economic impact of revised measurement methods for emis- 
sions of sulfur compounds: Proposed Regulations R87-31, 
15:34331 (R;US) 
Illinois statewide gas utility plan: 1990-2000. Volume 1. Execu- 
tive Summary, 15:34060 (R;US) 
Illinois statewide gas utility plan: 1990-2000. Volume 2. Analysis 
and appendices, 15:34061 (R;US) 
Levels of PCBs and trace metals in Crab Orchard Lake sedi- 
ment, benthos, zooplankton, and fish, 15:35910 (R;US) 
Microbial desulfurization of alkali solubilized Illinois No. 6 coal, 
15:33897 (BA;US) 
ILMENITE 
Ilmenite exsolution schemes in Apollo-17 high-Ti basalts, 
15:36189 (R;US) 
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IMAGE CONVERTERS 


IMAGE CONVERTERS 

A space qualified thermal imaging system using a Pt Si detector 

array, 15:35691 (RA;US) 
IMAGE PROCESSING 

A real time parallel pipelined data-flow image processing sys- 
tem, 15:36670 (R;US) 

Applications of PC-based digital imaging for storing microscopy 
images on optical disks, 15:36685 (R;US) 

Northeast Artificial Intelligence Consortium annual report. Vol- 
ume 7. 1988 research in automated photointerpretation. 
Interim report, January-December 1988, 15:36636 (R;US) 

On the design of a concurrent image analysis system, 15:36648 
(R;US) 

Parallel algorithmic methods for volumetric rendering: Final re- 
port, 15:36672 (R;US) 

Three-dimensional medical image analysis using local dynamic 
algorithm selection on a multiple-instruction, multiple-data ar- 
chitecture. Doctoral thesis, 15:35980 (R;US) 

Two-dimensional temperature mapping using thermographic 
phosphors, 15:34780 (R;US) 

“Radon transform computer” and “real-time multi-dimensional 
processing hardware designs”: Research activities, appendix 
1 and 2: Final report, 15:36671 (R;US) 

IMINOUREA 

See GUANIDINES 
IMMUNOLOGY 

Milestones in Immunology, 15:35964 (B;US) 
IMPEDANCE 

Development of a moderate rate lithium/thionyl-chloride “D” cell, 
15:34497 (R;US) 

Longitudinal coupling impedance and its high frequency behav- 
ior, 15:35526 (RA;US) 

IMPERFECTIONS 

See DEFECTS 
IMPERMEABLE DRY ROCK 

See HOT-DRY-ROCK SYSTEMS 
INCIDENTS 

See ACCIDENTS 
INCINERATION 

See COMBUSTION 
INCINERATORS 

A small-scale study on the dissolution and anion-exchange re- 
covery of plutonium from Rocky Flats Plant incinerator ash, 
15:34095 (R;US) 

Handbook: Hazardous-waste-incineration measurement guid- 
ance manual. Volume 3 of the hazardous-waste-incineration 
guidance series, 15:35753 (R;US) 

Use of briquetted and unbriquetted pulp and paper mill sludge in 
a hog fuel boiler: Burning tests: Final report, 15:34799 (R;US) 

INCLUSIVE DISTRIBUTION 
See INCLUSIVE INTERACTIONS 
INCLUSIVE INTERACTIONS 

Single-spin asymmetry in inclusive reactions p-+p—7*+X, 

a +X, and p+X at 13.3 and 18.5 GeV/c, 15:36317 (J;US) 
INCONEL 600 

Fretting-corrosion studies related to steam generators of PWR 

power plants, 15:34345 (R;IT) 
INDIAN RESERVATIONS 

Survey of state and tribal emergency response capabilities for 

radiological transportation incidents, 15:34174 (R;US) 
INDIANA 

Baseline study of ground-water movement and chemistry in the 
Carbondale Group of Daviess, Pike and Gibson Counties, In- 
diana. Final report, 15:33941 (R;US) 

INDIUM ANTIMONIDES 

High resolution eiectron microscopy studies of MBE grown InSb 

layers on GaAs (100), 15:35087 (BA;US) 
INDIUM ARSENIDES 

Crosshatched surface morphology in strained II|-V semiconduc- 
tor films, 15:35115 (J;US) 

Investigation on the MBE growth and properties of Al- 
GalnAs/InP and InGaAs-InAlAs superlattices: Final report, 
April 15, 1986—-December 14, 1989, 15:35056 (R;US) 
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Optical and microwave performance of GaAs-AlGaAs and 
strained layer InGaAs-GaAs-AlGaAs graded index separate 
confinement heterostructure single quantum well lasers, 
15:35372 (J;US) 

Role of substrate threading dislocation density in relaxation of 
highly strained InGaAs/GaAs quantum well structures, 
15:35105 (J;US) 

Study of cooling of hot carriers and intervalley scattering in 
Ino.53Gao.47As by subpicosecond Raman _§ scattering, 
15:36490 (J;US) 

INDIUM COMPOUNDS 
See also INDIUM ANTIMONIDES 
INDIUM ARSENIDES 
INDIUM OXIDES 
INDIUM PHOSPHIDES 

InGaAs/GaAs graded superlattices in photodetectors for wave- 

lengths beyond 1 um, 15:35081 (R;US) 
INDIUM OXIDES 

In; 2Gao.gMgO,4: Powder neutron refinement and crystal chem- 
istry, 15:34857 (J;US) 

INDIUM PHOSPHIDE SOLAR CELLS 

Indium phosphide solar cell research in the United States: Com- 
parison with non-photovoltaic sources, 15:34251 (RA;US) 

NASA advanced space photovoltaic technology: Status, poten- 
tial and future mission applications, 15:34252 (RA;US) 

On-orbit results of the LIPS 3/InP homojunction solar cell experi- 
ment, 15:34254 (RA;US) 

INDIUM PHOSPHIDES 

Transmission electron microscope characterization of AlGalnP 

grown by organometallic vapor phase epitaxy, 15:35107 (J;US) 
INDIUM SELENIDE SOLAR CELLS 

Progress in thin film solar photovoltaic technologies, 15:34270 
(BA;US) 

INDOOR AIR POLLUTION 

Indoor air pollution: Health effects. April 1977-March 1990 (A 
Bibliography from the COMPENDEX data base). Report for 
April 1977-March 1990, 15:36093 (R;US) 

Multi-pollutant indoor air quality research, 15:34694 (R;CA) 

INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
FEED MATERIALS PLANTS 
ISOTOPE SEPARATION PLANTS 
PETROLEUM REFINERIES 
SEQUOYAH UF6 PRODUCTION PLANT 
WASTE PROCESSING PLANTS 

Dual-fired energy efficient boiler system: Final report, 15:34615 
(R;CA) 

Explosion or fire hazard area electrical plants: Influence of 
industrial plant processes. Fabrication and component selec- 
tioning criteria, 15:34439 (R;IT;In Italian) 

INDUSTRIAL RADIOGRAPHY 
See also GAMMA RADIOGRAPHY 
X-RAY RADIOGRAPHY 

Deflection evaluation using time-resolved 

15:35648 (R;US) 

INDUSTRIAL SECTOR 
See INDUSTRY 

INDUSTRIAL WASTES 

Deep burial of toxic wastes, 15:35869 (RA;US) 

Metals recovery from wastes. January 1977-April 1990 (A Bibli- 
ography from the Selected Water Resources Abstracts data 
base). Report for January 1977-April 1990, 15:34790 (R;US) 

Performance evaluation at a long-term food-processing land- 
treatment site. Final report, September 1987-March 1990, 
15:35909 (R:US) 

Pretreatment compliance monitoring and enforcement guid- 
ance. Final report, 15:35896 (R;US) 

INDUSTRY 
See also COAL INDUSTRY 
FISHING INDUSTRY 


radiography, 





GEOTHERMAL INDUSTRY 
METAL INDUSTRY 

NATURAL GAS INDUSTRY 

OIL SAND INDUSTRY 
PETROLEUM INDUSTRY 
SOLAR INDUSTRY 

SUGAR INDUSTRY 
SYNTHETIC FUELS INDUSTRY 
WIND POWER INDUSTRY 
WOOD PRODUCTS INDUSTRY 

Energy management and control systems for utility load moni- 
toring and real-time pricing, 15:34575 (R;US) 

Energy management in_ industrial information 
15:34782 (R;Fl;In Finnish) 

Fuel cells: Their applications, technological status, market and 
opportunity, 15:34608 (R;Fl) 

Industrial load shaping: An industrial application of demand-side 
management (DSM): Volume 1, Project overview: Final re- 
port, 15:34476 (R;US) 

Industrial production, capacity utilization, and electric power 
tape. Data file, 15:34787 (R;US) 

SULA-Energy economical production of steel and metals, 
15:34797 (R;Fl;in Finnish, English) 

The photovoltaic concentrator initiative, 15:34282 (R;US) 

Wisconsin energy statistics, 1989, 15:34582 (R;US) 

INERTIAL CONFINEMENT 

Hydrodynamic stability and the direct drive approach to laser fu- 
sion, 15:36627 (J;US) 

INERTIAL CONFINEMENT FUSION DEVICES 

See ICF DEVICES 

INFANTS 

Progress report on the project: Studies with doubly labelled wa- 
ter of adaptation in human energy needs in Mexico, 15:36015 
(RA;XA) 

Studies of energy intakes, body composition and application of 
stable isotope methods in infants: Progress report on the 
project: Comparative studies of nutrition and metabolism in 
Australia and Papua New Guinea using stable isotope tech- 
niques, 15:36021 (RA;XA) 

INFECTIOUS DISEASES 

Cle Elum Lake Sockeye salmon restoration feasibility study: An- 
nual report, 1988-1989, 15:35948 (R;US) 

Evaluation of a subunit vaccine to infectious hematopoietic 
necrosis virus: Annual report, July 31, 1988—-September 30, 
1989, 15:35986 (R;US) 

INFLATABLE SEALS 

Testing to determine the leakage behavior of inflatable seals 

subject to severe accident loadings, 15:34428 (BA;US) 
INFORMATION SYSTEMS 

Applications for public key cryptography, 15:36680 (R;US) 

Applications of PC-based digital imaging for storing microscopy 
images on optical disks, 15:36685 (R;US) 

Ceramic Technology for Advanced Heat Engines project data 
base: Summary report, March 1989, 15:34977 (R;US) 

Design and organization of the database UITLOOG, 15:36683 
(R;NL;In Dutch) 

Directory of Wisconsin wood burning facilities: 
15:34206 (R;US) 

Directory of Wisconsin wood waste producers: First edition, 
15:34194 (R;US) 

Integration of information systems components, 15:36688 (R;US) 

Object-oriented design: Deriving conceptual solutions to large- 
scale information processing problems, 15:36687 (R;US) 

[International standards for text preparation and interchange]: 
Foreign trip report, April 30, 1990—May 19, 1990, 15:36686 
(R;US) 

INFRARED SPECTRA 

A target cueing and tracking system (TCATS) for smart video 
processing, 15:35708 (R;US) 

MIDAS, the Mobile Intrusion Detection and Assessment Sys- 
tem, 15:35707 (R;US) 

The thermal radiative properties of metals at high temperature: 
Annual report, 1 January 1989-31 December 1989: Revision 
1, 15:34894 (R;US) 


systems, 


First edition, 


INTERMEDIATE VECTOR BOSONS 


INFRARED THERMOGRAPHY 

Infrared thermal imaging figures of merit, 15:35683 (RA;US) 

Use of anomolous thermal imaging effects for multi-mode sys- 
tems control during crystal growth, 15:35687 (RA;US) 

INHIBITORS (CORROSION) 

See CORROSION INHIBITORS 
INJECTION (BEAMS) 

See BEAM INJECTION 
INJECTION FLUIDS 

See DISPLACEMENT FLUIDS 
INORGANIC COMPOUNDS 

Combustion inorganic transformations: Final technical report, 
April 1, 1987—March 31, 1988 including Eighth quarterly tech- 
nical progress report, January—March 1988, 15:33959 (R;US) 

INSPECTOR GENERAL (US DOE) 
See US DOE INSPECTOR GENERAL 
INSTALLATION 
District cooling assessment program: Final report, 15:34802 
(R;US) 

INSTRUMENTS (MEASURING) 

See MEASURING INSTRUMENTS 
INSULATION (ELECTRICAL) 

See ELECTRICAL INSULATION 
INSULATION (THERMAL) 

See THERMAL INSULATION 
INSULIN 

Comparative evaluation of optical methods and conventional 
isotope techniques for the detection of insulin receptors in 
heterogenous cell systems, 15:35973 (R;DE;in German) 

INTEGRATED CIRCUITS 

Berkeley Sensor and Actuator Center membership: Final report, 
October 1, 1988—September 30, 1989, 15:34980 (R;US) 

Packaging of the S-1 advanced architecture processor, 
15:36662 (R;US) 

INTEGRATED ENERGY UTILITY SYSTEMS 

See IEUS 

INTEGRATORS (PULSE) 
See PULSE INTEGRATORS 
INTERATOMIC FORCES 

First-principles interatomic potentials for transition metals and 

their surfaces, 15:34896 (R;US) 
INTERCONNECTED POWER SYSTEMS 

Induction generator wind energy research program and adap- 
tive power factor controller: Final technical report, October 1, 
1983—December 31, 1986, 15:34298 (R;US) 

Investigation of harmonics and unsymmetries in the Swedish 
power system, 15:34464 (R;SE;In Swedish) 

INTERFACES 

Application of microdesigned interfaces to studies of ceramic 
processing, 15:34973 (R;US) 

High resolution electron microscopy of interfaces in topotaxial 
and epitaxial reactions, 15:35085 (BA;US) 

Microstructure and stability of TiB2 and Cu multilayers, 
15:34968 (R;US) 

Studies of faceting by high voltage/high resolution microscopy, 
15:34885 (R;US) 

[Fundamental electron transfer processes at the single crystal 
semiconductor/liquid interface]: Final technical report, 
15:35055 (R;US) 

“Column-by-column” compositional mapping at semiconductor 
interfaces using Z-contrast STEM, 15:35053 (R;US) 

INTERFEROMETERS 

See also MACH-ZEHNDER INTERFEROMETER 

A real time collimation sensor using a shear plate and a spatial 
light modulator, 15:35668 (R;US) 

INTERMEDIATE BOSONS 

See also INTERMEDIATE VECTOR BOSONS 

One-loop perturbative unitarity and the Higgs-boson mass: A 
new approach, 15:36345 (J;US) 

INTERMEDIATE VECTOR BOSONS 

See also W MINUS BOSONS 

W PLUS BOSONS 
Z NEUTRAL BOSONS 
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INTERMEDIATE VECTOR BOSONS 


Properties of inclusive W, Z events in pp collisions at 1.8 TeV, 
15:36307 (R;US) 

Structure function dependence of W/Z and lepton pair produc- 
tion at the Tevatron, 15:36306 (R;US) 


INTERMEDIATE-LEVEL RADIOACTIVE WASTES 
Management of radioactive by-products from the uses of atomic 
energy in the German Democratic Republic, 15:34148 
(R;DD;in German) 


INTERMETALLIC COMPOUNDS 

Determination of fundamental thermodynamic properties of con- 
stituent materials and performance screening of candidate 
systems. Final report, October 1987-December 1988, 
15:34863 (R;US) 

High resolution photoelectron spectroscopy of metal clusters 
and high temperature species, 15:36473 (R;US) 

INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
SPARK IGNITION ENGINES 

Alcohol fuels. August 1978-March 1990 (A Bibliography from the 
US Patent data base). Report for August 1978-March 1990, 
15:34830 (R:US) 

Development of advanced combustion technology for medium- 
and high-speed natural gas engines. Final report, January 
1985-February 1989, 15:34079 (R;US) 

Proceedings of the third international symposium on ceramic 
materials, 15:34985 (B;US) 

The Combustion Institute, Canadian Section, 1989 Spring tech- 
nical meeting, 15:35276 (R;CA) 

The IEA [international Energy Agency] agreement on combus- 
tion and Canada’s role, 15:34524 (RA;CA) 

INTERNATIONAL ENERGY AGENCY 

The IEA [International Energy Agency] agreement on combus- 

tion and Canada’s role, 15:34524 (RA;CA) 
INTERNATIONAL FUSION SUPERCONDUCTING MAGNET TEST 
FACILITY 
See LARGE COIL PROGRAM 
INTERNATIONAL ORGANIZATIONS 

See also INTERNATIONAL ENERGY AGENCY 

[International standards for text preparation and interchange]: 
Foreign trip report, April 30, 1990—May 19, 1990, 15:36686 
(R;US) 

INTERPLANETARY SPACE 

Analytical electron microscopy of a hydrated interplanetary dust 
particle, 15:36224 (BA;US) 

Report from space plasma science, 15:36212 (RA;US) 

INTERSTELLAR SPACE 
The solubility problem of heavy elements in internal stellar 
plasma revisited, 15:36222 (BA;US) 
INTERUNIVERSITAIR REACTOR INSTITUUT 
See IRI 
INTRUSION 

See also BIOINTRUSION 

A target cueing and tracking system (TCATS) for smart video 
processing, 15:35708 (R;US) 

MIDAS, the Mobile Intrusion Detection and Assessment Sys- 
tem, 15:35707 (R;US) 

INTRUSION DETECTION SYSTEMS 

A fiber optic barrier integrity monitor, 15:35666 (R;US) 
INTRUSIVE ROCKS 

See PLUTONIC ROCKS 
INVENTIONS 

Catalog of programs, activities, assistance, and materials for 

young inventors, 15:34816 (R;US) 
IODIDES 
See also LITHIUM IODIDES 
SODIUM IODIDES 
ZIRCONIUM IODIDES 

Solidification of dissolved aqueous iodide by reaction with a- 

Bi2zO3 powder to form a-BisO7I, 15:34104 (R;CA) 
IODINATION 
lodination of phenol, 15:35201 (R;DK) 
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1ODINE IONS 
Coincidence studies of capture and ionization in highly charged 
19+-He and U9*-He collisions at medium velocities, 15:36279 
(J;US) 
IODODEOXYURIDINE 
The theoretical basis and clinical methodology for stereotactic 
interstitial brain tumor irradiation using iododeoxyuridine as a 
radiation sensitizer and samarium-145 as a brachytherapy 
source, 15:35983 (R;US) 
ION BEAM FUSION REACTORS 
Summary of the 1988 HIF symposium, 15:35389 (RA;US) 
ION BEAM TARGETS 
Technical progress, 15:36610 (R;US) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also NEON 20 BEAMS 
Acceleration of He, ions in the APF structure and the Linac I-2 
for injection into 10 GeV synchrotron, 15:35504 (RA;US) 
Achromatic magnetic lens systems for high current ion beams, 
15:35495 (RA;US) 
An emittance measuring system for 
brightness, 15:35496 (RA;US) 
Characterization of fragmented heavy-ion beams using a 
three-stage telescope detector: Detector configuration and in- 
strumentation, 15:36000 (J;US) 
Experiment on beam formation with two coupled RFQ's, 
15:35453 (RA;US) 
H~- beam neutralization measurements with a gridded-energy an- 
alyzer, a noninterceptive beam diagnostic, 15:35454 (RA;US) 
Nuclear analysis: Basic studies, 15:35180 (RA;ZA) 
Nuclear analysis: Basic studies, 15:35182 (RA;ZA) 
Processing and characterization of materials using ion beams, 
15:34984 (B;US) 
Production of high intensity radioactive beams, 15:35476 (R;US) 
Simultaneous transport of N* and N.* beams through a FODO 
channel, 15:35506 (RA;US) 
ION CLUSTERS 
See ION PAIRS 
ION COLLISIONS 
See also ELECTRON-ION COLLISIONS 
ION-ATOM COLLISIONS 
ION-MOLECULE COLLISIONS 
Atomic-scale modeling of low-energy 
15:36262 (BA;US) 
ION EXCHANGE 
Decontamination of low-level wastewaters by continuous coun- 
tercurrent ion exchange, 15:34113 (R;US) 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
ION PAIRS 
Cluster-impact fusion, 15:36488 (J;US) 
ION SCATTERING ANALYSIS 
Nuclear analysis: Basic studies, 15:35180 (RA;ZA) 
Nuclear analysis: Basic studies, 15:35182 (RA;ZA) 
ION SOURCES 
See also ELECTRON BEAM ION SOURCES 
PENNING ION SOURCES 
A simple model of ion extraction from a plasma source, 
15:35494 (RA;US) 
An emittance measuring system for 
brightness, 15:35496 (RA;US) 
Design aspects for a pulsed-mode, high intensity, heavy nega- 
tive ion source, 15:35483 (R;US) 
ECR ion sources for accelerators, 15:35545 (RA;US) 
Experiments with a synchrotron x ray source and conventional, 
ECR, and storage-ring ion sources, 15:35626 (J;US) 
Primary ion sources for EBIS devices, 15:35621 (J;US) 
Source options for RHIC, 15:35623 (J;US) 
ION-ATOM COLLISIONS 
Electron-polarized N*+ ion beam formed by electron capture to 
N* in a polarized sodium target, 15:36266 (J;US) 
User-friendly model for the energy distribution of electrons from 
proton or electron collisions, 15:36253 (BA;GB) 


high-current high- 


ion-solid process, 


high-current high- 





ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
1ON-MOLECULE COLLISIONS 
User-friendly model for the energy distribution of electrons from 
proton or electron collisions, 15:36253 (BA;GB) 
IONIC REACTIONS 
See IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 


IONIZING RADIATIONS 
See also COSMIC RADIATION 
GAMMA RADIATION 

Biophysical sciences, 15:35994 (RA;ZA) 

Cell and tissue kinetics of the subependymal layer in mouse brain 
following heavy charged particle irradiation, 15:36038 (R;US) 

Factors influencing transformation and mutagenesis in vitro by 
high LET radiation: Progress report, February 1, 1987- 
January 31, 1990, 15:36029 (R;US) 

Health effects of ionizing radiation, 15:36060 (J;US) 

Methods for analyzing combined data from studies of workers 
exposed to low doses of radiation, 15:36061 (J;US) 

NIOSH testimony on the Portsmouth Naval Shipyard before the 
Subcommittee on Health and Scientific Research, Senate 
Committee on Labor and Human Resources by Anthony Rob- 
bins, June 19, 1979, 15:36041 (R;US) 

Risk-assessments methodology. Environmental Impact State- 
ment. NESHAPs (National Emission Standards for Hazardous 
Air Pollutants) for Radionuclides. Background information 
document. Volume 1, 15:35782 (R;US) 

JONOSPHERE 

See also F REGION 

Auroral energy deposition over the polar ionosphere during sub- 
storms, 15:36234 (R;US) 

Comparison of two neutral-wind models affecting ionospheric F2 
region peak electron densities near the magnetic equator, 
15:36229 (R;US) 

Dayside observations of thermal-ion upwellings at 800-km alti- 
tude: An ionospheric signature of the cleft ion fountain, 
15:36231 (R;US) 

Electron/ion precipitation differences in relation to region 2 field- 
aligned currents, 15:36236 (R;US) 

Enhanced electron density layers in the high-lattitude lower 
ionosphere, 15:36238 (RA;FR) 

European Rocket and Balloon Programmes and Related Re- 
search, 15:36237 (R;FR) 

Investigations into the properties, conditions, and effects of the 
ionosphere. Report No. 9, 16 December 1987-31 December 
1988, 15:36228 (R;US) 

Plasma disturbances observed in the ionosphere in the vicinity 
of a highly charged space vehicle, 15:36235 (R;US) 

Quantifying and reducing uncertainty in the assimilative map- 
ping of ionospheric electrodynamics. Doctoral thesis, 
15:36232 (R;US) 

Report from ionospheric science, 15:36243 (RA;US) 

Report from upper atmospheric science, 15:36242 (RA;US) 

The electrodynamics of the polar ionosphere with special em- 
phasize on the dayside cleft region, 15:36239 (RA;FR) 

USU (Utah State University) Center of Excellence in theory and 
analysis of the geo-plasma environment. Final technical re- 
port, 15:36227 (R;US) 

IONS 

See also ANIONS 

ARGON IONS 
ATOMIC IONS 
BROMINE IONS 
CARBON IONS 
CATIONS 
FLUORINE IONS 
GOLD IONS 
HEAVY IONS 
HELIUM IONS 
HYDROGEN IONS 
IODINE IONS 
IRON IONS 


IRON ALLOYS 


MULTICHARGED IONS 
NITROGEN IONS 
OXYGEN IONS 
TITANIUM IONS 
URANIUM IONS 
XENON IONS 
YTTERBIUM IONS 

A simple model of ion extraction from a plasma source, 
15:35494 (RA;US) 

Structure and water-oxidizing capabilities of dimeric ruthenium 
EDTA complex ions, 15:35207 (J;US) 

IONS (ATOMIC) 
See ATOMIC IONS 
IOWA 

lowa State Mining and Mineral Resources Research Institute: 
Semi-annual report, July 1, 1988—-December 31, 1988, 
15:34529 (R;US) 

Superfund Record of Decision (EPA Region 7): Chemplex, IA. 
(First remedial action), September 1989, 15:35916 (R;US) 

IRI 
Neutron beam facilities at IRI, Delft, 15:34338 (R;NL) 
IRIDIUM 192 

The theoretical basis and clinical methodology for stereotactic 
interstitial brain tumor irradiation using iododeoxyuridine as a 
radiation sensitizer and samarium-145 as a brachytherapy 
source, 15:35983 (R;US) 

IRIDIUM COMPLEXES 

A new ortho-metalated dichloro-bridged complex of iridium(Ill) 
with 2,2'-bipyridine: [(ir(opy-C>,N‘)(bpy-N,N’)Cl)o][Cl]o, 
15:35215 (J;US) 

IRIDIUM HYDRIDES 

Structural and spectroscopic characterization of iridium trihy- 
dride complexes: Evidence for proton-proton exchange 
coupling, 15:35006 (J;US) 

IRON 

Genetic engineering of single-domain magnetic particles. An- 
nual report, 1 March 1989-2 February 1990, 15:34247 (R;US) 

limenite exsolution schemes in Apollo-17 high-Ti basalts, 
15:36189 (R;US) 

Magnetic and electronic properties of Au/Fe superlattices and 
interfaces, 15:34930 (J;US) 

Magneto-optical properties of ultrathin ferromagnetic films, 
15:34903 (BA;US) 

Secondary neutral mass spectrometry using three-color reso- 
nance ionization: Os detection at the ppb level and Fe 
detection in Si at the 40 ppt level, 15:35169 (R;US) 

Tribological and mechanical properties of Fe/Ti multilayered 
films, 15:34880 (R;US) 

Two-dimensional magnetic phase transition of ultrathin iron films 
on Pd(100), 15:34933 (J;US) 

IRON ALLOYS 
See also IRON BASE ALLOYS 
MARTENSITE 

Additive effects on the microstructure and properties of tungsten 
heavy-alloy composites, 15:34864 (R;US) 

Crystal and magnetic structure of Er2(Co,Fe,;_x)17 compounds, 
15:34918 (J;US) 

Effects of Fe on the ferromagnetic properties of Al-Mn-based 
quasicrystals, 15:34936 (J;US) 

Electronic structure and magnetic properties of Fe-rich ternary 
compounds: YFe;9V2 and YFei9Cr2, 15:34916 (J;US) 

Interpretation of the magnetization mechanism in Terfenol-D 
using Barkhausen pulse-height analysis and irreversible mag- 
netostriction, 15:34922 (J;US) 

Magnetic anc structural properties of high-coercivity 
ProFe,4B:Pr cosputtered films, 15:34932 (J;US) 

Magnetic and structural studies in Sm-Fe-Ti magnets, 15:34921 
(J;US) 

Properties of rapidly quenched Ti(Ni,Fe)Si alloys, 15:34935 
(J;US) 

Spin dynamics of amorphous Fego_,NixZryo (invited), 15:34926 
(J;US) 

Strengthening in heavily cold worked Cu-20vol.%Fe in situ com- 
posites, 15:34879 (R;US) 
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IRON ALLOYS 


X-ray optical activity and the Faraday effect in cobalt and its 

compounds, 15:34913 (J;US) 
IRON BASE ALLOYS 

See also STEELS 

Corrosion of materials in Molten Carbonate Fuel Cells (MCFC): 
Final report, 15:34601 (R;US) 

Development of iron aluminides, 15:33876 (R;US) 

Initial determination of the micromechanical properties of oxide 
scales, 15:34308 (R;US) 

Thermal healing of defects in oxide scales on iron-chromium al- 
loys: Final report, Janaury 1, 1989-August 31, 1990, 
15:34312 (R;US) 

IRON BORIDES 

[Fundamental studies of strongly magnetic rare earth-transition 

metal alloys]: Technical progress report, 15:34964 (R;US) 
IRON COMPLEXES 

See also FERRITIN 

Dynamics of molecular hydrogen in the complex trans-[Fe(n*- 
H2)(H)(PPhoCH2CH2PPh2)2|BF, in the solid state as 
revealed by neutron-scattering experiments, 15:35220 (J;US) 

Electrochemical polymerization of 4-methyl-4’-vinyl-2,2’- 
bipyridine-containing metal complexes: Polymer structure and 
mechanism of formation, 15:35102 (J;US) 

Kinetic study of the reaction of ferrocenes and ferrocenium ions 
with ground and excited states of tris(2,2-bipyridine)chromium 
ions and the preparation and homolysis of organocobalt com- 
plexes, 15:35198 (R;US) 

Preparation and study of the Fe2*-benzyne ion in the gas 
phase, 15:34219 (J;US) 

Reactions of [Cp(CO)2Fe=CHAr]* (Ar = p-CgsH,OMe) with O=N- 
Ar’ (Ar' = CgHs, p-CgH4gNMe2) and PhN=NPh, 15:35212 (J;US) 

IRON COMPOUNDS 
See also FERRITES 
IRON BORIDES 
IRON OXIDES 
IRON PHOSPHIDES 
Specific-heat anomaly during vitrification of hydrided Fe2Er sin- 
gle crystals, 15:34912 (J;US) 
IRON GARNETS 
See FERRITE GARNETS 
IRON IONS 

Contributions of resonant excitation double autoionization to the 

electron-impact ionization of Fe'5+, 15:36265 (J;US) 
IRON OXIDES 

See also ILMENITE 

Magnetization and ac-loss characteristics of 
YBa2(Cu, _xFex)307 superconductors, 15:35032 (J;US) 

Thermal healing of defects in oxide scales on iron-chromium al- 
loys: Final report, Janaury 1, 1989-August 31, 1990, 
15:34312 (R;US) 

IRON PHOSPHIDES 

Pressure and magnetic field dependence of the antiferromag- 

netism of PrFe4Py2, 15:35121 (J;US) 
IRRADIATION PLANTS 

14 MeV electron radiation processing accelerator, 15:35425 
(RA;US) 

A high-power RF efficient L-band linac structure, 15:35566 
(RA;US) 

Beam delivery systems for industrial accelerators, 15:35556 
(RA;US) 

ISFMTF 
See LARGE COIL PROGRAM 
ISING MODEL 
Transfer matrix studies of d>3 Ising models, 15:36497 (J;US) 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE SEPARATION 

See also LASER ISOTOPE SEPARATION 

New development of laser-based techniques in applications of 
thin-layer chromatography, microprobe elemental analysis 
and gas phase pyrolysis, 15:35178 (R;US) 

ISOTOPE SEPARATION PLANTS 
See also GASEOUS DIFFUSION PLANTS 
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Safeguards training course: Nuclear material safeguards for 
enrichment plants: Part 1, Uranium enrichment: General prin- 
ciples and processes, 15:34175 (R;US) 

Safeguards training course: Nuclear material safeguards for en- 
richment plants: Part 2, Cascade and centrifuge separation 
theory; uranium hexafluoride, 15:34093 (R;US) 

ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ITALY 

EC wind power penetration study - ENEL perception, 15:34297 
(R;IT) 

The Po River (Italy): Energy, hydraulic and environmental as- 
pects, 15:34519 (R;IT;In Italian) 

ITER TOKAMAK 

Progress in fusion energy-science, technology and international 

collaboration, 15:36604 (R;US) 
IUDR 
See IODODEOXYURIDINE 


J 


JAILS 
See PUBLIC BUILDINGS 
JET ENGINE FUELS 
Potential benefits from the use of JP-8 fuel in military ground 
equipment. Interim report, October 1987-February 1989, 
15:34040 (R;US) 
JET REACTORS 
See JET TOKAMAK 
JET TOKAMAK 
JET multi-pellet injection experiments, 15:36543 (R;US) 
JETS 
Mixing behaviour of acoustically pulsed air jets, 15:34827 (RA;CA) 
JOINTS 
See also SOLDERED JOINTS 
WELDED JOINTS 
Evaluation of filled elastomers: Final report, 15:34776 (R;US) 
JUNCTION DIODES 
Orientation-dependent perimeter recombination in GaAs diodes, 
15:35375 (J;US) 
JUPITER PLANET 
Actions of magnetospheres on planetary atmospheres, 
15:36215 (R;SE) 
Filamentation of volcanic plumes on the Jovian satellite 10, 
15:36245 (BA;US) 
Pioneers 10 and 11 deep space missions, 15:36214 (R;US) 
JUVENILES 
On the dynamics of a size-structured intraspecific competition 
model with density dependent juvenile growth rates, 15:35950 
(R;US) 


K 


KO1 
See KAONS NEUTRAL SHORT-LIVED 
Ko2 
See KAONS NEUTRAL LONG-LIVED 
KAHL-MAIN REACTOR 
See HDR REACTOR 
KALUZA-KLEIN THEORY 
Kaluza-Klein monopole in a nonlinear sigma model coupled to 
gravity, 15:36366 (R;RO) 
KANSAS 
Supertund Record of Decision (EPA Region 7): John’s Sludge 
Pond, Wichita, KS. (First remedial action), September 1989. 
Final report, 15:34035 (R;US) 
KAONS 
Mass-identified particle yields in antiproton-proton collisions at 
/s=1.8 TeV, 15:36316 (J;US) 
Spectra and strangeness production, 15:36304 (R;US) 
KAONS 1 
See KAONS NEUTRAL SHORT-LIVED 





KAONS 2 
See KAONS NEUTRAL LONG-LIVED 
KAONS NEUTRAL LONG-LIVED 
Determination of Re(e’/e) by the simultaneous detection of the 
four K, S22 decay modes, 15:36325 (J;US) 
KAONS NEUTRAL SHORT-LIVED 
Determination of Re(e’'/e) by the simultaneous detection of the 
four K, S-+2x2x decay modes, 15:36325 (J;US) 
Glueball contribution to K, 2+ and its possible detection in D, 
decay, 15:36343 (J;US) 
KEK INTERS. STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 
KEK LINAC 
Design and construction of a long-pulse modulator, 15:35610 
(BA;US) 
Progress of electron gun systems for the e~/e* linac at KEK, 
15:35540 (RA;US) 
KEK PHOTON FACTORY 
Progress of positron generator at KEK, 15:35562 (RA;US) 
KELP 
See SEAWEEDS 
KHARKOV LINAC 
Electron beam monochromatization in the linac used as an in- 
jector to the stretcher, 15:35612 (BA;US) 
New accelerating sections for the 2-GeV linac, 15:35565 (RA;US) 
KICKER MAGNETS 
Improved high voltage coax for antiproton source kicker pulse 
forming networks and pulse transmission, 15:35604 (BA;US) 
KIMBERLITES 
The source regions of alkaline volcanoes, 15:36159 (RA;US) 
KINEMATICS (PARTICLE) 
See PARTICLE KINEMATICS 
KLYSTRONS 
X-band high power pulsed klystron, 15:35558 (RA;US) 
KNOCK CONTROL 
Knock detection in a current S.|. [spark ignition] engine - a com- 
parison between in-cylinder and spark plug mounted 
transducers and a factory installed accelerometer knock sen- 
sor, 15:34825 (RA;CA) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOBAYASHI-MASKAWA MATRIX 
Determination of Re(e’/e) by the simultaneous detection of the 
four K, S22 decay modes, 15:36325 (J;US) 
KRYPTON 
Theoretical study of the near uv photoabsorption by the Kro* ex- 
cimer, 15:36261 (R;US) 
Time dependent thermal lensing measurements of V—T energy 
transfer from highly excited NO2, 15:36287 (J;US) 
KRYPTON 85 
Kinetics of inhaled krypton in the blood of pregnant ewes and 
their fetuses, 15:36059 (J;US) 


L 


L REACTOR 
Savannah River Site experimental measurements uncertainty 
analysis three-beam gamma densitometer system, 15:34406 
(R;US) 
LA REINA REACTOR 
See RESEARCH REACTORS 
LABELLING 
An assessment of freeze-brand and PIT-tag recovery data for 
juvenile salmonids at McNary Dam: Annual report 1988, 
15:34238 (R;US) 
LABORATORY BUILDINGS 
Establishment of a nuclear chemistry course: Final report, 
15:35267 (R;US) 
LACTATE DEHYDROGENASE 
Pulmonary response to inhaled fibrogenic minerals. Final report, 
15:33977 (R;US) 


LASER FUSION REACTORS 


LACTOSE 

Progress report on the project: Synthesis and use of 'C- 
labelled lactose for metabolic studies in subjects with 
gastrointestinal disorders, 15:36019 (RA;XA) 

LAKES 

See also GREAT LAKES 

Changes in conductivity, alkalinity, calcium, and pH during a 50- 
year period in selected northern Wisconsin lakes, 15:35898 
(R;US) 

Estimating lake susceptibility to acidification due to acid deposi- 
tion. Forest Service research paper, 15:35922 (R;US) 

Levels of PCBs and trace metals in Crab Orchard Lake sedi- 
ment, benthos, zooplankton, and fish, 15:35910 (R;US) 

Research activity descriptors, FY 89: October 1988-September 
1989. Technical report, 15:35926 (R;US) 

LAMPF LINAC 
Irradiation facilities at the Los Alamos Meson Physics Facility, 
15:35436 (R;US) 
LAND APPLICATION 
See GROUND DISPOSAL 
LAND FILLS 
See SANITARY LANDFILLS 
LAND RECLAMATION 

Handbook for calculation of reclamation bond amounts, 

15:33972 (R;US) 
LAND USE 

Microcomputer applications for concurrent aggregate mine op- 
eration and reclamation planning, 15:34504 (R;US) 

Sand Mountain/Guntersville Reservoir: Aerial inventory of land 
uses and nonpoint pollution sources: Data report, 15:35847 
(R;US) 

LANDFILLS 

See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 

See PLASMA WAVES 
LANGUAGES (PROGRAMMING) 

See PROGRAMMING LANGUAGES 
LANTHANIDES 

See RARE EARTHS 
LANTHANUM 

Photoemission studies of the low-temperature reaction of met- 
als and oxygen, 15:35252 (J;US) 

LANTHANUM 139 
A high-resolution NMR study of the La-Si-Al-O-N system, 
15:35157 (J;US) 

LANTHANUM CHROMITES 

See CHROMIUM OXIDES 

LANTHANUM OXIDES 

LANTHANUM COMPOUNDS 

See also LANTHANUM OXIDES 

Bacterial sorption of heavy metals, 15:36089 (R;US) 
LANTHANUM OXIDES 

Electronic properties of high-temperature superconductors. 
Doctoral thesis, 15:34948 (R;US) 

Lattice vibrations in LagCuO,, 15:34938 (J;US) 

Magnetic mechanisms of high-temperature superconductivity 
(invited), 15:35022 (J;US) 

Microwave sintering of fuel cell materials, 15:34597 (R;US) 

Oxygen and copper valencies in oxygen-doped superconduct- 
ing LagCuO, 43, 15:35001 (J;US) 

Question of superoxide in LagCuO,4,;5, 15:35042 (J;US) 

Rare earth oxides in gaseous desulfurization, 15:35186 (BA;US) 

Reply to “Question of superoxide in LagCuO4,5”, 15:35040 (J;US) 

SOFC materials development: Chromite interconnections, 
15:34609 (R;US) 

LARGE COIL PROGRAM 
Experience with the plate structure of the Westinghouse coil for 
the large coil task, 15:36622 (BA;US) 
LASER CAVITIES 
Rate-equation analysis of microcavity lasers, 15:35336 (R;US) 
LASER FUSION REACTORS 

Analysis of the LLNL [Lawrence Livermore National Laboratory] 

‘Athena’ laser microfusion facility concept, 15:36600 (R;US) 
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LASER FUSION REACTORS 


Diagnostic support services for LLNL [Lawrence Livermore 
National Laboratory] NOVA laser experiments: AACOR [Ad- 
vanced Research and Applications Corporation] Final report. 
November 1, 1988—March 31. 1990, 15:36614 (R:US) 

LASER ISOTOPE SEPARATION 

Progress in the development of a spectroscopic method for the 
quantitative assay of actinides within a gaseous flow-stream, 
15:35175 (R:US) 

LASER MATERIALS 

Crystallography, spectroscopic analysis. and lasing properties 
of Nd(3+):¥3Sc2AI3012. Final report, August-December 
1988, 15:35334 (R:US) 

LASER RADIATION 

Expanded damage test facilities at LLNL, 15:34981 (R;US) 

Laser retinal effects: Electrophysiological determination in vi- 
sual cortical cells of monkeys and cats. Final report, 1 April 
1987-31 August 1988, 15:36112 (R;IL) 

Practical laser safety: Second edition, revised and expanded, 
15:35368 (B:US) 

Stability and accuracy of the sweep rate measurements for 
LLNL optical streak cameras, 15:36611 (R;US) 

Study of low-level-laser retinal damage. Final progress report, 1 
January 1978-31 December 1989, 15:36111 (R;US) 

B factory via conversion of 1-TeV electron beams into 1-TeV 
photon beams, 15:36348 (J:US) 

LASER SPECTROSCOPY 

See also RAMAN SPECTROSCOPY 

Laser spectroscopy: Assessment of research needs for laser 
technologies applied to advanced spectroscopic methods, 
15:35729 (R;US) 

New development of laser-based techniques in applications of 
thin-layer chromatography, microprobe elemental analysis 
and gas phase pyrolysis, 15:35178 (R;US) 

Progress in the development of a spectroscopic method for the 
quantitative assay of actinides within a gaseous flow-stream, 
15:35175 (R;US) 

LASER WELDING 

Vacuum window glazings for energy-efficient buildings: Sum- 

mary report, 15:34710 (R;US) 
LASER-PRODUCED PLASMA 

An experimental investigation of refraction-induced distortions in 
harmonic-light images of laser-produced plasmas, 15:36584 
(J;US) 

High speed photography, videography, and photonics VI, 
15:36572 (B;US) 

Hydrodynamic stability and the direct drive approach to laser fu- 
sion, 15:36627 (J;US) 

Measurements of the ion acoustic decay instability and the 
resultant thermal and suprathermal electron heating in laser- 
plasma interaction experiments: Final report, 15:36552 (R;US) 

Scaling laws for femtosecond laser-plasma_ interactions, 
15:36612 (R;US) 

The existence of Rayleigh-Taylor instabilities in laser heated 
plasmas, 15:36540 (R;FR;In French) 

LASERS 
See also FREE ELECTRON LASERS 
GAS LASERS 
RING LASERS 
SOLID STATE LASERS 
X-RAY LASERS 

Detection of weak signals via the decay of an unstable state: 
Initiation of an injection-seeded laser, 15:35377 (J;US) 

Diagnostic support services for LLNL [Lawrence Livermore 
National Laboratory] NOVA laser experiments: AACOR [Ad- 
vanced Research and Applications Corporation] Final report, 
November 1, 1988—March 31, 1990, 15:36614 (R;US) 

High speed photography, videography, and photonics VI, 
15:36572 (B;US) 

MIDAS, the Mobile intrusion Detection and Assessment Sys- 
tem, 15:35707 (R;US) 

NaK 2 (1)Sigma(+) yields 1 (1)Sigma(+) band optically pumped 
laser near 1.02 micrometers, 15:35341 (R;US) 

Plan for a laser weapon verification research program, 
15:34845 (R;US) 
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Program and applications for a near-term laser launch system. 
15:34819 (R:US) 

Rate-equation analysis of microcavity lasers. 15:35336 (R:US) 

Summary report on the October 1988 SDIO laser propulsion 
workshop, 15:34820 (R:US) 

LATTICE FIELD THEORY 
Analysis of the lattice-chiral-fermion proposal of Aoki, Fu- 
nakubo, and Kashiwa. 15:36386 (J:US) 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAVA 

Tectonic influence on magma composition of Cenozoic basalts 
from the Columbia Plateau and northwestern Great Basin, 
U.S.A., 15:36160 (RA;US) 

LAWRENCE LIVERMORE LABORATORY 
Inspection of the Lawrence Livermore National Laboratory's 
Drug-Free Workplace Program, 15:36629 (R;US) 
LAYERS 
See also BOUNDARY LAYERS 
OZONE LAYER 

Comparison of the thermal stability of the codeposited car- 
bon/hydrogen layer to that of the saturated implant layer in 
graphite, 15:36609 (R;US) 

Computation of two-dimensional microwave-generated electron 
layer evolution in low pressure air, 15:35364 (R:US) 

LEACHATES 

The prediction and interpretation of chemical movement through 
porous media: The transfer function model approach: Final 
report, 15:34129 (R;US) 

LEACHING 

Design and organization of the database UITLOOG, 15:36683 

(R;NL;in Dutch) 
LEAD 

Energy flow and stopping in relativistic heavy-ion collisions at 
Eiap/A=14.6 GeV, 15:36411 (J;US) 

Health-hazard evaluation report HETA 89-136-1991, Blue Range 
Mining Company, Lewistown, Montana, 15:36077 (R;US) 

Health-hazard evaluation report HETA 89-213-1992, Blue 
Range Engineering Co., Butte, Montana, 15:35777 (R;US) 

Heaith-hazard evaluation report mHETA 88-269-1993, Meyers- 
dale Manufacturing Co., Meyersdale, Pennsylvania, 15:35778 
(R;US) 

Lead: Occupational health hazards. July 1971-March 1990 (A 
Bibliography from the NTIS data base). Report for July 1971- 
March 1990, 15:36094 (R;US) 

Metal-induced alteration of the cell membrane/cytoplasm com- 
plex studied by flow cytometry and detergent lysis, 15:36068 
(R;US) 

NIOSH testimony on jewelry industry before the Subcommittee 
on Labor Standards, House Committee on Education and La- 
bor by P. J. Landrigan, October 2, 1979, 15:36073 (R;US) 

National Performance Audit Program: Ambient air audits of ana- 
lytical proficiency, 1988. Project report, 15:35766 (R;US) 

National air pollutant emission estimates, 1940-1988. Final re- 
port, 15:35797 (R;US) 

National air quality and emissions trends report, 1988, 15:35798 
(R;US) 

Occupational lead poisoning in the United States: Clinical and 
biochemical findings related to blood lead levels, 15:36076 
(R;US) 

Toxic substances: Effects on fish. January 1978-July 1989 (A 
Bibliography from Pollution Abstracts). Report for January 
1978-July 1989, 15:35932 (R;US) 

LEAD 194 

Properties of superdeformed bands in the A 

15:36421 (R;US) 
LEAD 196 

Properties of superdeformed bands in the A 

15:36421 (R;US) 
LEAD 208 

(x*, 7*’ N) reactions on '*C and °°8Pb near the giant reso- 
nance region, 15:36403 (R;US) 

Compound and precompound effects in photon decay of the gi- 
ant dipole resonance, 15:36422 (J;US) 


194 region, 


194 region, 





LEAD 208 TARGET 
Compound and precompound effects in photon decay of the gi- 
ant dipole resonance, 15:36422 (J;US) 


Electromagnetic dissociation of *®Si at E,,/A=14.6 GeV by nu- 


cleon emission, 15:36413 (J;US) 
Photon decay of giant multipole resonances, 15:36420 (R;US) 
LEAD COMPOUNDS 

See also LEAD OXIDES 

Electronic structure study of the formal oxidation states of 
thallium, lead, bismuth in the ASr2Ca,,_;CunO2,,3 supercon- 
ductors (A = Tlo.sPbo 5. Tlo 5Bio.s), 15:35100 (J;US) 

LEAD OXIDES 

Electronic properties of high-temperature superconductors. 
Doctoral thesis, 15:34948 (R;US) 

X-ray absorption of BaBiO; and 
BaBip 25Pbp 7503, 15:35037 (J;US) 

LEAD-ACID BATTERIES 

An application of on-line battery monitoring to the Vulcano PV 
plant, 15:34485 (R;IT) 

Battery model of charge and discharge processes for optimum 
design and management of electrical storage systems, 
15:34486 (R;IT) 

Laboratory testing of GNB switch 12 volt SLI [starting, lighting 
and ignition] battery, 15:34490 (R;US) 

Small rechargeable batteries 3: A comparative investigation of 
the performance of 12 manufactures and types, including 
NiCd and lead-acid batteries, 15:34489 (R;DK) 

Status of Argonne life evaluation of valve regulated lead-acid 
batteries, 15:34487 (R;US) 

LEAD-FREE GASOLINE 

See UNLEADED GASOLINE 
LEED 

See ELECTRON DIFFRACTION 
LENSES 

Achromatic magnetic lens systems for high current ion beams, 
15:35495 (RA;US) 

Measurements on a Gabor lens for neutralizing and focusing a 
30 keV proton beam, 15:35511 (RA;US) 

LEP STORAGE RINGS 

Computerized precision control of a synchronous high voltage 
discharge switch for the beam separation system of the LEP 
e*/e- collider, 15:35608 (BA;US) 

From MAD to CAD: Automatic production of accelerator layouts, 
15:35633 (BA;US) 

New and proposed linacs at CERN: The LEP (e*/e—) injector 
and the SPS heavy ion (Pb) injector, 15:35387 (RA;US) 

Phase compensated fibre-optic links for the LEP RF reference 
distribution, 15:35605 (BA;US) 

LEPTON BEAMS 
See also ELECTRON BEAMS 
MUON BEAMS 
NEUTRINO BEAMS 
POSITRON BEAMS 

Lepton production in ultra-relativistic ion-ion collisions, 15:36340 
(BA;US) 

LEPTON-DEUTERON INTERACTIONS 

See DEUTERIUM TARGET 

LEPTONS 
See also ELECTRONS 
MUONS 
NEUTRINOS 
Structure function dependence of W/Z and lepton pair produc- 
tion at the Tevatron, 15:36306 (R;US) 
LEUCOCYTES 
See LEUKOCYTES 
LEUKOCYTES 

See also LYMPHOCYTES 

Hematologic status of mice submitted to sublethal total body ir- 
radiation with mixed neutron-gamma radiation, 15:36049 
(RA;FR;In French) 

LEVINSON THEOREM 

Numerical stabilization of the banded Levinson algorithm, 

15:36669 (R;US) 


superconducting 


LINEAR ACCELERATORS 
Beam Currents 


LEVITATION 
Dynamic response for thermal control and measurement and 
fast radiation thermometry, 15:35693 (RA;US) 
LIBRARIES 
Health-hazard evaluation report HETA 88-001-1995, Broward 
County Library, Ft. Lauderdale, Florida, 15:35776 (R;US) 
LIE GROUPS 
Infinite-dimensional algebras and a trigonometric basis for the 
classical Lie algebras, 15:36537 (J;US) 
The BRST complex and the cohomology of compact lie alge- 
bras, 15:36372 (R;NL) 
LIFETIME 
Proposed IAEA programme on safety aspects of nuclear power 
plant ageing and life extension, 15:34369 (R;CA) 
LIGANDS 
Production of abiotic receptors by molecular imprinting of pro- 
teins, 15:35967 (J;US) 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT SOURCES 
Compensation of beam loading in the ALS injector linac, 
15:35563 (RA;US) 
Determination of the chemical form of tritium in self-iuminous 
signs, 15:35184 (R;US) 
Engineering design of the injector linac for the advanced light 
source (ALS), 15:35421 (RA;US) 
LIGHTNING 
Acoustic radiations from lightning, 15:36146 (RA;US) 
Application of advances in lightning research to lightning protec- 
tion, 15:36147 (RA;US) 
Lightning phenomenology, 15:36143 (RA;US) 
Physics of lightning, 15:36144 (RA;US) 
Positive cloud-to-ground lightning, 15:36145 (RA;US) 
LIGNITE 
Advanced processes for premium low-rank coal/water fuel pro- 
duction: Annual technical report, April 1, 1987—-March 31, 
1988 including Quarterly technical progress report, January— 
March 1988, 15:33866 (R;US) 
Diesel utilization of low-rank coal: Annual technical report, April 
1, 1987-March 31, 1988 including Quarterly technical 
progress report, January—March 1988, 15:33963 (R;US) 
Production of hydrogen from low-rank coals: [Task 6.1]: Annual 
technical report, April 1, 1987—March 31, 1988 including the 
quarterly technical progress report, January-March 1988, 
15:33879 (R;US) 
LIMESTONE 
Dolomitization of Ordovician limestones in the Manitoulin Island 
area: Preliminary results, 15:36193 (RA;CA) 
Geochemistry and origin of regional dolomites: Annual progress 
report, July 26, 1986—-December 31, 1989, 15:36187 (R;US) 
Laboratory determination of effective stress laws for deformation 
and permeability of chalk, 15:35075 (R;US) 
LINACS 
See LINEAR ACCELERATORS 


LINEAR ACCELERATORS 
See also ATLAS SUPERCONDUCTING LINAC 
CEBAF ACCELERATOR 
KEK LINAC 
KHARKOV LINAC 
LAMPF LINAC 
LLNL ADVANCED TEST ACCELERATOR 
MEA LINAC 
MIT BATES LINAC 
QUADRUPOLE LINACS 
STANFORD LINEAR COLLIDER 
UNILAC 
Acceleration 
The disk and washer structure for Moscow meson factory linac, 
15:35570 (RA;US) 
Beam Currents 


Low beta linacs and alternating phase focusing, 15:35398 
(RA;US) 
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LINEAR ACCELERATORS 
Beam Dynamics 


Beam Dynamics 
Beam dynamics verification in linacs of linear colliders, 
15:35463 (RA;US) 
Calculations for RADLAC, IBEX, and the RLA in 1989, 15:35477 
R;US) 
canes high-transmission electron linac structures, 15:35426 
(RA;US) 
Longitudinal beam dynamics of a 5-MeV DTL a comparison of 
theory and experiment, 15:35455 (RA;US) 
Self-modulation of an intense electron beam in an injector of a 
linac with a feedback, 15:35466 (RA;US) 
Beam Injection 
injector for LISA [Linear Superconducting Accelerator], 
15:35532 (RA;US) 
Injectors for high-intensity linear accelerator of INR Moscow me- 
son factory, 15:35571 (RA;US) 
Performance of the DESY RFQ's, 15:35489 (RA;US) 
Production, transport and injection of a cold non-magnetized 
electron beam for the recirculating linac, 15:35522 (RA;US) 


Beam Production 
Production, transport and injection of a cold non-magnetized 
electron beam for the recirculating linac, 15:35522 (RA;US) 
Beam Transport 
Production, transport and injection of a cold non-magnetized 
electron beam for the recirculating linac, 15:35522 (RA;US) 


Betatron Oscillations 
Observation of transverse instabilities in the FNAL 20 MeV 
linac, 15:35456 (RA;US) 
Cathodes 
High-brightness, high-current-density cathode for induction linac 
FELs, 15:35521 (RA;US) 
Cavity Resonators 
A 4 MeV standing wave electron linac with on-axis coupler, 
15:35467 (RA;US) 
A high-power RF efficient L-band linac structure, 15:35566 
(RA;US) 
A novel traveling wave DAW accelerating structure, 15:35567 
(RA;US) 
Beam breakup with coupling between cavities, 15:35460 (RA;US) 
Beam loading and frequency detuning in a linear accelerator, 
15:35492 (RA;US) 
Calculation of cavity/wave guide coupling, 15:35525 (RA:US) 
Cavity-waveguide coupling through a large aperture, 15:35418 
(RA;US) 
Design of a prototype disk and washer structure for a high inten- 
sity electron linac, 15:35555 (RA;US) 
Experiment on beam formation with two coupled RFQ's, 
15:35453 (RA;US) 
Longitudinal coupling impedance and its high frequency behav- 
ior, 15:35526 (RA;US) 
Magnetization current models for ferrite loaded LIA cavities, 
15:35553 (RA;US) 
Measurement of field asymmetry in accelerating cavities with 
waveguide couplers, 15:35485 (RA;US) 
RFQ acceleration section and its optimization, 15:35486 (RA;US) 
Tailoring of the RF-properties of a multichannel accelerator for 
MeV - energies, 15:35502 (RA;US) 
Computer-Aided Design 
The use of electromagnetic particle-in-cell codes in accelerator 
applications, 15:35411 (RA;US) 
Design 
A 20 Mb ferrite inductive isolation loss study, 15:35428 (RA;US) 
A high-intensity drift-tube linac with ramped accelerating gradi- 
ent, 15:35430 (RA;US) 
A linac for free electron laser at JAERI, 15:35414 (RA:US) 
Compact high-transmission electron linac structures, 15:35426 
(RA;US) 
Compensation of beam loading in the ALS injector linac, 
15:35563 (RA:US) 
Design and construction of a 425-MxHz cryogenic (20 K) two-cell 
DTL sparker, 15:35399 (RA;US) 
Design and initial operation of the ETA-II induction accelerator, 
15:35388 (RA;US) 
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Engineering design of the injector linac for the advanced light 
source (ALS), 15:35421 (RA;US) 

Ferrite research aimed at improving induction-linac-driven FEL 
performance. Final report on Phase 1, 15 August 1989-14 
February 1990, 15:35719 (R;US) 

New and proposed linacs at CERN: The LEP (e*/e—) injector 
and the SPS heavy ion (Pb) injector, 15:35387 (RA;US) 

Physics design of linear accelerators for intense ion beams, 
15:35405 (RA;US) 

Redesign of the low energy section of the Fermilab linac to im- 
prove beam brightness, 15:35402 (RA;US) 

Reference design for the Fermilab linac upgrade, 15:35395 
(RA;US) 

The 1 GeV proton linac for the Japanese hadron facility, 
15:35491 (RA;US) 

The Beijing 35 MeV proton linac, 15:35390 (RA;US) 

The Darmstadt superconducting linac, 15:35406 (RA;US) 

The electron accelerator for FELIX [Free Electron Laser for In- 
frared eXperiments], 15:35413 (RA;US) 

The roles of frequency and aperture in linac accelerator design, 
15:35422 (RA;US) 

Transition section between a 200 MHz drift tube linac and a high 
gradient coupled cavity linac for the Fermilab upgrade, 
15:35396 (RA;US) 

Drift Tubes 

Experiments connected with tuning of the drift tube cavities sta- 
bilized with post couplers, 15:35505 (RA;US) 

Field stability in two-stem drift-tube linacs, 15:35499 (RA;US) 

RF-tuning of the HERA linac 3 Alvarez structures, 15:35508 
(RA;US) 

Electron Beams 
Radial focusing in an induction linac gap, 15:35468 (RA;US) 
Electron Guns 

Conceptual design of bright electron injector based on a laser- 

driven photocathode RF electron gun, 15:35519 (RA;US) 
Electron Spectrometers 

Variable-dispersion electron spectrometer for the SCA/FEL, 

15:35529 (RA;US) 
Klystrons 

High power L-band klystrons for linear accelerator, 15:35557 
(RA;US) 

X-band high power pulsed klystron, 15:35558 (RA;US) 

Lenses 

Measurements on a Gabor lens for neutralizing and focusing a 

30 keV proton beam, 15:35511 (RA;US) 
Magnets 

Fringe fields of current-dominated multipole magnets, 15:35419 
(RA;US) 

Mapping the fringe fields of multipole magnets, 15:35531 (RA;US) 

Mathematical Models 

Cascaded transmission line model! for global DTL analysis 

15:35416 (RA;US) 
Modifications 

An 805 MHz disk and washer structure for the Fermilab linac 
upgrade, 15:35401 (RA;US) 

RADLAC-I| upgrade experiments, 15:35429 (RA;:US) 

Redesign of the low energy section of the Fermilab linac to im- 
prove beam brightness, 15:35402 (RA;US) 

Operation 

Acceleration, current amplification and emittance in MBE-4, an 
experimental multiple beam induction linear accelerator for 
heavy ions, 15:35391 (RA;US) 

Design and initial operation of the ETA-II induction accelerator, 
15:35388 (RA;US) 

Optimization 

Error studies using PARTRACE, a new program that combines 

PARMILA and TRACE 3-D, 15:35417 (RA;US) 
P Codes 

Error studies using PARTRACE, a new program that combines 

PARMILA and TRACE 3-D, 15:35417 (RA;US) 
Particle Beams 

Problems for the beam loss in intense ion linear accelerators, 

15:35471 (RA;US) 





Performance 
Acceleration, current amplification and emittance in MBE-4, an 
experimental multiple beam induction linear accelerator for 
heavy ions, 15:35391 (RA;US) 
Performance Testing 
A high-intensity drift-tube linac with ramped accelerating gradi- 
ent, 15:35430 (RA;US) 
CW operation and initial beam experiments with the RFQ1 ac- 
celerator, 15:35393 (RA;US) 
Power Systems 
Input admittance matrix of a multiport driven DTL, 15:35510 
(RA;US) 
Proton Sources 
High current polarized proton sources, 15:35547 (RA;US) 
Pulse Shapers 
Commissioning highlights of the pulse stretcher ring EROS, 
15:35515 (RA;US) 
Quadrupoles 
Calculations on permanent-magnet quadrupoles with nonrect- 
angular cross section, 15:35530 (RA;US) 
Fringe fields of current-dominated multipole magnets, 15:35419 
(RA;US) 
Laced permanent magnet quadrupole drift tube magnets, 
15:35516 (RA;US) 
The development of small-scale quadrupoles to operate at 20 to 
50 K, 15:35543 (RA;US) 
Research Programs 
Work on superconducting linacs in progress in Frascati, 
15:35432 (RA;US) 
Rf Systems 
A four-rod cavity RFQ, 15:35503 (RA;US) 
A low beta RF linac-structure of the IH-type with improved radial 
acceptance, 15:35512 (RA;US) 
A phase measurement system for RF pulses, 15:35554 (RA;US) 
An 805 MHz disk and washer structure for the Fermilab linac 
upgrade, 15:35401 (RA;US) 
An alternate side coupled structure for the Fermilab linac up- 
grade, 15:35513 (RA;US) 
Control of an RF amplifier for Japanese Hadron Facility, 
15:35560 (RA;US) 
On the horizon: New RF power sources for linear accelerators, 
15:35550 (RA;US) 
Studying the end regions of RFQs using the MAFIA codes, 
15:35487 (RA;US) 
Stabilization 
Analysis of measured post-coupler fields in a ramped-gradient 
drift-tube linac, 15:35500 (RA;US) 
Field stability in two-stem drift-tube linacs, 15:35499 (RA;US) 
Post-coupler stabilization and tuning of a ramped-gradient drift- 
tube linac, 15:35400 (RA;US) 
Tuning 
New features of the AT-procedure for an intensive ion linac, 
15:35431 (RA;US) 
Post-coupler stabilization and tuning of a ramped-gradient drift- 
tube linac, 15:35400 (RA;US) 
Uses 
14 MeV electron radiation processing accelerator, 15:35425 
(RA;US) 
A hospital-based proton linac for neutron therapy and radioiso- 
tope production, 15:35392 (RA;US) 
Possible applications of induction linacs driven by magnetic 
pulse compressors, 15:35447 (R;US) 
LINERS 
Nonlinear finite-element analysis of an exploratory shaft liner for 
a nuclear waste repository, 15:34158 (R;US) 
LIPIDS 
See also LIPOPROTEINS 
PHOSPHOLIPIDS 
TRIGLYCERIDES 
Cross linkage studies with the membranes of the vesicular 
stomatitis virus using radioactive 4-acido and 5-acido palmitic 
acid, 15:36003 (R;DE;In German) 
Effects of freezing and cold acclimation on the plasma mem- 
brane of isolated protoplasts, 15:36063 (R:US) 


LIPOPROTEINS 

Historical perspectives on lipoprotein research and methodol- 
ogy, 15:35961 (R;US) 

Preparative ultracentrifugation and analytic ultracentrifugation of 
plasma lipoproteins, 15:35962 (R:US) 

LIQUEFIED NATURAL GAS 
LNG storage: Safety analysis. Annual report, January- 
December 1980, 15:34074 (R;US) 
LIQUEFIED PETROLEUM GASES 
LPG air mix, 15:34039 (R;SE;In Swedish) 
LIQUID CRYSTALS 

Slowing down of molecular rotation at the A-C* transition in 
smectic liquid crystals, 15:35106 (J:US) 

Structural measurements on the liquid-crystal analog of the 
Abrikosov phase, 15:35109 (J:US) 

LIQUID EFFLUENTS 
See LIQUID WASTES 
LIQUID FUELS 
See also FUEL OILS 
GASOHOL 

Numerical prediction of liquid sprays in combustion chamber, 
15:35306 (RA;CA) 

Simulation of fundamental atomization mechanisms in fuel 
sprays, 15:35303 (R:US) 

LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID METALS 

Spectral emissivities and optical constants of electromagneti- 
cally levitated liquid metals as functions of temperature and 
wavelength, 15:35685 (RA;US) 

The thermal radiative properties of metals at high temperature: 
Annual report, 1 January 1989-31 December 1989: Revision 
1, 15:34894 (R;US) 

LIQUID SCINTILLATORS 

Experimental nuclear physics: NE213 liquid scintillator re- 
sponse to 61 MeV neutrons using the NAC neutron beam 
facility, 15:35651 (RA;ZA) 

LIQUID WASTES 

See also WASTE WATER 

Comparison between CMPO and DHDECMP for alpha decon- 
tamination of radioactive liquid waste, 15:34096 (R;US) 

Evaluation of the radiological impact in the aquatic system in the 
surrounding of IPEN-CNEN/SP, 15:35891 (R;BR;In Por- 
tuguese) 

First results of in-can microwave processing experiments for ra- 
dioactive liquid wastes at the Oak Ridge National Laboratory. 
15:34109 (R:US) 

Incineration of liquid hazardous wastes: Vaporization and com- 
bustion of droplets of chlorinated hydrocarbons, 15:34026 
(BA;US) 

Sandia's search for environmentally sound cleaning processes 
for the manufacture of electronic assemblies and precision 
machined parts, 15:34796 (R;US) 

Solidification of dissolved aqueous iodide by reaction with a- 
Bi2O3 powder to form a-BisO7!, 15:34104 (R;CA) 

LIQUIDS 
See also COAL LIQUIDS 
LIQUID CRYSTALS 
LIQUID METALS 

A double wavelength interferometer for the study of heat and 
mass transfer in double diffusive systems, 15:35665 (R:US) 

Controlled microcstructure oxide coating for chemical sensors, 
15:35185 (R:US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Final technical 
progress report, February 1988—March 1989, 15:33883 (R:US) 

High sensitivity photoacoustic spectrometer for variable temper- 
ature solution studies, 15:35671 (J;US) 

Nonlocal integral-equation approximations. |. The zeroth order 
(hydrostatic) approximation with applications, 15:35249 (J:US) 

Nonlocal integral-equation approximations. II. Lennard-Jones 
fluids, 15:35250 (J;US) 
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LIQUIDS 


Observation of a kink soliton on the surface of a liquid, 15:36300 
(J;US) 

[Fundamental electron transfer processes at the single crystal 
semiconductor/liquid interface]: Final technical report, 
15:35055 (R;US) 

LITHIUM 

Chemisorption and implantation of hydrogen isotopes in lithium- 
based fusion blanket ceramics and their thermal release: A 
study by nuclear reaction analysis, 15:36585 (R;CA) 

Photoemission studies of the low-temperature reaction of met- 
als and oxygen, 15:35252 (J;US) 

Variational predictions of transition energies and electron affini- 
ties: He and Li ground states and Li, Be, and Mg core-excited 
states, 15:36276 (J;US) 

LITHIUM BROMIDES 

The heat and mass transfer of falling film absorption of aqueous 
lithium bromide solutions with small Reynolds numbers, 
15:35069 (R;US) 

LITHIUM IODIDES 

Polymer alkali metal polyiodides with variable ionic and elec- 

tronic conductivities, 15:35091 (BA;US) 
LITHIUM ISOTOPES 

Search for low-Z nuclei containing massive stable particles, 

15:36400 (J;US) 
LITHIUM-CHLORINE BATTERIES 

Development of a moderate rate lithium/thionyl-chioride “D” cell, 

15:34497 (R;US) 
LIVER 

Hepatic hemanglomas as diagnosed by ultrasonography and 
computed tomography, 15:35988 (R;DE;in German) 

Metabolic studies on absorption and turnover of nitrogen com- 
pounds in man using '5N, 15:36023 (RA;XA) 

LIVESTOCK 

See DOMESTIC ANIMALS 
LIXIVIATION 

See LEACHING 
LLNL ADVANCED TEST ACCELERATOR 

Free-electron laser results from the Advanced Test Accelerator, 
15:35721 (RA;US) 

LMFBR TYPE REACTORS 
[High temperature flaw assessment procedure]: Foreign trip re- 
port, April 20, 1990—May 19, 1990, 15:34367 (R;US) 
LNG 
See LIQUEFIED NATURAL GAS 
LOAD MANAGEMENT 
Energy management and control systems for utility load moni- 
toring and real-time pricing, 15:34575 (R;US) 
LOCA 
See LOSS OF COOLANT 
LOCAL GALAXY 
See MILKY WAY 
LONG-RANGE TRANSPORT 

Acidic precipitation in Ontario study (APIOS), annual program 
report, 1988/1989, 15:34506 (R;CA) 

Across North America Tracer Experiment (ANATEX). Volume 3. 
Sampling at tower and remote sites. Technical memo, 
15:35769 (R;US) 

Western and northern Canada acid deposition/LRTAP [long- 
range transport of atmospheric pollutants] activities, annual 
report, 1988: A report on monitoring and research studies re- 
lated to acid rain and long-range transport of atmospheric 
pollutants in western and northern Canada, 15:34505 (R;CA) 

LOS ALAMOS MESON PHYSICS FACILITY 

See LAMPF LINAC 

LOSS OF COOLANT 

High-temperature transient fission-gas release from UOz fuel: 
Microstructural observations, 15:34359 (R;CA) 

Valve and piping system test results and effects on regulatory 
standards, 15:34431 (BA;US) 

LOW ENERGY ELECTRON DIFFRACTION 

See ELECTRON DIFFRACTION 

LOW-LEVEL RADIOACTIVE WASTES 

300 Area solvent evaporator closure plan: Revision 3, 15:34121 

(R;US) 
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304 Concretion facility closure plan, 15:34122 (R;US) 

AECL experience with low-level radioactive waste technologies, 
15:34105 (R;CA) 

BRC dosposal alternatives for NORM [naturally-occurring ra- 
dioactive materials] wastes in Texas, 15:34118 (R;US) 

Design, development and safety assessment of the IRUS 
repository for disposal of low-level radioactive waste, 
15:34106 (R;CA) 

Development of an infiltration evaluation methodology for low- 
level waste shallow land burial sites, 15:34141 (R;US) 

Geologic problems at low-level radioactive waste-disposal sites, 
15:34116 (RA;US) 

Licensing of uranium mine and mill waste management sys- 
tems, 15:34177 (R;CA) 

Management of radioactive by-products from the uses of atomic 
energy in the German Democratic Republic, 15:34148 
(R;DD;in German) 

Midwest Interstate Low-Level Radioactive Waste Commission 
annual report, 15:34136 (R;US) 

Small-Tube Lysimeter Facility status report for fiscal year 1989 
(Design of earthen protective barriers.), 15:34157 (R;US) 

Surface erosion and hydrology of earth covers used in shallow 
land burial of low-level radioactive waste, 15:34119 (R;US) 

Systems analysis of supercompaction technology in the volume 
reduction of drums containing solid low-level radioactive 
waste, 15:34162 (BA;US) 

Water movement in the unsaturated zone at a low-level 
radioactive-waste burial site near Barnwell, South Carolina, 
15:35893 (R;US) 


LOWER HYBRID HEATING 
Normal mode master equation for the distribution of lower hybrid 
electromagnetic energy in tokamaks, 15:36554 (R;FR) 


LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 


LP-GAS 
See LIQUEFIED PETROLEUM GASES 


LUBRICANTS 
See also LUBRICATING OILS 
SOLID LUBRICANTS 

High-temperature lubricants. November 1971-November 1989 
(A Bibliography from the US Patent data base). Report for 
November 1971-November 1989, 15:34789 (R;US) 

In-line wear monitor. Final report, July 1988-April 1989, 
15:34180 (R;US) 


LUBRICATING OILS 
Improved thermo-oxidative-deposition screening tests for tur- 
bine lubricants. Final report, September 1986-June 1989, 
15:34821 (R;US) 
Waste oil reclamation. January 1970-April 1990 (A Bibliography 
from the NTIS data base). Report for January 1970-April 
1990, 15:34788 (R;US) 


LUMBER INDUSTRY 
See WOOD PRODUCTS INDUSTRY 


LUMINOSITY 
Computation of two-dimensional microwave-generated electron 
layer evolution in low pressure air, 15:35364 (R;US) 


LUNAR MATERIALS 
Chemistry and petrology of the Apennine Front, Apollo 15: Part 
I: KREEP basalts and plutonic rocks, 15:36219 (BA;US) 
Chemistry and petrology of the Apennine Front, Apollo 15: Part 
ll: impact melt rocks, 15:36220 (BA;US) 
Shock-enhanceéd dissolution of silicate minerals and chemical 
weathering on planetary surfaces, 15:36221 (BA;US) 


LUNGS 

Life-span studies of inhaled plutonium in beagle dogs, 15:36045 
(R;US) 

NIOSH testimony on uranium enrichment plant, Piketon, Ohio 
before the Subcommittee on Energy, Nuclear Proliferation 
and Federal Services, Senate Committee on Governmental 
Affairs, by J. R. Froines, July 21, 1980, 15:36040 (R;US) 

The question of cancer, 15:36140 (BA;US) 





LYMPHOCYTES 

7,12-dimethylbenz(a)anthracene-induced modulation of cy- 
tokines involved in cytotoxic t lymphocyte induction, 15:36069 
(R;US) 

Longitudinal study of the in vivo hprt mutant frequency in human 
T-lymphocytes as determined by a cell cloning assay, 
15:35975 (J;US) 

Natural kilier activity in Fischer-344 rat lungs as a method to as- 
sess pulmonary immunocompetence: Immunosuppression by 
phosgene inhalation, 15:36081 (R;US) 

Perinatal immunotoxicity of benzene toward mouse B cell devel- 
opment, 15:36086 (R;US) 

LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOKINES 

7,12-dimethylbenz(a)anthracene-induced modulation of cy- 
tokines involved in cytotoxic t lymphocyte induction, 15:36069 
(R;US) 

Interleukin-1_ enhances survival of lethally irradiated mice 
treated with allogeneic bone marrow cells, 15:36027 (R;US) 

LYSINE 

Characterization of an extremely large, ligand-induced confor- 

mational change in plasminogen, 15:35965 (J;US) 


MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACH-ZEHNDER INTERFEROMETER 
A double wavelength interferometer for the study of heat and 
mass transfer in double diffusive systems, 15:35665 (R;US) 
MACHINE PARTS 
See also SPRINGS 
Simple fixture concepts for multi-axis vibration testing, 15:35322 
(BA;US) 
MACHINE TOOLS 
A new dynamic spindle analyzer, 15:34895 (R;US) 
MACROPHAGES 
Cytogenetic effects of cigarette smoke on pulmonary alveolar 
macrophages of the rat, 15:36101 (J;US) 
MAGMA 
Subduction geometry and magma genesis, 15:36161 (RA;US) 
MAGMA SYSTEMS 
Mechanics and energetics of magma formation and ascension, 
15:36163 (RA;US) 
MAGNESIUM 
Variational predictions of transition energies and electron affini- 
ties: He and Li ground states and Li, Be, and Mg core-excited 
states, 15:36276 (J;US) 
MAGNESIUM 24 TARGET 
Pion elastic and inelastic scattering from **Mg and Mg, 
15:36414 (J;US) 
MAGNESIUM 26 TARGET 
Pion elastic and inelastic scattering from **Mg and 7°Mg, 
15:36414 (J;US) 
Relaxation of angular momentum in fission and quasifission re- 
actions, 15:36404 (J;US) 
MAGNESIUM OXIDES 
Energy-level assignments for the 'E and °7,a states of 
MgO:Ni?*, 15:35033 (J;US) 
In1.2Gap9,gMgO,4: Powder neutron refinement and crystal chem- 
istry, 15:34857 (J;US) 
Low-temperature growth of MgO by molecular-beam epitaxy, 
15:35134 (J;US) 
Positronium hydride in hydrogen-laden thermochemically re- 
duced MgO single crystals, 15:36293 (J;US) 
MAGNET COILS 
Non-linear analysis of the TFTR toroidal field coil, 15:36618 
(BA;US) 
SSC 40 mm short model construction experience, 15:35572 
(R;US) 


MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC CONFINEMENT 

The TESS [Tandem Experiment Simulation Studies] computer 
code user’s manual, 15:36568 (R;US) 

Two-dimensional magnetohydrodynamic equilibria with flow and 
studies of equilibria fluctuations, 15:36546 (R;US) 

MAGNETIC ENERGY STORAGE 
See also SUPERCONDUCTING MAGNETIC ENERGY 
STORAGE 

Survey of superconductors for energy applications: Preliminary 

study, 15:35356 (R;Fl;in Finnish) 
MAGNETIC ENERGY STORAGE EQUIPMENT 

Use of high-temperature superconductors in superconducting 

magnetic energy power sources, 15:35348 (R;US) 
MAGNETIC FIELDS 

A Hamiltonian-free description of single particle dynamics for 
hopelessly complex periodic systems, 15:35480 (J;US) 

A device for precision dimensional measurement of supercon- 
ducting cable, 15:35434 (R;US) 

Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tem of nonhuman primates: Quarterly report No. 31, 
January—March 1990, 15:36128 (R;US) 

Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tems of nonhuman primates: Quarterly report No. 30, 
October-December 1989, 15:36127 (R;US) 

Magnetic fluctuations due to thermally excited Alfven waves, 
15:36597 (R;US) 

[Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tem of nonhuman primates]: Quarterly technical progress 
report No. 28, 15:36126 (R;US) 

MAGNETIC MATERIALS 
See also ANTIFERROMAGNETIC MATERIALS 
FERRIMAGNETIC MATERIALS 

New Preisach-type models of hysteresis and their experimental 

testing, 15:36496 (J;US) 
MAGNETIC MONOPOLES 

Lepton production in ultra-relativistic ion-ion collisions, 15:36340 
(BA;US) 

Search for GUTs [grand unified theories] monopoles with track- 
etch detectors, 15:36305 (BA;GB) 

Superconducting detectors for laboratory dark matter searches, 
15:36314 (J;US) 

MAGNETIC PROBES 

A three-axis probe for 60 Hz magnetic fields, 15:34475 (R;CA) 
MAGNETOHYDRODYNAMIC GENERATORS 

See MHD GENERATORS 
MAGNETOHYDRODYNAMICS 

MHD [Magnetohydrodynamics] Program Plan, 
15:34591 (R;US) 

Rf generation of stable high bootstrap current equilibria, 
15:36583 (J;US) 

The role of magnetohydrodynamics in heliospheric space 
plasma physics research, 15:36297 (BA;US) 

Thermonuclear ignition in the next generation tokamaks, 
15:36555 (R;FR;In French) 

MAGNETOMETERS 
Berkeley Sensor and Actuator Center membership: Final report, 
October 1, 1988—September 30, 1989, 15:34980 (R;US) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETS 

See also PERMANENT MAGNETS 

A proposal to pulse the Bevatron/Bevalac main guide field mag- 
net with SCR power supplies, 15:35597 (BA;US) 

AC magnetic measurements of the ALS Booster dipole engi- 
neering model magnets, 15:35606 (BA;US) 

Control of the Bevatron/Bevalac main guide field power supply 
for fast ion switching operation, 15:35598 (BA;US) 

Fringe fields of current-dominated multipole magnets, 15:35419 
(RA;US) 


FY 1990, 


ERA Vol. 15, No. 14 595 





MAGNETS 


Mapping the fringe fields of multipole magnets, 15:35531 (RA;US) 

New energy replacement method for resonant power supplies, 
15:35602 (BA;US) 

Optimization of resonant power supply circuit, 15:35601 (BA;US) 

Status of magnet power supply development for the APS stor- 
age ring, 15:35603 (BA;US) 

The generation of a reference design for TRIUMF KAON factory 
booster magnet excitation, 15:35600 (BA;US) 


MALEIC ACID 
Kinetics of dissociation of thorium(IV) bound to PMA and 
PMVEMA, 15:35229 (J;US) 


MALEINIC ACID 
See MALEIC ACID 


MALES 
Molecular analysis of cytoplasmic male sterility, 15:35955 (R;US) 


MALIGNANCIES 
See NEOPLASMS 


MALNUTRITION 
See NUTRITIONAL DEFICIENCY 


MAMMALS 

Analysis and ranking of the acoustic disturbance potential of 
petroleum-industry activities and other sources of noise in the 
environment of marine mammals in Alaska. Final report, 
15:34030 (R;US) 

Determination of polychlorinated dibenzo-p-dioxins and diben- 
zofurans and associated health risks in ambient air in Ohio, 
15:35815 (B;US) 

MAN 

Biologic data, models, and dosimetric methods for internal emit- 
ters, 15:36028 (R;US) 

Effects of 60 Hz electric fields on operant and social stress be- 
haviors of nonhuman primates: Projects 3 and 4: Final report, 
January 1, 1986—December 31, 1987: Appendices, 15:36130 
(R;US) 

Effects of 60 Hz electric fields on operant and social stress be- 
haviors of nonhuman primates: Annual report, October 26, 
1986—October 23, 1987, 15:36129 (R;US) 

Effects of 60 Hz electrical fields on operant and social stress 
behaviors of nonhuman primates: Summary: Final report, Au- 
gust 1, 1984—December 31, 1987, 15:36125 (R;US) 

Human gene therapy: Methods and materials. Decernber 1985- 
April 1990 (A Bibliography from the Biobusiness data base). 
Report for December 1985-April 1990, 15:34261 (R;US) 

Immunological and biochemical effects of 60 Hz electric and 
magnetic fields in humans: Phase 1 report, February 15, 
1984—February 15, 1985, 15:36113 (R;US) 

Immunological and biochemical effects of 60 Hz electric and 
magnetic fields in humans: Quarterly report No. 1, February 
15, 1984—May 15, 1984, 15:36116 (R;US) 

Immunological and biochemical effects of 60 Hz electric and 
magnetic fields in humans: Phase 2, Quarterly report No. 1, 
December 15, 1984—March 15, 1985, 15:36115 (R;US) 

Immunological and biochemical effects of 60 Hz electric and 
magnetic fields in humans: Quarterly report No. 2, May 15, 
1984—August 15, 1984, 15:36117 (R;US) 

Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Quarterly report No. 3, August 15, 
1984—November 15, 1984, 15:36118 (R;US) 

Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Phase 3, Task 1 experimental re- 
port, October 1, 1986—January 15, 1987, 15:36114 (R;US) 

Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Phase 3, Quarterly report No. 11, 
April 1—June 30, 1988, 15:36123 (R;US) 

Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Phase 3, Quarterly report No. 3, 
April 1—June 30, 1986, 15:36122 (R;US) 

Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Phase 3, Quarterly report No. 2, 
January 1—March 31, 1986, 15:36121 (R;US) 

Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Phase 3, Quarterly report No. 1, 
October 1—December 31, 1985, 15:36120 (R;US) 
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Immunological and biochemical effects of 60-Hz electric and 
magnetic fields in humans: Phase 2 report, February 15- 
September 30, 1985, 15:36119 (R;US) 

MAN-MACHINE SYSTEMS 

Northeast Artificial Intelligence Consortium annual report. Vol- 
ume 6. 1988. Building an intelligent assistant: The acquisition, 
integration, and maintenance of complex distributed tasks. In- 
terim report, January-December 1988, 15:36639 (R;US) 

MANGANATES 

Metal-insulator transition in the system (Gd,_,Cax)MnOo 92, 

15:34848 (J;US) 
MANGANESE 

Identification of the Mn structure in Mn/Ag(001) superlattices, 

15:34928 (J;US) 
MANGANESE ALLOYS 

Effects of Fe on the ferromagnetic properties of Al-Mn-based 
quasicrystals, 15:34936 (J;US) 

Magnetic properties of icosahedral 
15:34939 (J;US) 

MANGANESE COMPLEXES 

Electronic structure factors of Si-H bond ac- 
tivation by transition metals. Valence photoelectron 
spectra of (n°-CsH4CH3)Mn(CO)(PMe3)HSICl, and (7°- 
Cs5H,CH3)Mn(CO)(PMe3)HSiHPh, ... , 15:35223 (J;US) 

Synthesis, structure, and characterization of a mixed-valence 
manganese(Ill)-Manganese(IV) bis(u-oxo) complex with a 
macrocyclic tetraaza ligand, 15:35238 (J;US) 

MANGANESE COMPOUNDS 
See also MANGANATES 
MANGANESE OXIDES 
MANGANESE SELENIDES 

Mechanism of catalase activity in aqueous solutions of diman- 
ganese(Ill,1V) | ethylenediamine-N,N‘-diacetate, 15:34218 
(J;‘JS) 

MANGANESE OXIDES 

Rietveld refinement of the coronadite structure, 15:35225 (J;US) 

Thermal behavior of complex, tunnel-structure manganese ox- 
ides, 15:34163 (J;US) 

MANGANESE SELENIDES 

Extended x-ray-absorption _ fine-structure 

Zn;_,xMn,xSe alloy structure, 15:35137 (J;US) 
MANIPULATORS 

Design of a telerobotic controller with joint torque sensors using 
2-port network theory, 15:35291 (R;US) 

Force-reflecting control of a teleoperated system coupling a 
nonredundant master with a redundant slave, 15:35292 (R;US) 

MANITOBA 

Summary of fish population data from Sipiwesk and Cross 

lakes, 1988, 15:35892 (R;CA) 
MANUALS 

Artemis user guide: Version 2.1, 15:35352 (R;US) 

GENIE-V3 concepts document, 15:35653 (R;GB) 

The Ames waveform digitizer module user guide: Version 1.1, 
15:35351 (R;US) 

MANUFACTURING 

Cost data collection for manufactured homes in RCDP [Resi- 
dential Construction Demonstration Project], 15:34682 (R;US) 

The AISI [American Iron and Steel Inst.] program for direct 
steelmaking, 15:35327 (R;US) 

MANUFACTURING FACILITIES 

See INDUSTRIAL PLANTS 

MANURES 

Utilization of biofilm reactors in the management of agricultural 

wastes, 15:34200 (R;DK;in Danish) 
MAPPING 
Two-dimensional temperature mapping using thermographic 
phosphors, 15:34780 (R;US) 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARINE VEHICLE ACCIDENTS 
See ACCIDENTS 
MARKET SHARES 
See COMPETITION 


Al-Cr-Mn-Ge alloys, 


studies of 





MARKETING 

Industrial load shaping: An industrial application of demand-side 
management (DSM): Volume 1, Project overview: Final re- 
port, 15:34476 (R;US) 

MARS PLANET 

Actions of magnetospheres on planetary atmospheres, 
15:36215 (R;SE) 

Mars in this decade: The great exploration, 15:36218 (R;US) 

Tectonic history of the terrestrial planets. Final technical report, 
1 October 1976-30 September 1989, 15:36210 (R;US) 

MARTENSITE 

The stability of the martensitic phases in Cu-Zn-Al at an electron 

concentration of 1534, 15:36464 (R;AR;In Spanish) 
MARTENSITIC STEELS 

Microstructural examination in FFTF irradiated manganese sta- 

bilized martensitic steel, 15:36602 (R;US) 
MASS SPECTROSCOPY 

Fundamental characteristics and applications of an inductively 
coupled plasma as an ion source for mass spectrometry, 
15:35177 (R;US) 

MASS TRANSFER 
See also CONVECTION 
ENVIRONMENTAL TRANSPORT 

Nonlinear optimal remediation of contaminated aquifers incorpo- 
rating linear sorption: Principles and case history, 15:35941 
(R;US) 

MASS TRANSIT SYSTEMS 

Requirements for a fuel cell for transportation application, 

15:34599 (R;US) 
MASSACHUSETTS 

Superfund Record of Decision (EPA Region 1): Baird and 
McGuire, MA. (Third remedial action), September 1989, 
15:35917 (R;US) 

MASURIUM 
See TECHNETIUM 
MATERIALS 

See also BUILDING MATERIALS 
CARBONACEOUS MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
HAZARDOUS MATERIALS 
LASER MATERIALS 
LUNAR MATERIALS 
MAGNETIC MATERIALS 
MATRIX MATERIALS 
MOLDING MATERIALS 
POROUS MATERIALS 
RADIOACTIVE MATERIALS 
REACTOR MATERIALS 
REINFORCED MATERIALS 
SEMICONDUCTOR MATERIALS 
SHIELDING MATERIALS 
SYNTHETIC MATERIALS 
THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 

Microchemistry and mechanics issues in stress corrosion crack- 
ing, 15:34905 (BA;US) 

Microwave processing of materials, 15:34983 (B;US) 

Precision microwave applicators and systems for plasma and 
materials processing, 15:36573 (BA;US) 

Progress in the development of a spectroscopic method for the 
quantitative assay of actinides within a gaseous flow-stream, 
15:35175 (R;US) 

Review of EPA materials program: 
15:35785 (R;US) 

Transducer effects on ultrasonic attenuation measurements, 
15:35320 (R;US) 

MATERIALS (ANTIFERROMAGNETIC) 

See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BUILDING) 

See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 

See COMPOSITE MATERIALS 


Environmental testing, 


MEASURING INSTRUMENTS 


MATERIALS (DIELECTRIC) 

See DIELECTRIC MATERIALS 
MATERIALS (FERRIMAGNETIC) 

See FERRIMAGNETIC MATERIALS 
MATERIALS (LUNAR) 

See LUNAR MATERIALS 
MATERIALS (MAGNETIC) 

See MAGNETIC MATERIALS 
MATERIALS (POROUS) 

See POROUS MATERIALS 
MATERIALS (REINFORCED) 

See REINFORCED MATERIALS 
MATERIALS (SEMICONDUCTOR) 

See SEMICONDUCTOR MATERIALS 
MATERIALS (SHIELDING) 

See SHIELDING MATERIALS 
MATERIALS HANDLING EQUIPMENT 

See also HOISTS 

Development of seal legs for atmospheric fluidized-bed com- 
bustion (AFBC) applications: Final report, 15:34314 (R;US) 

MATERIALS TESTING 

See also NONDESTRUCTIVE TESTING 

Computer tomography of thermal batteries and other closed sys- 
tems. Interim report, August 1988-June 1989, 15:35318 (R;US) 

On-line x-ray inspection of materials and structural components 
using discrete element x-ray detectors for digital radiographic 
and computed tomographic evaluation. Final report, 1 August 
1988-31 January 1990, 15:35319 (R;US) 

MATRIX MATERIALS 

Observations of fatigue crack initiation and damage growth in 
notched titanium matrix composites, 15:35066 (R;US) 

Prediction of high temperature metal matrix composite ply prop- 
erties, 15:35067 (R;US) 

MAXIMUM-LIKELIHOOD FIT 
Analysis of Soviet seismicity catalogs: Final report, 15:36195 
(R;US) 
MAXWELL-BOLTZMANN EQUATION 
See BOLTZMANN EQUATION 
MEA 

Influence of a PH gradient on cysteamine incorporation in lipo- 
somes, 15:35963 (RA;FR;In French) 

Specific property of aminothiol-derived radioprotectants in oxy- 
gen transmembrane transport inhibition, 15:35979 (RA;FR;In 
French) 

MEA LINAC 

A 6.4 kV pulse generator with transformations: Trainee report 
on the period September-December 1988, 15:35594 (R;NL;In 
Dutch) 

Light weight controllable 6 kV power supply, part of the injector 
electronics to be developed for the electron accelerator MEA: 
Trainee report, 15:35595 (R;NL;In Dutch) 

MEAN LIFE 
See LIFETIME 
MEASURING INSTRUMENTS 
See also DIFFRACTOMETERS 
DOSEMETERS 
ELECTRIC MEASURING INSTRUMENTS 
FLUXMETERS 
INTERFEROMETERS 
MAGNETOMETERS 
MONITORS 
PYROMETERS 
RADIATION DETECTORS 
SPECTROMETERS 

A device for precision dimensional measurement of supercon- 
ducting cable, 15:35434 (R;US) 

Analysis of the Argonne premium coal samples by thermogravi- 
metric Fourier transform infrared spectroscopy, 15:33915 
(J;US) 

CEBAF linac cryogenic instrumentation requirements and a re- 
view of the available sensors, 15:35523 (RA;US) 

Comparison of some x-ray sensors for verification, 15:35649 
(R;US) 
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MEASURING INSTRUMENTS 


Explosive detection system based on thermal neutron analysis 
(TNA), 15:35717 (R:US) 

identification of error sources in shock data, 15:35696 (BA:US) 

Longitudinal emittance: An introduction to the concept and sur- 
vey of measurement techniques including design of a wall 
current monitor, 15:35643 (R;US) 

Microwave-detected photoconductance decay, 15:35359 (R;US) 

Tether electrical characteristics design report, 15:35677 (R;US) 

The effects of wind on residential building leakage measure- 
ments, 15:34697 (R:US) 

MEASURING METHODS 
See also ELLIPSOMETRY 
THERMOGRAPHY 

Fermi surface of YBasCu,07: Evidence for the Cu-O plane 
sheets from positron experiments, 15:36514 (R;NL) 

Two-dimensional temperature mapping using thermographic 
phosphors, 15:34780 (R;US) 

MECHANICAL EFFECTS 
See MECHANICAL PROPERTIES 
MECHANICAL PROPERTIES 

See also CREEP 

Ceramic Technology for Advanced Heat Engines project data 
base: Summary report, March 1989, 15:34977 (R:US) 

MECHANICAL STRUCTURES 

An analytical study of a vibration test method using external 
control of acceleration and force, 15:35323 (BA;US) 

Identification of distributed forces on a structure, 15:36536 
(BA;US) 

MEDICAL SUPPLIES 

NIOSH special occupational-hazard review with control recom- 
mendations: Use of ethylene oxide as a sterilant in medical 
facilities, 15:36067 (R;US) 

MEDICINES 

See DRUGS 
MEGAKARYOCYTES 

See BONE MARROW CELLS 
MELANOCYTES 

See ANIMAL CELLS 
MELTDOWN 

[installation of a boiling water reactor core melt progression phe- 
nomena program]: Foreign trip report, May 14—May 25, 1990, 
15:34417 (R;US) 

MELTING POINTS 

Symposium on high temperature and materials chemistry, 

15:36472 (R;US) 
MEMBRANES 

See also CELL MEMBRANES 

Advanced space power PEM fuel cell systems, 15:34603 (RA;US) 

Membrane curvature, lipid segregation, and structural transitions 
for phospholipids under dual-solvent stress, 15:35998 (J;US) 

MEMORY DEVICES 

Creating numeric control documents using the cadnetix photo- 
plot extractor, 15:35350 (R;US) 

Recent experiences and future expectations in data storage 
technology, 15:36652 (R;US) 

MERCAMINE 

See MEA 
MERCAPTANS 

See THIOLS 
MERCAPTOETHYLAMINE 

See MEA 
MERCURY 

Guidance manual for health risk assessment of chemically con- 
taminated seafood. Final report, 15:35918 (R;US) 

Hg adsorption on optically thin Au films, 15:34915 (J;US) 

Levels of PCBs and trace metals in Crab Orchard Lake sedi- 
ment, benthos, zooplankton, and fish, 15:35910 (R;US) 

Sister chromatid exchange analysis to monitor genotoxic chemi- 
cals. March 1978-July 1989 (A Bibliography from Pollution 
Abstracts). Report for March 1978-July 1989, 15:33979 (R;US) 

Toxic substances: Effects on fish. January 1978-July 1989 (A 
Bibliography from Pollution Abstracts). Report for January 
1978-July 1989, 15:35932 (R;US) 
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Water pollution effects of metals on fresh-water fish. April 1971- 
April 1990 (A Bibliography from the NTIS data base). Report 
for April 1971-April 1990, 15:36098 (R:US) 

MERCURY PLANET 

Tectonic history of the terrestrial planets. Final technical report, 

1 October 1976-30 September 1989, 15:36210 (R;US) 
MESH GENERATION 

ANTIPASTO: An interactive mesh generator and preprocessor 

for two-dimensional analysis programs, 15:36659 (R;US) 
MESON FACTORIES 

See also LAMPF LINAC 

A beauty factory using an SRF linac and a storage ring, 
15:35423 (RA;US) 

MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESON-NUCLEON INTERACTIONS 
Nuclear-bound quarkonium, 15:36344 (J:US) 
METABOLITES 
Ames Laboratory quarterly report, July 1, 1988—September 30, 
1988, 15:35957 (R;US) 
METAGALAXY 
See UNIVERSE 
METAL INDUSTRY 

Development document for effluent-limitations guidelines and 
standards for the nonferrous-metals-manufacturing point 
source category. Volume 8. Primary columbium-tantalum, 
secondary tantalum, secondary uranium. Final report, 
15:35894 (R;US) 

Use of natural gas in the blast-furnace area: A white paper. Top- 
ical report, February 1988, 15:34057 (R;US) 

METAL-NONMETAL BATTERIES 

Sodium/beta-alumina/organosulfur batteries operating at inter- 

mediate temperatures, 15:34498 (BA;US) 
METALLIC GLASSES 

X-ray optical activity and the Faraday effect in cobalt and its 

compounds, 15:34913 (J;US) 
METALLOGRAPHY 
Applications of PC-based digital imaging for storing microscopy 
images on optical disks, 15:36685 (R;US) 
METALLOIDS 
See SEMIMETALS 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
CADMIUM 
GALLIUM 
GERMANIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
TRANSITION ELEMENTS 
ZINC 
Chemical Vapor Deposition 

Chemical vapor deposition. August 1988-March 1990 (A Bibli- 
ography from the NTIS data base). Report for August 
1988-March 1990, 15:34888 (R;US) 

Corrosion 

Sea water corrosion. February 1980-April 1990 (A Bibliography 
from the NTIS data base). Report for February 1980-April 
1990, 15:34890 (R;US) 

Deformation 

Million-atom plane-strain indentation studies via nonequilibrium 

molecular dynamics, 15:36481 (R;US) 
Deposition 

Parallel nanometer scale fabrication: Progress report, Septem- 
ber 15, 1989-September 14, 1990, 15:34872 (R;US) 

Priority pollutant analysis of MHD-derived combustion products, 
15:34589 (R;US) 

Environmental Transport 

Environmental performance assessment of coal ash use sites: 

Little Canada structural ash fill: Final report, 15:33926 (R;US) 





Filtration of ground-water samples for metals analysis, 15:35899 
(R;US) 

industry 

SULA-Energy economical production of steel and metals, 
15:34797 (R;Fl;In Finnish, English) 

Leaching 

Stabilization/solidification of wastes containing volatile organic 
compounds in commercial cementitious waste forms, 
15:34110 (R;US) 

Magnetic Properties 

Exchange coupling in metals as understood then and now (in- 

vited), 15:36500 (J;US) 
Optical Properties 

High sensitivity photoacoustic spectrometer for variable temper- 
ature solution studies, 15:35671 (J;US) 

Vibrational and optical properties of amorphous metals: 
Progress report, June 1984-June 1990, 15:34873 (R;US) 

Photoelectron Spectroscopy 

High resolution photoelectron spectroscopy of metal clusters 

and high temperature species, 15:36473 (R;US) 
Plasmons 

Negative surface-plasmon dispersion coefficient: A physically il- 

lustrative, exact formula, 15:36509 (J;US) 
Recycling 

Metals recovery from wastes. January 1977-April 1990 (A Bibli- 
ography from the Selected Water Resources Abstracts data 
base). Report for January 1977-April 1990, 15:34790 (R;US) 

Removal 

Waste-water treatment. December 1987-March 1990 (A Bibliog- 
raphy from the COMPENDEX data base). Report for 
December 1987-March 1990, 15:35928 (R;US) 

Sputtering 

Production of hydrated metal ions by fast ion or atom beam 
sputtering. Collision-induced dissociation and successive hy- 
dration energies of gaseous Cu* with 1-4 water molecules, 
15:35150 (J;US) 

Stress Corrosion 
Microchemistry and mechanics issues in stress corrosion crack- 
ing, 15:34905 (BA;US) 
Surtace Cleaning 
Cleaning technology research, 15:35268 (BA;US) 
Surtace Properties 

Influence of surface corrugations on hydrogenic image-potential 
states, 15:36506 (J;US) 

The thermal radiative properties of metals at high temperature: 
Annual report, 1 January 1989-31 December 1989: Revision 
1, 15:34894 (R;US) 

Toxicity 

Bioaccumulation of heavy metals by fish. January 1977-April 
1990 (A Bibliography from the Selected Water Resources Ab- 
stracts data base). Report for January 1977-April 1990, 
15:36095 (R;US) 

METER WAVE RADIATION 
See RADIOWAVE RADIATION 
METHANE 

Aerobic and anaerobic microbial activity in deep subsurface 
sediments from the Savannah River Plant, 15:35850 (J;US) 

Analytical studies of the flammability limits of methane-nitrogen 
mixtures, 15:34078 (RA;CA) 

Extinction and structure of counterflow premixed flames. Mas- 
ter’s thesis, 15:35273 (R;US) 

Laminar flame speeds of methane-air mixtures under reduced 
and elevated pressures. Journal paper, 1985-1988, 15:35275 
(R;US) 

Oxidative coupling of methane over calcium manganate and 
gadolinium manganate perovskites promoted with sodium py- 
rophosphate, 15:34214 (J;NL) 

Synergistic methane formation kinetics for hydrogen impact on 
carbon, 15:36587 (R;CA) 

Synergistic methane formation on pyrolytic graphite due to com- 
bined H* ion and H®° atom impact, 15:36588 (R;CA) 

Synthetic fuels: Methane. January 1978-February 1984 (A Bibli- 
ography from the COMPENDEX data base). Report for 
January 1978-February 1984, 15:34212 (R;US) 


MHD GENERATOR CDIF 


Synthetic fuels: Methane. March 1984-March 1990 (A Bibliogra- 
phy from the COMPENDEX data base). Report for March 
1984-March 1990, 15:34213 (R:US) 

Utilization of biofilm reactors in the management of agricultural 
wastes, 15:34200 (R;DK;:in Danish) 

METHANE HYDRATE DEPOSITS 
See NATURAL GAS HYDRATE DEPOSITS 
METHANOGENIC BACTERIA 

Protein content and enzyme activities in methanol- and acetate- 

grown Methanosarcina thermophila, 15:35969 (J;US) 
METHANOL 

Bioreactors and fermentation. June 1978-January 1990 (A Bibli- 
ography from the Life Sciences Collection data base). Report 
for June 1978-January 1990, 15:34195 (R;US) 

Conversion of biomass to methanol and its effect on CO. emis- 
sions, 15:34197 (R;US) 

Differential line broadening in the NMR spectrum of methanol 
adsorbed on sol-gel silica, 15:35160 (J;US) 

Direct alcohol synthesis using copper/cobalt catalysts, 15:33908 
(J;US) 

Direct methanol/air fuel cells: 
15:34607 (R;US) 

Methanol synthesis activity of Cu/ZnO catalysts, 15:33907 (J;US) 

Optimization of electricity-methanol coproduction: Configura- 
tions of integrated-gasification-combined-cycle/once-through 
methanol: Final report, 15:34315 (R;US) 

Proceedings: Fourteenth annual EPRI conference on fuel sci- 
ence, 15:33891 (R;US) 

METHANOL FUELS 

Safety of fuel pump circuits in full tanks of road vehicles using 

unleaded gasoline or methanol, 15:34043 (R;CA) 
METHIONINE 

Effects of ancillary ligands on selectivity of protein labeling with 

platinum(Il) chloro complexes, 15:35959 (R;US) 
METHOXY RADICALS 
Infrared spectroscopic study of the rotation of chemisorbed 
methoxy species on an alumina surface, 15:35243 (J;US) 
METHYL ALCOHOL 
See METHANOL 
METHYL RADICALS 
Ab initio theoretical studies of the CH2 + H = CH3* = CH + Hp 
reactions, 15:35233 (J;US) 
METHYL VIOLOGEN 
See BIPYRIDINES 
METHYL-FUEL 
See ALCOHOLS 
METHANOL 
METHYLAMINE 

Methyinitrene: Theoretical predictions of its molecular structure 
and comparison with the conventional C-N single bond in 
methylamine, 15:35159 (J;US) 

METHYLBENZENE 
See TOLUENE 
METHYLENE CHLORIDE 

Health-hazard evaluation report mHETA 88-269-1993, Meyers- 
dale Manufacturing Co., Meyersdale, Pennsylvania, 15:35778 
(R;US) 

Treatment of methylene-induced carbon monoxide poisoning 
with hyperbaric oxygenation. Final report, 15:36065 (R;US) 

METHYLMERCAPTOAMINOBUTYRIC ACID 

See METHIONINE 


METHYLTHIOAMINOBUTYRIC ACID 
See METHIONINE 
METROPOLITAN AREAS 
See URBAN AREAS 
MHD GENERATOR CDIF 
Magnetohydrodynamics topping cycle: The Component Devel- 
opment Integration Facility, Butte, Montana: Summary facility 
description, 15:34592 (R;US) 
[Manage, operate and maintain the Component Development 
and Integration Facility in Butte, MT]: Quarterly technical 
progress report, January 1—March 31, 1990, 15:34593 (R;US) 


Systems considerations, 
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MHD GENERATOR CFFF 


MHD GENERATOR CFFF 
Status of proof-of-concept testing at the CFFF [Coal Fired Flow 
Facility}, 15:34587 (R;US) 
MHD GENERATORS 
Government research and development summaries: Magneto- 
hydrodynamic Project Briefs. Irregular, 15:34594 (R;US) 
MHD POWER PLANTS 
NO, emissions: Recent CFFF [Coal Fired Flow Facility] results 
and estimates for MHD retrofit scenarios, 15:34321 (R;US) 
Priority pollutant analysis of MHD-derived combustion products, 
15:34589 (R;US) 
MICA 
See also BIOTITE 
MUSCOVITE 
Cylindrical x-ray multilayer monochromator, 15:35079 (R;US) 
MICE 
Hematologic status of mice submitted to sublethal total body ir- 
radiation with mixed neutron-gamma radiation, 15:36049 
(RA;FR;In French) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICHIGAN 
Seismic expression of Ordovician reservoirs in the Michigan 
Basin, 15:33991 (RA;CA) 
Superfund Record of Decision (EPA Region 5): Hedblum Indus- 
tries, Oscoda, MI. (First remedial action), September 1989. 
Final report, 15:35914 (R;US) 
MICROBIAL FLORA 
See MICROORGANISMS 
MICRODOSIMETRY 
Effects of track structure on neutron microdosimetry and nan- 
odosimetry, 15:36455 (BA;GB) 
MICROELECTRONIC CIRCUITS 
See also INTEGRATED CIRCUITS 
MICROPROCESSORS 
Track structure effects at p-n junctions in microelectronic cir- 
cuits, 15:35661 (BA:GB) 
MICROEMULSION FLOODING 
Flow in porous media, phase behavior and ultralow interfacial 
tensions: Mechanisms of enhanced petroleum recovery: Sec- 
ond annual report, October 1, 1986—September 3C, 1987, 
15:33999 (R;US) 
MICROEMULSIONS 
Electrochemistry and electrocatalysis with vitamin By. in an 
AOT water-in-oil microemulsion, 15:35153 (J;US) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
See aiso BACTERIA 
VIRUSES 
Bioreactors: Waste-water treatment. April 1979-January 1990 
(A Bibliography from the Life Sciences Collection data base). 
Report for April 1979-January 1990, 15:36097 (R;US) 
Microbially influenced corrosion of carbon steels, 15:34867 
(R;US) 
MICROPROCESSORS 
Reliability of microcircuits in nuclear power plants, 15:34387 
(R;CA) 
The Ames waveform digitizer module user guide: Version 1.1, 
15:35351 (R;US) 
MICROSTRUCTURE 
NDE [NonDestructive Evaluation] of ceramic heat exchangers, 
15:34965 (R;US) 
MICROTRONS 
See also RACETRACK MICROTRONS 
Construction of a 35 MeV double sided microtron (DSM), 
15:35427 (RA:US) 
The Mainz microtron operation experience and upgrade 
progress, 15:35409 (RA;US) 
MICROWAVE AMPLIFIERS 
Mode competition effects in free electron lasers and gyrotrons, 
15:36592 (R;US) 
Operating characteristics of a continuous-wave-relevant quasiop- 
tical gyrotron with variable mirror separation, 15:36628 (J;US) 
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MICROWAVE EQUIPMENT 
See also MICROWAVE AMPLIFIERS 
SQUID DEVICES 

First results of in-can microwave processing experiments for ra- 
dioactive liquid wastes at the Oak Ridge National Laboratory, 
15:34109 (R;US) 

High-power microwave source development at Los Alamos, 
15:35552 (RA;US) 

Microwave processing of materials, 15:34983 (B;US) 

MICROWAVE RADIATION 

Computation of two-dimensional microwave-generated electron 
layer evolution in low pressure air, 15:35364 (R;US) 

Microwave coupling on printed circuit boards, 15:35360 (R;US) 

RF properties of high temperature superconductors: Cavity 
methods, 15:35354 (R;US) 

Sister chromatid exchange assay. January 1978-April 1990 (A 
Bibliography from the NTIS data base). Report for January 
1978-April 1990, 15:36096 (R;US) 

MID-ATLANTIC REGION 

See FEDERAL REGION II 
MIDWEST REGION 

See FEDERAL REGION VII 
MIGRATION (RADIONUCLIDE) 

See RADIONUCLIDE MIGRATION 
MILITARY EQUIPMENT 

Principles and formulations of solar reflecting and low infrared 
emitting coatings for defence use. Technical report, 15:35700 
(R;AU) 

The CALS [Computer-aided Acquisition and Logistic Support] 
Test Network MIL-D-28000 Class | reference illustration 
packet: Revision A, 15:35709 (R;US) 

MILITARY FACILITIES 

A candidate configuration for automated process monitoring, 
15:35705 (R;US) 

Artificial intelligence/expert systems within the US Army Depot 
System Command, 15:35704 (R;US) 

Energy conservation. Directive, 15:34545 (R;US) 

Using information management systems to support waste mini- 
mization at US Army installations, 15:34147 (R;US) 

Waste-water characterization and hazardous-waste technical 
assistance survey, Bergstrom AFB tTxas. Final report, 6-15 
March 1989, 15:35859 (R;US) 

Waste-water characterization and hazardous-waste technical 
assistance survey, Mather AFB California. Final report, 28 
November-9 December 1988, 15:35858 (R;US) 

MILITARY STRATEGY 
Artificial intelligence technologies applied to terrain analysis, 
15:35702 (R;US) 
MILK SUGAR 
See LACTOSE 
MILKY WAY 

Implications of the IRAS data for galactic gamma-ray astronomy 

and EGRET, 15:36216 (R;US) 
MILLET 

Characteristics and stability of a new cytoplasmic-nuclear male- 
sterile source in pearl millet, 15:35853 (J;US) 

Haploid pearl millet pollen from near-tetraploid interspecific Pen- 
nisetum hybrids, 15:35977 (J;US) 

MINE-MOUTH GENERATING PLANTS 

See COAL MINES 

FOSSIL-FUEL POWER PLANTS 
MINERAL OIL 
See LUBRICANTS 
MINERAL WASTES 
An evaluation of unburnt colliery shale as fill for reinforced earth 
structures, 15:33925 (R;GB) 
MINERALS 
See also GARNETS 
SILICATE MINERALS 
ZEOLITES 

Gasification ash and slag characterization: [Task 3.5]: Quarterly 
technical progress report, January-March 1988, and final 
technical report, April 1987—March 1988, 15:33878 (R;US) 





Microcharacterization of coal components for beneficiation: 
Fossil Energy quarterly report, January 1—March 31, 1989, 
15:33913 (R;US) 

Microcharacterization of coal components for beneficiation: 
Fossil Energy quarterly report, October 1, 1988—-December 
31, 1988, 15:33954 (R;US) 

Sonic enhancement of physical and chemical cleaning of coal: 
Fossil Energy quarterly report, October 1, 1988-December 
31, 1988, 15:33869 (R;US) 

MINI-SERVE STATIONS 
See GASOLINE SERVICE STATIONS 
MINING 
See also COAL MINING 
SOLUTION MINING 
SURFACE MINING 
UNDERGROUND MINING 

Microcomputer applications for concurrent aggregate mine op- 

eration and reclamation planning, 15:34504 (R;US) 
MINING EQUIPMENT 

Hierarchical real-time control task decomposition for a coal- 

mining automation project, 15:33952 (R;US) 
MINNESOTA 

Across North America Tracer Experiment (ANATEX). Volume 3. 
Sampling at tower and remote sites. Technical memo, 
15:35769 (R;US) 

Superfund Record of Decision (EPA Region 5): Electric Machin- 
ery Site, Waite Park Wells, MN. (First remedial action), 
September 1989. Final report, 15:35900 (R;US) 

MIRRORS 

See also FRESNEL REFLECTORS 

Flanarization of metal substrates for solar mirrors, 15:35097 
(BA;US) 

MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 
MICROEMULSION FLOODING 

Development of effective gas solvents including carbon dioxide 
for the improved recovery of West Sak oil: Final report, 
15:34005 (R;US) 

MISGURNUS 
See FISHES 
MISSILE LAUNCHING SITES 

Carry Hard ICBM basing: A technical assessment, 15:35718 
(R;US) 

MIT BATES LINAC 

Accelerator beam profile measurements at the Bates linac, 
15:35539 (RA;US) 

Emittance measurements at the Bates linac, 15:35538 (RA:US) 

The BATES linac control system, 15:35548 (RA;US) 

MM-0011 
See NICKEL BASE ALLOYS 
MOBILE HOMES 

Case study of the regional manufacturers not participating in the 
manufactured housing RCDP [Residential Construction 
Demonstration Project], 15:34709 (R;US) 

Energy conservation options for Alaska mobile homes, 
15:34719 (RA;CA) 

Testing the effectiveness of mobile home weatherization mea- 
sures in a controlled environment: The SERI CMFERT 
[Collaborative Manufactured Buildings Facility for Energy Re- 
search and Training] Project, 15:34712 (R;US) 

MODELS (COSMOLOGICAL) 

See COSMOLOGICAL MODELS 
MODELS (CRYSTAL) 

See CRYSTAL MODELS 
MODELS (FLOW) 

See FLOW MODELS 
MODELS (SCALE) 

See SCALE MODELS 
MODELS (STATISTICAL) 

See STATISTICAL MODELS 


MOLYBDENUM COMPOUNDS 


MOLDING MATERIALS 

The utilization of fillers and reinforcements to develop an opti- 
mal DAP molding compound, 15:35086 (BA;US) 

MOLDS 

See FUNGI 
MOLECULAR BEAMS 

Molecular beam studies of reaction dynamics, 15:35256 (R;US) 
MOLECULAR BIOLOGY 

Biophysical sciences, 15:35994 (RA;ZA) 

Molecular analysis of cytoplasmic male sterility, 15:35955 (R;US) 

Radiation physics, biophysics, and radiation biology: Annual 
technical progress report, December 1, 1989-November 30, 
1990, 15:36030 (R;US) 

MOLECULAR ORBITAL MODEL 

See MOLECULES 

MOLECULAR STRUCTURE 

Loewdin alpha function and its application to the multi-center 
molecular integral problem over Slater-type orbitals, 15:36246 
(R;US) 

MOLECULES 

Density-driven self-consistent-field method: Density functionals 
for electron correlation energy, 15:36274 (J;US) 

Evaluations of distribution functions for flexible macromolecules 
by the saddle-point method, 15:36264 (J:US) 

Molecular dynamics studies of surface indentation in two dimen- 
sions, 15:36480 (R;US) 

Photoelectron spectroscopy of excited molecular states, 
15:36260 (R;US) 

Vacuum ultraviolet spectroscopy and dynamics, 15:35179 (R;US) 

MOLTEN CARBONATE FUEL CELLS 

Alternative cathodes for molten carbonate fuel cells: Final re- 

port, 15:34602 (R;US) 
MOLYBDENUM 

Resistivity, adhesive strength, and residual stress measure- 
ments of thin film metallizations on single crystal quartz, 
15:34891 (R;US) 

MOLYBDENUM 100 

Observation of entrance channel effects in compound nucleus 

formation with high energy +y-rays, 15:36417 (R;US) 
MOLYBDENUM 100 REACTIONS 

Incomplete deep inelastic processes in '°°Mo + '°Mo and 

120Sn + 12°Sn at 18 and 24 MeV/u, 15:36433 (R;RO) 
MOLYBDENUM 99 

The release of fission products from defective UO. fuel ele- 

ments: A study of deposition behaviour, 15:34353 (R;CA) 
MOLYBDENUM ALLOYS 

Additive effects on the microstructure and properties of tungsten 
heavy-alloy composites, 15:34864 (R;US) 

High-temperature, high-wear-resistant solid lubricants. April 
1983-April 1990 (A Bibliography from FLUIDEX data base). 
Report for April 1983-April 1990, 15:34793 (R;US) 

Thermal healing of defects in oxide scales on iron-chromium al- 
loys: Final report, Janaury 1, 1989-August 31, 1990, 
15:34312 (R;US) 

MOLYBDENUM CHLORIDES 

Photochemical reactivity of the cluster MogCl,42—: Photosubsti- 

tution and photoredox processes, 15:35259 (J;US) 
MOLYBDENUM COMPLEXES 

Activated molybdenum-molybdenum quadruple bonds. 
Synthesis, structure, and properties of 
[Moz(O2CMe)o(en)4][(O2CMe)o]-en: A solid-state model for a 
solvent-shared ion pair, 15:35219 (J:;US) 

MOLYBDENUM COMPOUNDS 
See also MOLYBDENUM CHLORIDES 
MOLYBDENUM NITRIDES 
MOLYBDENUM OXIDES 
MOLYBDENUM SULFIDES 
MOLYBDENUM TELLURIDES 
Models for organometallic polymers. 


Zigzag chains of 
Mo2(O2CCH3)4 units linked by DMPE and TMED ligands, 
15:35228 (J;US) 

Part 1, Synthesis and thermolysis of cyclopentadienyl and pen- 
tamethylcyclopentadienyl molybdenum dioxo alkoxides; Part 
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MOLYBDENUM COMPOUNDS 


2, Structural characterization of polysilicate intermediates 
formed during sol-gel polymerization, 15:35190 (R;US) 
MOLYBDENUM NITRIDES 

Preparation of high-surface-area transition-metal nitrides: Mo2N 

and MoN, 15:35206 (J;US) 
MOLYBDENUM OXIDES 

Laser photodeposition of molybdenum oxide thin films from 
organometallic precursors, 15:36469 (R;US) 

Metal alkoxides: Models for metal oxides. 16. Synthesis and 
characterization of a new class of homoleptic 12-electron 
molybdenum and tungsten alkoxide clusters of formula M, 
15:35167 (J;US) 

MOLYBDENUM SULFIDES 

Conversion of [MoS,4]*- to [Mo2S2(u-S)o(S2)2]*- by organic 
disulfides: The mechanism of an induced redox reaction, 
15:35205 (J;US) 

High-field superconductivity of Chevrel-phase compounds. In- 
terim report, 15:35046 (R;US) 

High-temperature, high-wear-resistant solid lubricants. April 
1983-April 1990 (A Bibliography from FLUIDEX data base). 
Report for April 1983-April 1990, 15:34793 (R;US) 

MOLYBDENUM TELLURIDES 
Semimetallic versus semiconducting properties of MX>2 layer 
compounds containing d* metal ions, 15:35104 (J;US) 
MONITORS 
See also AIR POLLUTION MONITORS 
BEAM MONITORS 
RADIATION MONITORS 
Real-time alkali monitoring system, 15:35286 (P;US) 
MONITORS (AIR POLLUTION) 
See AIR POLLUTION MONITORS 
MONITORS (BEAM) 
See BEAM MONITORS 
MONITORS (RADIATION) 
See RADIATION MONITORS 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS 
Cylindrical x-ray multilayer monochromator, 15:35079 (R;US) 
MONTANA 

Across North America Tracer Experiment (ANATEX). Volume 3. 
Sampling at tower and remote sites. Technical memo, 
15:35769 (R;US) 

Yellowstone magmatic evolution: Its bearing on understanding 
large-volume explosive volcanism, 15:36164 (RA;US) 

MONTMORILLONITE 

The application of small-angle neutron scattering to the study of 

mass transfer in clays, 15:34139 (R;GB) 
MORDENITE 

NMR study of reactions of alcohols on solid acids, 15:35209 

(J;US) 
MOSFET 

Burnout thresholds and cross section of power MOS transistors 
with heavy ions. Technical report, 1 May 1986-30 April 1988, 
15:35660 (R;US) 

MOTION 

See also GROUND MOTION 

A new dynamic spindle analyzer, 15:34895 (R;US) 

Controlling chaos, 15:36677 (J;US) 

MOTION DETECTION SYSTEMS 
A target cueing and tracking system (TCATS) for smart video 
processing, 15:35708 (R;US) 
MOUNTAINS 
See also CASCADE MOUNTAINS 
YUCCA MOUNTAIN 

Tectonic geomorphology of escarpments and mountain fronts, 

15:36178 (RA;US) 
MT ST HELENS 

Chronology and character of the May 18, 1980, explosive erup- 

tions of Mount St. Helens, 15:36168 (RA;US) 
MULTICHARGED IONS 

Electron-impact ionization of highly charged hydrogenic atomic 

ions, 15:36281 (J;US) 
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MULTIPHASE FLOW 
Nonstrictly hyperbolic conservation laws. Final report, 15 May 
1986-14 November 1989, 15:35304 (R;US) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MUNICIPAL BUILDINGS 
See PUBLIC BUILDINGS 
MUNICIPAL WASTES 
Characterization of municipal-waste combustion ash, ash ex- 
tracts, and leachates. Coalition on resource recovery and the 
environment, 15:35764 (R;US) 
Combustion trails of biomass fuels in a pilot-scale fluidized bed, 
15:34210 (RA;CA) 
Feasibility study of solid waste resource recovery: Waste-to- 
Energy and Recycling Program project report, 15:34815 (R;US) 
Shallow land burial of municipal wastes, 15:35868 (RA;US) 
Ten steps to a successful energy recovery project: A waste to 
energy decision makers’ guidebook, 15:34803 (R;US) 
Validation of emission test method for PCDs and PCDFs: Work 
assignment No. 23. Final report, 15:35768 (R;US) 
Waste energy: Feasibility study for Portage County and the Uni- 
versity of Wisconsin, Stevens Point, 15:34813 (R;US) 
MUON BEAMS 
Muonated cyclohexadienyl radicals observed by level crossing 
resonance in dilute solutions of benzene in hexane subjected 
to muon-irradiation, 15:36259 (R;CA) 
MUON PAIRS 
Dimuon production by neutrinos in the Fermilab 15-ft bubble 
chamber at the Tevatron, 15:36326 (J;US) 
MUON-CATALYZED FUSION 
Muon catalyzed fusion beam window mechanical strength test- 
ing and analysis, 15:36623 (BA;US) 
MUONS 
Neutrino production of opposite-sign dimuons at Fermilab Teva- 
tron energies, 15:36320 (J;US) 
Tensor of light-light scattering and muon anomalous magnetic 
moment, 15:36336 (R;SU;In Russian) 
MUSCOVITE 
In situ deformation of micas: A _ high-voltage electron- 
microscope study, 15:34290 (J;US) 
MUSCULAR TISSUE 
See TISSUES 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSSELS 
Analysis of trace elements and chlorinated hydrocarbons in fish 
and common mussels from Hardanger Fjord and adjacent 
fjord areas in fall 1983 and spring 1984, 15:35860 (R;CA) 
Variability in the frequency of sister-chromatid exchange in lar- 
vae of Mytilus edulis: Implications for field monitoring, 
15:36104 (J;NL) 
MUTAGENESIS 
Biotesting of wastewater: Comparative study using the 
Salmonella and CHO assay systems, 15:36103 (J;US) 
MUTAGENS 
A short journey from classical to molecular cytogenetics, 
15:36057 (J;US) 
MYCORRHIZAS 
Biomass allocation in an agropyron Smithii-glomus symbiosis, 
15:35852 (J;US) 
MYOCARDIAL INFARCTION 
Nuclear analysis: Applications in medicine, 15:35995 (RA;ZA) 
MYOCARDIUM 
Nuclear analysis: Applications in medicine, 15:35995 (RA;ZA) 


N 


N-REACTOR 
N reactor level 1 probabilistic risk assessment: Final report, 
15:34420 (R;US) 





NAC CYCLOTRON 
Beam Bunchers 
Beam transport: The transfer beamline buncher, 15:35583 
(RA;ZA) 
Beam Extraction 
The separated-sector cyclotron: 
15:35579 (RA;ZA) 
Beam injection 
The separated-sector cyclotron: 
15:35579 (RA;ZA) 
Beam Pulsers 
Beam transport: Pulse selector, 15:35584 (RA;ZA) 
Beam Scanners 
The separated-sector cyclotron: Beam diagnostics, 15:35580 
(RA;ZA) 
The separated-sector cyclotron: components: Beam diagnos- 
tics, 15:35587 (RA;ZA) 
Beam Transport 
Beam transport: New beamlines, 15:35582 (RA;ZA) 
Beam transport: Operation and development, 15:35581 (RA;ZA) 
Beam transport: Pulse selector, 15:35584 (RA;ZA) 
Beam transport: The transfer beamline buncher, 15:35583 
(RA;ZA) 
The separated-sector cyclotron: beam transport: New beam- 
lines, 15:35588 (RA;ZA) 
Control Systems 
Electronic engineering, 15:35439 (RA;ZA) 
The separated-sector cyclotron: components: The control sys- 
tem, 15:35442 (RA;ZA) 
Electron Cyclotron-Resonance 
Beam transport: New beamlines, 15:35582 (RA;ZA) 
Engineering 
Electronic engineering, 15:35439 (RA;ZA) 
Isotope Production 
The Pretoria cyclotron facility: Production of radioisotopes, 
15:35266 (RA;ZA) 
Nuclear Reactions 
Experimental nuclear physics: Development of a detector tele- 
scope for studies of the reaction A(p,sup 2He) at 200 MeV, 
15:35440 (RA;ZA) 
Operation 
The separated-sector cyclotron: Operation, 15:35441 (RA;ZA) 
Radiation Protection 
Radiation safety and regulatory aspects, 15:34173 (RA;ZA) 
Rt Systems 
The separated-sector cyclotron: 
15:35585 (RA;ZA) 
The separated-sector cyclotron: components: Radio-frequency 
system, 15:35589 (RA;ZA) 
Vacuum Systems 
The separated-sector cyclotron: Vacuum system, 15:35586 
(RA;ZA) 
The separated-sector cyclotron: components: Vacuum system, 
15:35590 (RA;ZA) 
NACSSC 
See NAC CYCLOTRON 
NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPAP 
National Acid Precipitation Assessment Program annual report, 
1988, to the President and Congress, 15:35758 (R;US) 
NAPHTHENES 
See CYCLOALKANES 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATIONAL ACID PRECIPITATION ASSESSMENT PROGRAM 
See NAPAP 
NATIONAL REACTOR TESTING STATION BURST FACILITY 
See PBF REACTOR 
NATIONAL SYNCHROTRON LIGHT SOURCE 
See NSLS 
NATURAL GAS 
See also LIQUEFIED NATURAL GAS 


Injection and extraction, 


Injection and extraction, 


Radio-frequency system, 


NATURAL GAS DEPOSITS 


Combustion 

Combustion measurement and simulation with natural gas fuel- 
ing of a spark ignition engine, 15:34076 (RA;CA) 

Development of advanced combustion technology for medium- 
and high-speed natural gas engines. Final report, January 
1985-February 1989, 15:34079 (R;US) 

Evaluating the performance of ceramic candle filters in a hot 
particulate-laden stream, 15:33918 (R;US) 

Combustion Properties 

Autoignition of natural gas in a simulated diesel environment, 

15:34077 (RA;CA) 
Compiled Data 

Natural gas production responses to a changing market environ- 

ment, 1978-1988, 15:34054 (R;US) 
Economic Analysis 

Use of natural gas in the blast-furnace area: A white paper. Top- 

ical report, February 1988, 15:34057 (R;US) 
Energy Storage 

Water-tightened natural gas storage. Stochastic geohydrological 

modelling, 15:34075 (R;SE;in Swedish) 
Ex 

Reasons for decision: Information on gas supply required to be 
provided by TransCanada Pipelines Limited in support of its 
1991/92 and 1992/93 facilities application, 15:34066 (R;CA) 

Reasons for decision: Letter dated 7 September 1989 on the 
proposed amendment to export impact assessment filing re- 
quirements, 15:34070 (R;CA) 

Reasons for decision: Letter dated 7 September 1989 on the 
proposed amendment to export impact assessment filing re- 
quirements, 15:34069 (R;CA) 

Reasons for decision: Review of certain aspects of the market- 
based procedure, 15:34067 (R;CA) 

Reasons for decision: Review of certain aspects of the market- 
based procedure, 15:34068 (R;CA) 

Fuel Consumption 

Natural gas use in Wisconsin: 
15:34062 (R;US) 

ignition 

Autoignition of natural gas in a simulated diesel environment, 
15:34077 (RA;CA) 

Leak Detectors 

Development of a portable odorant test instrument. Final report, 

October 15, 1981-April 15, 1983, 15:34052 (R;US) 
Lighting Systems 
Development of more-durable gas mantles. A GATC task report, 
August 1988-August 1989, 15:34785 (R;US) 
Market 
Annual outlook for oil and gas 1990, 15:34017 (R;US) 
Recovery 
Hydrocarbon geoscience research strategy, 15:33981 (R;US) 
Research Programs 

Environment and Safety Research status report: 1989-1990, 
15:34063 (R;US) 

Gas Research Institute: Overview, January 1990, 15:34058 
(R;US) 

Gas research program implementation plan, 15:34556 (R;US) 

Statistical Data 
Natural gas monthly, March 1990, 15:34053 (R;US) 
Supply and Demand 

Illinois statewide gas utility plan: 1990-2000. Volume 1. Execu- 
tive Summary, 15:34060 (R;US) 

Illinois statewide gas utility plan: 1990-2000. Volume 2. Analysis 
and appendices, 15:34061 (R;US) 

Underground Storage 
Quaternary deposits as potential underground reservoir, 
15:34073 (RA;CA) 
NATURAL GAS APPLIANCES 
See GAS APPLIANCES 
NATURAL GAS DEPOSITS 

Exploration-production studies in newly drilled Devonian shale 
gas wells. Annual report, February 1989-January 1990. Tech- 
nical report, 15:34048 (R;US) 


The past and the future, 
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NATURAL GAS DEPOSITS 


Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Western Gulf of Mexico, 15:33995 (R:US) 

Federal Outer Continental Shelf oil and gas activities: A socio- 
economic review. Annotated bibliography for Minerals 
Management Service, 15:33996 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Central Gulf of Mexico, 15:33994 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Eastern Gulf of Mexico, 15:33993 (R;US) 

Ontario exploration: Method or magic?, 15:33987 (RA;CA) 

Studies related to the deep earth gas: Final report, 15:34046 
(R;US) 

NATURAL GAS DISTRIBUTION SYSTEMS 

How to save money on monthly gas utility bills for public-housing 
agencies: A simple step-by-step procedure, 15:34059 (R;US) 

LPG air mix, 15:34039 (R;SE;in Swedish) 

Reasons for decision [in the matter of] Westcoast Energy Inc.: 
Application dated 5 July 1989 for new tolls effective 1 January 
1990, 15:34072 (R;CA) 

Reasons for decision [in the matter of] Westcoast Energy Inc.: 
Application dated 5 July 1989 for new tolls effective 1 January 
1990, 15:34071 (R;CA) 

Reasons for decision: Information on gas supply required to be 
provided by TransCanada Pipelines Limited in support of its 
1991/92 and 1992-1993 facilities applications, 15:34065 
(R;CA) 

NATURAL GAS GATHERING SYSTEMS 
See NATURAL GAS DISTRIBUTION SYSTEMS 


NATURAL GAS HYDRATE DEPOSITS 
Update on natural gas hydrates. Topical report, 15:34049 (R;US) 
NATURAL GAS INDUSTRY 

Canadian minerals yearbook: Review and outlook, 1988, 
15:34558 (R;CA) 

Crude oil and natural gas, 15:34559 (RA;CA) 

Gas royalties and gas cost allowances, 15:34055 (RA;CA) 

Microbial treatment for the fossil fuel industries, 15:34557 
(RA;CA) 

Report on the ocean science and technology sector of the 
oceans industry of British Columbia, 15:34528 (R;CA) 

NATURAL GAS WELLS 

Exploration-production studies in newly drilled Devonian shale 
gas wells. Annual report, February 1989-January 1990. Tech- 
nical report, 15:34048 (R;US) 

Field and laboratory support for the co-production of gas and 
water program. Final report, May 1984-March 1988, 15:34050 
(R;US) 

Natural gas production responses to a changing market environ- 
ment, 1978-1988, 15:34054 (R;US) 

Staged Field Experiment No. 2: Application of advanced geo- 
logical, petrophysical and engineering technologies to 
evaluate and improve gas recovery from low-permeability 
sandstone reservoirs. Travis Peak Formation, North Appleby 
Field, Nacogdoches County, Texas. Volume 1. Topical report, 
15:34051 (R;US) 

NATURAL LANGUAGE 

Northeast Artificial Intelligence Consortium annual report. Vol- 
ume 2. 1988. Discussing, using, and recognizing plans (NLP). 
Interim report, January-December 1988, 15:36638 (R;US) 

Sentence comprehension: A parallel distributed processing ap- 
proach. Technical report, 15:36643 (R;US) 

NATURE RESERVES 
Mineral laws and regulations and the National Park System. 
Natural resource report, 15:34523 (R;US) 
NAVIER-STOKES EQUATION 
See NAVIER-STOKES EQUATIONS 
NAVIER-STOKES EQUATIONS 

Massively-parallel computational fluid dynamics. Final report, 1 
May 1988-30 September 1989, 15:36294 (R;US) 

The use of Krylov subspace methods for the finite element solu- 
tion of the Navier-Stokes equations, 15:36650 (R;DK) 
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NEGATIVE IONS 

See ANIONS 
NEGATONS 

See ELECTRONS 
NEGATRONS 

See ELECTRONS 
NEODYMIUM 135 

Line shapes and lifetimes in the 'S°Nd superdeformed band, 
15:36419 (J;US) 

NEODYMIUM 144 

Observation of entrance channel effects in compound nucleus 

formation with high energy +-rays, 15:36417 (R;US) 
NEODYMIUM BORIDES 
[Fundamental studies of strongly magnetic rare earth-transition 
metal alloys]: Technical progress report, 15:34964 (R;US) 
NEODYMIUM COMPOUNDS 
See also NEODYMIUM BORIDES 
NEODYMIUM OXIDES 

Spectroscopy and laser properties of Nd°+-doped CaF, SrF2 

and BaF, 15:34982 (R;US) 
NEODYMIUM LASERS 

Develoment of a large scale Nd:YAG growth process: Revision 
1, 15:36479 (R;US) 

Development of a multi-purpose, pulsed-laser system for solar 
cell processing applications, 15:34262 (R;US) 

Frequency doubled operation of a ground state depleted laser us- 
ing the Nd** *F, ;2-4lg /> transition in Y2SiOs, 15:35365 (R;US) 

Spectral shaping in chirped-pulse amplification, 15:35670 (J;US) 

NEODYMIUM OXIDES 

Crystal-field excitations and 
Nd,,,Bap_,Cu307, 15:35020 (J;US) 

Energy gaps of Nd; gsCep 15CuO4_y and Ndy a5 Tho y5CuO4_y 
determined by far-infrared spectroscopy, 15:35007 (J;US) 

Magnetic mechanisms of high-temperature superconductivity 
(invited), 15:35022 (J;US) 

Magnetic phase transitions in NdgCuO,, 15:35019 (J;US) 

NEON 20 BEAMS 

Characterization of fragmented heavy-ion beams using a three- 
stage telescope detector: Measurements of 670-MeV/amu 
2°Ne beams., 15:35999 (J;US) 

NEOPLASMS 
See also ANGIOMAS 
CARCINOMAS 

A hospital-based proton linac for neutron therapy and radioiso- 
tope production, 15:35392 (RA;US) 

Applications to radiobiology and radiotherapy, 15:35987 (BA;GB) 

Characterization of fragmented heavy-ion beams using a three- 
stage telescope detector: Measurements of 670-MeV/amu 
2°Ne beams., 15:35999 (J;US) 

Characterization of fragmented heavy-ion beams using a 
three-stage telescope detector: Detector configuration and in- 
strumentation, 15:36000 (J;US) 

Focal heavy charged particle beams as neural probes of’central 
nervous system physiology and pathology, 15:35991 (R;US) 

Health effects of ionizing radiation, 15:36060 (J;US) 

NIOSH testimony on cancer and respiratory diseases before the 
Subcommittee on Labor Standards, House Committee on Ed- 
ucation and Labor by R. F. Coene, April 9, 1981, 15:33976 
(R;US) 

NIOSH testimony on the Portsmouth Naval Shipyard before the 
Subcommittee on Health and Scientific Research, Senate 
Committee on Labor and Human Resources by Anthony Rob- 
bins, June 19, 1979, 15:36041 (R;US) 

NIOSH testimony on uranium enrichment plant, Piketon, Ohio 
before the Subcommittee on Energy, Nuclear Proliferation 
and Federal Services, Senate Committee on Governmental 
Affairs, by J. R. Froines, July 21, 1980, 15:36040 (R;US) 

The theoretical basis and clinical methodology for stereotactic 
interstitial brain tumor irradiation using iododeoxyuridine as a 
radiation sensitizer and samarium-145 as a brachytherapy 
source, 15:35983 (R;US) 

Use of the power burst facility for boron neutron capture ther- 
apy, 15:34397 (R;US) 


superconductivity in 





NERVE CELLS 
In vitro study of dopaminergic central neurons radiosensitivity, 
15:36050 (RA;FR;In French) 
NERVOUS SYSTEM 
See also CENTRAL NERVOUS SYSTEM 
Interaction of ELF electric and magnetic fields with neural and 
neuroendocrine systems, 15:36137 (BA;US) 
NETHERLANDS 
Radioactive sources in trade and industry, 15:34184 (R;NL;in 
Dutch) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURAL NETWORKS 
Tests of track segment and vertex finding with neural networks, 
15:35573 (R;US) 
NEURONS 
See NERVE CELLS 
NEUTRINO BEAMS 
Measurement of the exclusive 
12C(v.,e~)'2N(g.s.), 15:36408 (J;US) 
NEUTRINO OSCILLATION 
Neutrino oscillations, 15:36309 (R;US) 
NEUTRINO-ELECTRON INTERACTIONS 
Measurement of interference between W and Z exchange in 
electron-neutrino electron scattering, 15:36322 (J;US) 
NEUTRINO-NUCLEON INTERACTIONS 
See also NEUTRINO-PROTON INTERACTIONS 
Dimuon production by neutrinos in the Fermilab 15-ft bubble 
chamber at the Tevatron, 15:36326 (J;US) 
Neutrino production of opposite-sign dimuons at Fermilab Teva- 
tron energies, 15:36320 (J;US) 
NEUTRINO-PROTON INTERACTIONS 
Neutrino proton scattering and the isosinglet term, 15:36310 
(R;US) 
NEUTRINOS 
See also SOLAR NEUTRINOS 
Comment on limits to the radiative decay of neutrinos, 15:36346 
(J;US) 
Superconducting detectors for laboratory dark matter searches, 
15:36314 (J;US) 
NEUTRON BEAMS 
Neutron beam facilities at IRI, Delft, 15:34338 (R;NL) 
NEUTRON DETECTORS 
See also ACTIVATION DETECTORS 
Adirectional transmission-line neutron detector, 15:35720 (R;US) 
NEUTRON DIFFRACTION 
Advances in the Rietveld method for time-of-flight neutron pow- 
der diffraction at pulsed neutron sources, 15:34183 (R;US) 
Study of quartz-glass using Roentgen- and neutron-diffraction, 
15:36468 (R;NL;in Dutch) 
Temperature dependence of the first sharp diffraction peak in 
vitreous silica, 15:36447 (R;US) 
NEUTRON DOSIMETRY 
Effects of track structure on neutron microdosimetry and nan- 
odosimetry, 15:36455 (BA;GB) 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON SOURCES 
Cf-252: Properties, production, source fabrication, and procure- 
ment, 15:35264 (R;US) 
Energy variable deuteron linac for materials research neutron 
source, 15:36601 (R;US) 
[US-Japan cooperative program on neutron scattering]: Foreign 
trip report, May 20—May 26, 1990, 15:34185 (R;US) 
NEUTRON SPECTRA 
An n-y pulse discrimination system for wide energy ranges, 
15:35637 (R;US) 
NEUTRON SPECTROMETERS 
Feasibility study of a neutron reflectometer at IRI, 15:35647 
(R;NL) 
Testing and optimizing the RKS-2, 15:35646 (R;NL) 
The PRISMA spectrometer at ISIS, 15:35654 (R;GB) 


cross section 


NICKEL BASE ALLOYS 


NEUTRON THERAPY 

A hospital-based proton linac for neutron therapy and radioiso- 

tope production, 15:35392 (RA;US) 
NEUTRON TRANSPORT 

Generation of discrete inelastic and elastic transfer matrix, 

15:36448 (R;BR;In Portuguese) 
NEUTRONS 

Evolution of Weinberg’s gluonic CP-violation operator, 15:36382 

(J;US) 
NEVADA 

Geologic map of the surficial deposits of the Jackass Flats 
Quadrangle, Nye County, Nevada, 15:36197 (B;US) 

Surficial geologic map of the Specter Range NW quadrangle, 
Nye County, Nevada, 15:36196 (B;US) 

NEVADA TEST SITE 

Principal facts for about 16,000 gravity stations in the Nevada Test 
Site and vicinity (Yucca Mountain Project), 15:34155 (R;US) 

Principal facts for about 16,000 gravity stations in the Nevada 
Test Site and vicinity: Gravity data listing on paper, Appen- 
dices B—G (Yucca Mountain Project), 15:34156 (R;US) 

NEW ENGLAND 
See FEDERAL REGION | 
NEW YORK 

Nonpoint contamination of groundwater on Long Island, New 

York, 15:35872 (RA;US) 
NICKEL 

Formation of nickel silicides by excimer laser CVD of Ni(CO),, 
15:35050 (R;IT) 

Longitudinal spin fluctuations in nickel, 15:34929 (J;US) 

Magnetic structure of {111} stacking faults in nickel, 15:34917 
(J;US) 

Nickel absorption and kinetics in human volunteers, 15:36083 
(R;US) 

NICKEL 58 TARGET 

Comment on “Simultaneous analyses of elastic scattering and 
fusion cross sections for the 5*S+5°-©4Ni systems at energies 
near the Coulomb barrier’, 15:36445 (J;US) 

Experimental test of a newly proposed empirical relationship be- 
tween the centroid and width of the giant quadrupole resonance 
and the neutron binding energy of the nucleus, 15:36415 (J;US) 

NICKEL 64 TARGET 

Comment on “Simultaneous analyses of elastic scattering and 
fusion cross sections for the °*S+5®-64Ni systems at energies 
near the Coulomb barrier’, 15:36445 (J;US) 

Experimental test of a newly proposed empirical relationship be- 
tween the centroid and width of the giant quadrupole resonance 
and the neutron binding energy of the nucleus, 15:36415 (J;US) 

NICKEL ALLOYS 

See also NICKEL BASE ALLOYS 

500-hour superheater/ITAH tube corrosion in the CFFF [Coal 
Fired Flow Facility], 15:34588 (R;US) 

Additive effects on the microstructure and properties of tungsten 
heavy-alloy composites, 15:34864 (R;US) 

Initial determination of the micromechanical properties of oxide 
scales, 15:34308 (R;US) 

Magnetic viscosity in N/Cu compositionally modulated alloys, 
15:34920 (J;US) 

Properties of rapidly quenched Ti(Ni,Fe)Si alloys, 15:34935 
(J;US) 

Solid state amorphization reactions in deformed Ni-Zr multilay- 
ered composites, 15:34909 (J;US) 

Spin dynamics of amorphous Fego_,NixZryo (invited), 15:34926 
(J;US) 

Thermal healing of defects in oxide scales on iron-chromium al- 
loys: Final report, Janaury 1, 1989-August 31, 1990, 
15:34312 (R;US) 

NICKEL BASE ALLOYS 

Corrosion of materials in Molten Carbonate Fuel Cells (MCFC): 
Final report, 15:34601 (R;US) 

Development and evaluation of advanced austenitic alloys, 
15:34870 (R;US) 

Industrial scale processing and elevated temperature properties 
of NizA1-Cr-Zr-B alloys, 15:34904 (BA;US) 

Spray-formed high-strength superalloys, 15:34908 (BA;US) 
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NICKEL BASE ALLOYS 


Surface oxidation and ductility loss in boron-doped Ni,Al at 
760°C, 15:34911 (J;US) 

The origin of poorly conditioned susceptibility matrix within in- 
verse CVM [Cluster Variation Method] algorithm in the case of 
Pd,V: A comparison to the case of Ni, V, 15:34898 (R;US) 

Vibrational and optical properties of amorphous metals: 
Progress report, June 1984-June 1990, 15:34873 (R;US) 

NICKEL CHLORIDES 

Activation of the nickel-deficient carbon monoxide dehydroge- 
nase from Rhodospirillum rubrum: Kinetic characterization 
and reductant requirement, 15:36108 (J;US) 

NICKEL COMPLEXES 

Cis-trans isomerism in mononuclear nickel(Il) 6-ketoenamine 
complexes, 15:35141 (J;US) 

X-ray absorption spectroscopic evidence for binding of the com- 
petitive inhibitor 2-mercaptoethanol to the nickel sites of Jack 
bean urease. A new Ni-Ni interaction in the inhibited enzyme, 
15:34215 (J;US) 

NICKEL COMPOUNDS 
See also NICKEL CHLORIDES 
NICKEL OXIDES 
NICKEL SILICIDES 
Combustion synthesis in the Ti-C-Ni-Al system, 15:35078 (R;US) 
NICKEL OXIDES 

Center for surface radiation-damage studies. Final report, 1 Oc- 
tober 1986-30 September 1989, 15:34952 (R;US) 

Electron microscopy and electrochemistry of nickel oxide films 
for electrochromic devices produced by different techniques, 
15:35253 (R;US) 

Production of nickel oxide thin films by magnetron sputtering, 
15:36462 (R;GB) 

NICKEL SILICIDES 

Formation of nickel silicides by excimer laser CVD of Ni(CO),, 
15:35050 (R;IT) 

Magnetic phase diagrams of UCu2Siz and UNi2Si2, 15:35031 
(J;US) 

NICKEL-CADMIUM BATTERIES 

Changes in impedance of Ni electrodes upon standing and cy- 
cling, 15:34492 (R;US) 

Small rechargeable batteries 3: A comparative investigation of 
the performance of 12 manufactures and types, including 
NiCd and lead-acid batteries, 15:34489 (R;DK) 

NICKEL-HYDROGEN BATTERIES 

Changes in impedance of Ni electrodes upon standing and cy- 
cling, 15:34492 (R;US) 

Space Station Freedom energy storage system design and de- 
velopment, 15:34491 (RA;US) 

NIM 
See NUCLEAR INSTRUMENT MODULES 
NIOBIUM 

The effect of oxygen on phase formation in AV/Nb diffusion cou- 

ples, 15:34914 (J;US) 
NIOBIUM 93 

Fusion cross sections for “©-5°Tj49°Zr,°SNb and some systemat- 
ics of heavy-ion fusion at barrier and subbarrier energies, 
15:36418 (J;US) 

NIOBIUM 93 TARGET 

Fusion cross sections for “©:5°Ti+9°Zr,°S5Nb and some systemat- 
ics of heavy-ion fusion at barrier and subbarrier energies, 
15:36418 (J;US) 

NIOBIUM ALLOYS 

See also NIOBIUM BASE ALLOYS 

A laboratory method to predict hydriding properties of zirconium 
alloys under irradiation, 15:34902 (BA;US) 

Effect of heat treatment on the structure, properties and fracture 
of Nd:YAG laser welded Ti-14.8 wt% AI-21.3 wt% Nb, 
15:34910 (J;US) 

NIOBIUM BASE ALLOYS 

Experience with the plate structure of the Westinghouse coil for 

the large coil task, 15:36622 (BA;US) 
NIOBIUM COMPOUNDS 

See also NIOBIUM SELENIDES 

Semimetallic versus semiconducting properties of MX2 layer 
compounds containing d? metal ions, 15:35104 (J;US) 
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NIOBIUM SELENIDES 

Comparison of the electronic structures of layered transition-metal 

trichalcogenides TaSe3, TaS3, and NbSe3, 15:35231 (J;US) 
NITRATES 

See also PLUTONIUM NITRATES 

Development of a biological treatment system for Hanford ground- 
water remediation: FY 1989 status report, 15:35933 (R;US) 

National Performance Audit Program: Ambient air audits of ana- 
lytical proficiency, 1988. Project report, 15:35766 (R;US) 

NITRIC ACID 

Isolation of the noble metals ruthenium and palladium from nitric 
acid process flows containing complexing agents in nuclear 
fuel reprocessing, 15:34098 (R;US) 

NITRIC OXIDE 

AES and TDS study of the adsorption of NH3 and NO on V205 
and TiO. surfaces: Mechanistic implications, 15:35818 (J;US) 

Accuracy assessment of EPA protocol gases in 1988, 15:35786 
(R;US) 

Reaction of nitric oxide and silica-attached rhodium carbonyl 
complexes, 15:35152 (J;US) 

Selective catalytic reduction of nitrogen oxides, 15:35748 
(R;SE;In Swedish) 

Synthesis and characterization of a technetium(IIl) nitrosyl com- 
pound: Te(NO)(Cl)(SC19H13)3, 15:35226 (J;US) 

NITRILES 

The synthesis of butyronitrile from n-butanol and ammonia over 
rhodium (111) and (331) single-crystal surfaces, 15:34222 
(J;US) 

NITRO COMPOUNDS 

See also TNT 

Toxicology and carcinogenesis studies of nitrofurantoin (CAS 
No. 67-20-9) in F344/n rats and B6C3F1 mice (feed studies). 
Technical report, 15:36079 (R;US) 

NITROGEN 

Calculated thermodynamic properties and phase transitions of 
solid Nz at temperatures 0<7T<300 K and pressures 
0<P<100 GPa, 15:35248 (J;US) 

Combustion properties of micronized coal for high intensity com- 
bustion applications: Final report, 15:33964 (R;US) 

Production rates for electron beams and swarms in nitrogen. 
Memorandum report, 15:36247 (R;US) 

NITROGEN 12 

Measurement of the beta spectral shapes of '*B and '@N, 

15:36407 (J:US) 
NITROGEN 14 REACTIONS 

Experimental test of a newly proposed empirical relationship be- 
tween the centroid and width of the giant quadrupole resonance 
and the neutron binding energy of the nucleus, 15:36415 (J;US) 

NITROGEN 15 

Application of 15-N amino acid absorption in chronic enteropa- 
thy and hepatic diseases in infants: Progress report, 
15:36017 (RA;XA) 

NITROGEN COMPOUNDS 
See also NITRATES 
NITROGEN FLUORIDES 
NITROGEN OXIDES 

Design and performance of the constructed wetland wastewater 
treatment system at Phillips High School, Bear Creek, Al- 
abama, 15:34811 (R;US) 

Preparation and properties of the nitrido-bridged osmium(IV) 
binuclear complexes [Os'¥2N(NH3);9_—nClnJCls_p, (n = 2, 3), 
15:35239 (J;US) 

NITROGEN DIOXIDE 

Air quality measurements and characterizations for vegetation 
effects research, 15:35732 (R;US) 

Compendium of methods for the determination of air pollutants 
in indoor air, 15:35800 (R;US) 

Laboratory and field evaluations of extrasensitive sulfur dioxide 
and nitrogen dioxide analyzers for acid deposition monitoring. 
Report for 1 January-10 August 1988, 15:35801 (R;US) 

National air quality and emissions trends report, 1988, 15:35798 
(R;US) 

Selective catalytic reduction of nitrogen oxides, 15:35748 
(R;SE;In Swedish) 





Time dependent thermal lensing measurements of V—T energy 
transfer from highly excited NO2, 15:36287 (J;US) 


NITROGEN FLUORIDES 
Experimental studies on energy storage. Final report, August 
1986-July 1989, 15:34482 (R;US) 
NITROGEN IONS 
Electron-polarized N**+ ion beam formed by electron capture to 
N5+ in a polarized sodium target, 15:36266 (J;US) 
Evidence for ion cooling and an observation of ion heating in 
Cornell EBIS |, 15:35619 (J;US) 


NITROGEN NITRIDES 
See NITROGEN 


NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROUS OXIDE 

A methodology for inhibiting the formation of pollutants in diesel 
engines, 15:34833 (R;US) 

Combined nitrogen oxides/sulfur dioxide contro] in a spray- 
dryer/fabric-filter system: Interim report for the field research 
program, 15:34319 (R;US) 

Comprehensive Report to Congress Clean Coal Technology 
Program: Demonstration of selective catalytic reduction 
(SCR) technology for the control of nitrogen oxide (NOsub x) 
emissions from high-sulfur-coal-fired boilers, 15:33917 (R;US) 

Comprehensive report to Congress: Clean coal technology pro- 
gram: Low NO,/SO, burner retrofit for utility cyclone boilers, 
15:34322 (R;US) 

Development and evaluation of instrumentation for measure- 
ment of indoor air quality, 15:35793 (R;US) 

Evaluation of dry sodium sorbent utilization in combustion gas 
SO,/NO, reduction: Final report, 15:34329 (R;US) 

Gas scrubbers used in pollution control. August 1987-March 
1990 (A Bibliography from the COMPENDEX data base). Re- 
port for August 1987-March 1990, 15:35808 (R;US) 

Investigation of particulate formation during diesel spray com- 
bustion: Technical progress quarterly report, December 1, 
1989—February 28, 1990, 15:35280 (R;US) 

NO, emissions: Recent CFFF [Coal Fired Flow Facility] results 
and estimates for MHD retrofit scenarios, 15:34321 (R;US) 

National air pollutant emission estimates, 1940-1988. Final re- 
port, 15:35797 (R;US) 

Operation and research at the Ithaca MAP3S Regional Precipi- 
tation Chemistry Site: Annual progress report for 1990, 
15:35743 (R;US) 

Verification of simplified procedures for site-specific SO2 and 
NOx control cost estimates. Final report, March 1988-May 
1989, 15:33921 (R;US) 

NITROSAMINES 

Nitrosamine toxicity and metabolism. May 1978-October 1989 
(A Bibliography from the Life Sciences Collection data base). 
Report for May 1978-October 1989, 15:36092 (R;US) 

NITROSOUREAS 

Rapid, large-scale purification and characterization of Ada pro- 
tein (O° methyiguanine-DNA methyltransferase) of E. coli, 
15:35971 (J;GB) 

NITROUS OXIDE 
Specific inhibition of antenna bacteriochlorophyll synthesis in 
Chliorobium vibrioforme by anesthetic gases, 15:36107 (J;US) 
NMR 
See NUCLEAR MAGNETIC RESONANCE 
NMR SPECTRA 
Current issues in sol-gel reaction kinetics, 15:35202 (R;US) 
NOISE 

Analysis and ranking of the acoustic disturbance potential of 
petroleum-industry activities and other sources of noise in the 
environment of marine mammals in Alaska. Final report, 
15:34030 (R;US) 

NIOSH testimony on flight attendants and airport ground-crew 
workers before the Subcommittee on Government Activities 
and Transportation, House Committee on Government Oper- 
ations by J. M. Melius, August 16, 1980, 15:36074 (R;US) 


NUCLEAR ATTACKS 


NIOSH testimony on jewelry industry before the Subcommittee 
on Labor Standards, House Committee on Education and La- 
bor by P. J. Landrigan, October 2, 1979, 15:36073 (R;US) 

NON-PROLIFERATION TREATY 

Nonproliferation treaty review conference 4: The international 
calendar and the significance of key events leading up to the 
review conference: Final report, 15:34837 (R;US) 

NONDESTRUCTIVE TESTING 

See also ACOUSTIC TESTING 

Examination of core components removed from CANDU reac- 
tors, 15:34360 (R;CA) 

NONLINEAR OPTICS 
Calculation of higher-order wave-mixing spectra, 15:36263 (J;US) 
NONLUMINOUS MATTER 
Probing the Big Bang with LEP, 15:36204 (R;US) 
NONMETALS 
See also CARBON 
HALOGENS 
HYDROGEN 
NITROGEN 
OXYGEN 
PHOSPHORUS 
SULFUR 
High resolution photoelectron spectroscopy of metal clusters 
and high temperature species, 15:36473 (R;US) 
NORTH AMERICA 
See also CANADA 
USA 

Natural gas in North America: The next few years, 15:34056 
(RA;CA) 

NORTH ATLANTIC REGION 

See FEDERAL REGION | 

NORTH CAROLINA 

Atmospheric weathering caused by dry deposition of acidic 

compounds, 15:35787 (R;US) 
NORTH DAKOTA 

Evaluation of available vegetation data and sampling procedures 
for pre- and post-mining vegetation assessment in North 
Dakota. Part 2. Yield and composition of vegetation on North 
Dakota soil series and rangeland sites, 15:33929 (R;US) 

Evaluation of available vegetation data and sampling proce- 
dures for the development of guidelines for pre- and 
post-mining vegetation assessment in North Dakota. Part 3. 
Measurement of standing-crop dynamics and production of 
western North Dakota plant communities, 15:33930 (R;US) 

NORTH PLATTE RIVER BASIN 

Traveltime and reaeration of selected streams in the North 
Platte and Yampa River Basins, Colorado. Water-Resources 
Investigation, 15:34522 (R;US) 

NORTHWEST TERRITORIES 

Surface water data: Yukon and Northwest Territories, 1988, 
15:34225 (R;CA) 

Thermal maturity of Carboniferous and Permian rocks of the Sver- 
drup Basin, Canadian Arctic Archipelago, 15:33985 (R;CA) 

NORWAY 
Energy efficiency measures in the fishing fleet, 15:34783 (R;CA) 
NOVA SCOTIA 

Mines and Minerals Branch report of activities, 1987, Part A, 

15:34521 (R;CA) 
NOXSO PROCESS 
Development and testing of the NOXSO flue gas cleaning pro- 
cess, 15:34320 (R;US) 
NPR REACTOR 
See N-REACTOR 
NSLS 

National Synchrotron Light Source annual report 1989 (for the 
period of October 1, 1988-September 30, 1989), 15:35381 
(R;US) 

NUCLEAR ACCIDENTS 

See ACCIDENTS 
NUCLEAR ATTACKS 

See NUCLEAR WEAPONS 
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NUCLEAR CHEMISTRY 


NUCLEAR CHEMISTRY 
Establishment of a nuclear chemistry course: Final report, 
15:35267 (R;US) 
Lawrence and his laboratory: A history of the Lawrence Berke- 
ley Laboratory, 15:35997 (B;US) 
Nuclear analysis: Applications in archaeology, 15:35181 (RA;ZA) 
NUCLEAR CONTESTATION 

See PUBLIC RELATIONS 
NUCLEAR CONTROVERSY 

See HUMAN POPULATIONS 
NUCLEAR DAMAGE 

The heart of the matter: The law about responsibility at nuclear 
accidents in perspective, 15:34419 (R;NL;In Dutch) 

NUCLEAR ENERGY 

Estimated output parameters at high neutron flux values for an 
experimental fission electric cell, 15:34586 (J;GB) 

Government research and development summaries: Nuclear, 
Te, Ti Project Briefs. Irregular, 15:34189 (R;US) 

Relative risks of energy sources, 15:34503 (R;US) 

NUCLEAR EXPLOSIONS 

Acquisition of nuclear-survivable systems. Directive, 15:34540 
(R;US) 

Assessment of the potential for radionuclide migration from a 
nuclear explosion cavity, 15:35874 (RA;US) 

Pre-shock soil temperature predictions of a simplified soil heat- 
ing model. Technical report, 1-30 June 1989, 15:35715 (R;US) 

NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
IRRADIATION PLANTS 
ISOTOPE SEPARATION PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 

Guidance for preparation of safety analysis reports, 15:34170 
(R;US) 

Proceedings of the conference on artificial intelligence in the 
Department of Energy Complex, 15:36653 (R;US) 

Radiological and chemical completion report for overhead pip- 
ing removal for the Weldon Spring Site Remedial Action 
Project, Weldon Spring, Missouri, 15:34120 (R;US) 

Remote site survey and characterization for the National 
ER&WM Program using the SRIP [Solider Robot Interface 
Project] vehicle, 15:34111 (R;US) 

Results of the radiological survey at 14 Long Valley Road, Lodi, 
New Jersey (LJ070), 15:35830 (R;US) 

NUCLEAR INSTRUMENT MODULES 
Standard NIM instrumentation system, 15:35634 (R;US) 
NUCLEAR MAGNETIC RESONANCE 

A fast, stable quadrature phase generator for multiple-pulse 
NMR, 15:35658 (J;US) 

A potential nuclear magnetic resonance imaging approach for 
noncontact temperature measurement, 15:35686 (RA;US) 

Spin-1/2 description of spins 3/2, 15:36463 (R;FR) 

NUCLEAR MATERIALS MANAGEMENT 

Calibrating the TSA systems VM-250 SNM portal monitor, 

15:34176 (R;US) 
NUCLEAR MATTER 

Transverse momenta, nuclear equation of state, and momentum- 

dependent interactions in heavy-ion collisions, 15:36439 (J;US) 
NUCLEAR MEDICINE 

See also RADIOLOGY 

Laser spectroscopy: Assessment of research needs for laser 
technologies applied to advanced spectroscopic methods, 
15:35729 (R;US) 

Lawrence and his laboratory: A history of the Lawrence Berke- 
ley Laboratory, 15:35997 (B;US) 

Nuclear analysis: Applications in medicine, 15:35993 (RA;ZA) 

Three-dimensional medical image analysis using local dynamic 
algorithm selection on a multiple-instruction, multiple-data ar- 
chitecture. Doctoral thesis, 15:35980 (R;US) 

NUCLEAR PHYSICS 

Experimental nuclear physics: Continuum yields from sup 
12C(p,p'1) at incident proton energies of 90 and 200 MeV, 
15:36396 (RA;ZA) 
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New ways to look at old (and new) data, 15:36391 (R;US) 
Nuclear Physics computer networking: Report of the Nuclear 
Physics Panel on Computer Networking, 15:36392 (R;US) 
Radiation physics, biophysics, and radiation biology: Annual 
technical progress report, December 1, 1989-November 30, 
1990, 15:36030 (R;US) 
[Intermediate/high energy nuclear physics], 15:36393 (R;US) 
NUCLEAR POWER PLANTS 
Audits 
Guidelines for performance-based supplier audits (NCIG-16): 
Final report, 15:34381 (R;US) 
Buildings 
Description of the Structural Materials Information Center being 
established at the Oak Ridge National Laboratory, 15:34404 
(R;US) 
Compiled Data 
Monthly energy review, February 1990, 15:34581 (R;US) 
Construction 
[Design for constructability studies in support of the DOE ALWR 
(Advanced Light Water Reactor) Program]: Volume 4, En- 
hancing constructability through design, 15:34333 (R;US) 
Control Systems 
Reliability of microcircuits in nuclear power plants, 15:34387 
(R;CA) 
Design 
Review of public comments on proposed seismic design criteria, 
15:34430 (BA:US) 
District Heating 
The nuclear battery: A solid-state, passively cooled reactor for 
the generation of electricity and/or high-grade steam heat, 
15:34395 (R;CA) 
Fires 
An overview of the fire risk scoping study, 15:34409 (RA;US) 
Impact Strength 
Comparison studies of HCLPF capabilities determined by 
CDFM and fragility analysis methods, 15:34426 (BA;US) 
Netherlands 
Are we safe here?: An investigation into the use of risk studies 
in the Dutch nuclear power debate, 15:34377 (R;NL;In Dutch) 
Organizational Models 
Organization and safety in nuclear power plants, 15:34416 (R;US) 
Pipes 
High level vibration test of nuclear power piping: Overall plan, 
input motion development and analysis, 15:34432 (BA;US) 
Valve and piping system test results and effects on regulatory 
standards, 15:34431 (BA;US) 
Power Range 01-10 Mw 
The nuclear battery: A solid-state, passively cooled reactor for 
the generation of electricity and/or high-grade steam heat, 
15:34395 (R:CA) 
Power Systems 
Nuclear plant aging research: The 1E power system, 15:34415 
(R;US) 
Probabilistic Estimation 
Are we safe here?: An investigation into the use of risk studies 
in the Dutch nuclear power debate, 15:34377 (R;NL;In Dutch) 
Reactor Control Systems 
Formulation and experimental evaluation of closed-form control 
laws for the rapid maneuvering of reactor neutronic power: Fi- 
nal report, 15:34388 (R;US) 
Reactor Kinetics 
Formulation and experimental evaluation of closed-form control 
laws for the rapid maneuvering of reactor neutronic power: Fi- 
nal report, 15:34388 (R;US) 
Reactor Operation 
Licensee Event Report (LER) compilation for month of April 
1990: Volume 9, No. 4, 15:34375 (R;US) 
Reactor Safety 
Organization and safety in nuclear power plants, 15:34416 (R;US) 
Risk Assessment 
Are we safe here?: An investigation into the use of risk studies 
in the Dutch nuclear power debate, 15:34377 (R;NL;In Dutch) 





Seismic Effects 
Seismic hazard characterization of the Eastern United States, 
15:34424 (BA;US) 
Soil-Structure interactions 
Transactions of the 10th international conference on structural 
mechanics in reactor technology, 15:34423 (B;US) 
NUCLEAR POWER STATIONS 
See NUCLEAR POWER PLANTS 
NUCLEAR REACTIONS 
See also THERMONUCLEAR REACTIONS 
About correlations in nuclei and in nuclear reactions, 15:36436 
(R;FR) 
NUCLEAR SAFETY 
See RADIATION PROTECTION 
NUCLEAR SPIN RESONANCE 
See NUCLEAR MAGNETIC RESONANCE 
NUCLEAR STRUCTURE 
About correlations in nuclei and in nuclear reactions, 15:36436 
(R;FR) 
Global nuclear-structure calculations, 15:36437 (R;US) 
Report of the Study Group on Complete Spectroscopy, 
15:36398 (R;US) 
NUCLEAR WASTES 
See RADIOACTIVE WASTES 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS 
Announced United States nuclear tests, July 1945—December 
1989: Revision 10, 15:34842 (R;US) 
Movement of nuclear weapons by noncombat delivery vehicles. 
Directive, 15:34541 (R;US) 
Requirements for the development of advanced nuclear weapon 
concepts, 15:35723 (R;US) 
Security policy for protecting nuclear weapons. Directive, 
15:34539 (R;US) 
NUCLEI 
See also EVEN-EVEN NUCLEI 
EVEN-ODD NUCLEI 
HEAVY NUCLEI 
HYPERNUCLE! 
Nuclear-bound quarkonium, 15:36344 (J;US) 
Shadowing and antishadowing of nuclear structure functions, 
15:36323 (J;US) 
[Intermediate/high energy nuclear physics], 15:36393 (R;US) 
NUCLEOGENESIS 
See NUCLEOSYNTHESIS 
NUCLEON-ANTINUCLEON INTERACTIONS 
See also PROTON-ANTIPROTON INTERACTIONS 
Aspects of meson spectroscopy with NN annihilation, 15:36303 
(R;US) 
NUCLEON-NUCLEON INTERACTIONS 
Knowledge from the low energy results, 15:36425 (R;FR;In 
French) 
Nuclear-bound quarkonium, 15:36344 (J;US) 
Nucleon-nucleon scattering amplitudes and K symmetry, 
15:36355 (J;US) 
The dynamics of the nuclei-nuclei interactions at very high ener- 
gies, 15:36330 (R;FR;In French) 
NUCLEONS 
See also NEUTRONS 
PROTONS 
Neutrino production of opposite-sign dimuons at Fermilab Teva- 
tron energies, 15:36320 (J;US) 
NUCLEOSYNTHESIS 
See also THERMONUCLEAR REACTIONS 
Probing the Big Bang with LEP, 15:36204 (R;US) 
NUTRITION 
Co-ordinated research programme on applications of stable iso- 
tope tracers in human nutrition research: Report on the first 
research co-ordination meeting Vienna, Austria, 6-9 June 
1989, 15:36631 (R;XA) 
NUTRITIONAL DEFICIENCY 
Studies using doubly labelled water of adaptation in human en- 
ergy needs in Malaysia, 15:36014 (RA;XA) 


OIL SHALES 


NUTS (MECHANICAL) 
See FASTENERS 


O 


OAK RIDGE NATIONAL LABORATORY 

See ORNL 

OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
OAK RIDGE RESERVATION 

Guidance for preparation of safety analysis reports, 15:34170 
(R;US) 

Overview of waste management and environmental restoration 
issues at the Oak Ridge complex, 15:34114 (R;US) 

OCCUPATIONAL SAFETY 

Health protection and industrial safety. Nuclear power plants: 
Behaviour in conformity with safety provisions for workers, 
15:34349 (R;DD;In German) 

Health protection and industrial safety. Nuclear power plants: 
Terms, definitions, engineered safety requirements, 15:34347 
(R;DD;in German) 

Health protection and industrial safety. Nuclear power plants: 
Testing and documentation, 15:34348 (R;DD;in German) 

OCEAN THERMAL ENERGY CONVERSION 

Sea water corrosion. February 1980-April 1990 (A Bibliography 
from the NTIS data base). Report for February 1980-April 
1990, 15:34890 (R;US) 

OCONEE-1 REACTOR 

Lifetime of PWR control materials: Evaluation of data from Duke 

Power's Oconee nuclear station: Final report, 15:34344 (R;US) 
OCONEE-2 REACTOR 

Lifetime of PWR control materials: Evaluation of data from Duke 

Power's Oconee nuclear station: Final report, 15:34344 (R;US) 
OCONEE-3 REACTOR 

Lifetime of PWR control materials: Evaluation of data from Duke 

Power's Oconee nuclear station: Final report, 15:34344 (R;US) 
OFFICE BUILDINGS 

Office paper recycling: An implementation manual, 15:34805 
(R;US) 

The effect of humidification on symptoms and environmental 
complaints in office workers, an experimental study, 15:34714 
(R;Fl;In Finnish) 

The sum of megabytes equals gigawatts: Energy consumption 
and efficiency of office PC’s and related equipment, 15:34741 
(BA;US) 

OFFSHORE DRILLING 

Environmental code of practice for treatment and disposal of 
waste disharges from offshore oil and gas operations, 
15:34028 (R;CA) 

OHIO 

Atmospheric weathering caused by dry deposition of acidic 

compounds, 15:35787 (R;US) 
OIL SAND INDUSTRY 

Canadian minerals yearbook: Review and outlook, 1988, 
15:34558 (R;CA) 

Crude oil and natural gas, 15:34559 (RA;CA) 

OIL SAND OILS 
See BITUMENS 
OIL SANDS 

A 'H CRAMPS n.m.r. investigation of chemically and thermally 
treated asphalt ridge tar sand, 15:34086 (J;GB) 

Biodegradation of tar-sand bitumens from the Ard- 
more/Anadarko Basins, Oklahoma - Il. Correlation of oils, tar 
sands and source rocks, 15:34088 (J;GB) 

OIL SHALE DEPOSITS 
Review of the stratigraphic distribution and diagenetic history of 
abelsonite, 15:34081 (J:GB) 
OIL SHALE WASTE WATER 
See OIL SHALES 
WASTE WATER 
OIL SHALES 

Initial evaluation of fracturing oil shale with propellants for in situ 

retorting, 15:34082 (R;US) 
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OIL SPILL FINGERPRINTING 


OIL SPILL FINGERPRINTING 

See OIL SPILLS 

OIL SPILLS 

Commonwealth of Virginia Emergency Operations Plan. Volume 
2, Annex |-U: Oil and hazardous materials emergency re- 
sponse plan, 15:34034 (R;US) 

Landfarming of oily wastes: Enhancing degradation by specific 
amendments, 15:34022 (RA;CA) 

The Nestucca oil spill: Preliminary evaluation of impacts on the 
west coast of Vancouver Island, 15:34027 (R;CA) 

OIL WELLS 
Field trips tour southern California and Colorado. Front page, 
1986. Formal report, 15:34010 (R;US) 
OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 

Structural modeling of the distamycin A-d(CGCGAATTCGCG)= 
complex using 2D NMR and molecular mechanics, 15:36002 
(J;US) 

OLIVINE 
Thermodynamics of Fe-Mg olivines at mantle pressures: Mid- and 
far-infrared spectroscopy at high pressure, 15:36199 (J;US) 
OLIVINES 
See OLIVINE 
ON-LINE COMPUTERS 
See COMPUTERS 
ON-LINE CONTROL SYSTEMS 

Electromagnetic compatibility problematics for microprocessor 
on-line diagnostic system for high voltage plant components, 
15:34450 (R;IT;In Italian) 

Protection of fossil-fuel and nuclear power plant automatic con- 
trol systems against electromagnetic interference, 15:34306 
(R;IT;In Italian) 

The control system, 15:35438 (RA;ZA) 

ONCOGENIC VIRUSES 

Induction of transcription from the long terminal repeat of 
Moloney murine sarcoma provirus by UV-irradiation, x- 
irradiation, and phorbol ester, 15:36055 (J;US) 

ONDULATOR RADIATION 

An efficient subroutine for simulating undulator radiation in ray 

tracing program, 15:35475 (R;US) 
ONTARIO 

See also CHALK RIVER 

Acidic precipitation in Ontario study (APIOS), annual program 
report, 1988/1989, 15:34506 (R;CA) 

Countdown Acid Rain after two years: Summary and analysis of 
the fifth progress reports by Ontario's four major sources of 
sulphur dioxide, 15:35751 (R;CA) 

Final report on the determination of APIOS precipitation chem- 
istry from the climatology of regional precipitation episodes, 
15:35750 (R;CA) 

Historical streamflow summary: Ontario, to 1988, 15:35889 
(R;CA) 

Laboratory methods for testing peat: Ontario Peatland Inventory 
Project, 15:33914 (R;CA) 

Long Rapids Formation: An Upper Devonian Black shale in the 
Moose River Bassin, northern Ontario, 15:34080 (RA;CA) 

Major ion chemistry of the pre-melt snowpack, Turkey Lakes 
Watershed, 1980 - 1988, 15:35822 (R;CA) 

Peat and peatiand resources of northwestern Ontario, 15:33940 
(R;CA) 

Surface water data: Ontario, 1988, 15:34224 (R;CA) 

OPERATING COST 

Bulk transmission system loss analysis: 

guide: Final report, 15:34458 (R;US) 
OPERATION 

Requirements for a fuel cell for transportation application, 

15:34599 (R;US) 
OPERATIONAL AMPLIFIERS 

Transient radiation hardened CMOS (complementary metal ox- 
ide semiconductor) operational amplifiers. Master's thesis, 
15:35659 (R;US) 

OPERATORS(QUANTUM FIELD THEORY) 

See QUANTUM OPERATORS 
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OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 


OPTICAL EQUIPMENT 
A real time collimation sensor using a shear plate and a spatial 
light modulator, 15:35668 (R;US) 
Expanded damage test facilities at LLNL, 15:34981 (R;US) 
Sandia's search for environmentally sound cleaning processes 
for the manufacture of electronic assemblies and precision 
machined parts, 15:34796 (R;US) 


OPTICAL FIBERS 
Comparison of some fiber optic configurations for measurement 
of luminescence and Raman scattering, 15:35673 (J;US) 
Sol-gel processing for fiber optic applications, 15:35080 (R;US) 
Wavelength selection for fiber optic Raman spectroscopy. Part 
1, 15:35672 (J;US) 
OPTICAL PROPERTIES 
See also COLOR 
LUMINOSITY 
REFLECTIVITY 
Plan for a laser weapon verification research program, 
15:34845 (R;US) 
OPTICAL SPECTROMETERS 
The design and construction of an automated multi-object spec- 
troscopy system (AMOS), 15:35669 (R;US) 


OPTICAL SYSTEMS 
Applications of PC-based digital imaging for storing microscopy 
images on optical disks, 15:36685 (R;US) 
OPTOACOUSTIC CELLS 
See PHOTOACOUSTIC SPECTROMETERS 


ORBITS 
Calculation of closed orbit errors due to misalignment of combined 
function magnets with large bend angle, 15:35450 (R;US) 
Closed orbit errors and correction in the SXLS ring, 15:35628 
(R;US) 
OREGON 
Active tectonics along the western continental margin of the 
conterminous United States, 15:36172 (RA;US) 
Tracer dye transport from a well fitted with a downhole heat ex- 
changer, Klamath Falls, Oregon: Final report, 15:34287 (R;US) 


ORGANIC BROMINE COMPOUNDS 
See also BROMINATED ALIPHATIC HYDROCARBONS 
X-ray optical activity and the Faraday effect in cobalt and its 
compounds, 15:34913 (J;US) 


ORGANIC CHLORINE COMPOUNDS 
See also CHLORINATED ALIPHATIC HYDROCARBONS 
CHLORINATED AROMATIC HYDROCARBONS 
METHYLENE CHLORIDE 
PHOSGENE 

Energy impacts of technical alternatives for chlorofluorocarbons 
used in refrigeration, insulation and mobile air conditioning 
applications, 15:34749 (BA;US) 

Kinetics and thermochemistry of the equilibrium CCig + O2 2 
CClgO2, 15:35819 (J;US) 

Stabilization/solidification of wastes containing volatile organic 
compounds in commercial cementitious waste forms, 
15:34110 (R;US) 

ORGANIC COMPOUNDS 

See also ALDEHYDES 
AMINES 
AROMATICS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
LIPIDS 
ORGANIC HALOGEN COMPOUNDS 
ORGANIC NITROGEN COMPOUNDS 
ORGANIC OXYGEN COMPOUNDS 
ORGANIC PHOSPHORUS COMPOUNDS 
ORGANIC POLYMERS 
ORGANIC SILICON COMPOUNDS 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 





Air Pollution Monitoring 

Environmental chamber test methodology for characterizing or- 
ganic vapors from solid emission sources, 15:35817 (BA;US) 

Field demonstration for mobile FT-IR for detection of volatile or- 
ganic chemicals, 15:35774 (R;US) 

Guidance on applying the data-quality objectives process for 
ambient-air monitoring around Superfund sites (stages 1 and 
2), 15:35803 (R;US) 

Guidance on applying the data-quality objectives process for 
ambient-air monitoring around Superfund sites (Stage 3), 
15:35804 (R;US) 

Handbook: Hazardous-waste-incineration measurement guid- 
ance manual. Volume 3 of the hazardous-waste-incineration 
guidance series, 15:35753 (R;US) 

Technical assistance document for sampling and analysis of 
toxic organic compounds in ambient air. Final report, 
15:35763 (R;US) 

Temporal variability measurement of specific volatile organic 
compounds, 15:35791 (R;US) 

Volatile organic components of air samples collected from Vertical 
Launch Missile capsules. Summary report, 15:35731 (R;US) 

Biodegradation 

Fiscal year 1988 program report: Colorado Water Resources 

Research Institute. Annual report, 15:35903 (R;US) 
Chemical Analysis 

Advanced methodologies for sampling and analysis of toxic or- 
ganic chemicals in ambient outdoor, indoor, and personal 
respiratory air, 15:35796 (R;US) 

Preprocessing, variable selection, and classification rules in the 
application of SIMCA pattern recognition to mass spectral 
data, 15:35795 (R;US) 

Quality assurance guidelines for organic analysis. Technical re- 
port, 15:35855 (R;US) 

Ecological Concentration 

National air pollutant emission estimates, 1940-1988. Final re- 

port, 15:35797 (R;US) 
Environmental Transport 

Effect of acid treatment on dissolved organic carbon retention 

by a spodic horizon, 15:35838 (R;US) 
Health Hazards 

Neurotoxic effects of controlled exposure to a complex mixture 

of volatile organic compounds. Final report, 15:35762 (R;US) 
Leaching 

Stabilization/solidification of wastes containing volatile organic 
compounds in commercial cementitious waste forms, 
15:34110 (R;US) 

Mineralization 

Aerobic and anaerobic microbial activity in deep subsurface 

sediments from the Savannah River Plant, 15:35850 (J;US) 
Pollution Regulations 

Volatile organic compounds in coatings. January 1980-February 
1990 (A Bibliography from World Surface Coatings abstracts). 
Report for January 1980-February 1990, 15:36100 (R;US) 

Removal 

Effects of surfactants on the desorption of organic contaminants 
from aquifer materials. Doctoral thesis, 15:35856 (R;US) 

Treatability of RCRA compounds in a BOD/nitrification waste- 
water treatment system with dual-media filtration, 15:35905 
(R;US) 

Synthesis 

Enzymes in organic synthesis: Use of subtilisin and a highly sta- 
ble mutant derived from multiple site-specific mutations, 
15:35968 (J;US) 

Water Pollution Control 

Industrial waste-water volatile organic compound emissions. 
Background information for BACT/LAER determinations, 
15:35906 (R;US) 

ORGANIC FLUORINE COMPOUNDS 

See also FLUORINATED ALIPHATIC HYDROCARBONS 

Energy impacts of technical alternatives for chlorofluorocarbons 
used in refrigeration, insulation and mobile air conditioning 
applications, 15:34749 (BA;US) ; 

The interaction of small oxygenated fluorocarbons and hydro- 
carbons with the Ru(001) surface, 15:35194 (R;US) 


ORGANIC POLYMERS 


ORGANIC HALOGEN COMPOUNDS 
See also ORGANIC BROMINE COMPOUNDS 
ORGANIC CHLORINE COMPOUNDS 
ORGANIC FLUORINE COMPOUNDS 

Methods of reducing water contaminants: Removal of organic 

compounds, 15:35924 (R;US) 
ORGANIC MATTER 

See also PEAT 

Assessment of the significance of organically-bound tritium in 
environmental materials, 15:36037 (R;CA) 

The characterization and bioavailability of dissolved organic car- 
bon in deep subsurface and surface waters, 15:35861 (R;US) 

ORGANIC NITROGEN COMPOUNDS 

See also AZO COMPOUNDS 

GUANIDINES 
NITRILES 

NITRO COMPOUNDS 
PARATHION 
PORPHYRINS 

Design and performance of the constructed wetland wastewater 
treatment system at Phillips High School, Bear Creek, Al- 
abama, 15:34811 (R;US) 

Methyinitrene: Theoretical predictions of its molecular structure 
and comparison with the conventional C-N single bond in 
methylamine, 15:35159 (J;US) 

Multimetallic ruthenium(II) complexes based on biimidazole and 
bibenzimidazole: Effect of dianionic bridging ligands on Re- 
dox and spectral properties, 15:35208 (J;US) 

Synthesis and properties of chiral rhenium ether complexes of the 
formula [(7>-CsHs)Re(NO)(PPh3)(OR2)}*X~, 15:35213 (J;US) 

Synthesis, structure, and characterization of a mixed-valence 
manganese(Ill)-Manganese(IV) bis(u-oxo) complex with a 
macrocyclic tetraaza ligand, 15:35238 (J;US) 

ORGANIC OXYGEN COMPOUNDS 

See also DIOXANE 

DIOXIN 
EPOXIDES 
ETHERS 
FURANS 
PSORALEN 

Models for organometallic polymers. Zigzag chains of 
Mo2(O2CCHs3),4 units linked by DMPE and TMED ligands, 
15:35228 (J;US) 

X-ray study of Ta(CHCMe3)(S-2,4,6-CeH>-i-Pr3)3(SEte) sug- 
gests why it is inactive for metathesis of ordinary olefins, 
15:34220 (J;US) 

ORGANIC PHOSPHORUS COMPOUNDS 

See also PHOSPHOLIPIDS 

PHOSPHONATES 

Dynamics of molecular hydrogen in the complex trans-[Fe(n?- 
H2)(H)(PPh2CH2CH2PPh2)s]BF, in the solid state as 
revealed by neutron-scattering experiments, 15:35220 (J;US) 

Electronic structure factors of Si-H bond = ac- 
tivation by transition metals. Valence photoelectron 
spectra of (n°-CsH,CH3)Mn(CO)(PMe3)HSICl, and (7°- 
Cs5H4,CH3)Mn(CO)(PMe3)HSiHPhz ... , 15:35223 (J;US) 

Models for organometallic polymers. Zigzag chains of 
Mo2(O2CCHs3),4 units linked by DMPE and TMED ligands, 
15:35228 (J;US) 

Synthesis and characterization of technetium(Iil) and tech- 
netium(Il) complexes with mixed phosphine-, chloride, 
and nitrogen-donor ligands. X-ray crystal structure of 
TeClg(PPhg)(bpy), 15:35216 (J;US) 

Synthesis and properties of chiral rhenium ether complexes of the 
formula [(n°-CsHs)Re(NO)(PPh3)(OR2)]*X~, 15:35213 (J;US) 

ORGANIC POLYMERS 
See also COPOLYMERS 
POLYAMIDES 
POLYESTERS 
POLYETHYLENE GLYCOLS 
POLYOLEFINS 
RUBBERS 

Mechanistic aspects of polymer chemistry for radiation curing, 

15:35260 (R;CA) 
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ORGANIC POLYMERS 


Polymers for mobility control in enhanced oil recovery: Final re- 
port, 15:34001 (R;US) 

Radiation dose rate effects in polymeric cable materials: Pt. 1: 
Initial survey, 15:35049 (R;GB) 


ORGANIC SILICON COMPOUNDS 
See also SILANES 
Part 1, Synthesis and thermolysis of cyclopentadienyl and pen- 
tamethylcyclopentadienyl molybdenum dioxo alkoxides; Part 
2, Structural characterization of polysilicate intermediates 
formed during sol-gel polymerization, 15:35190 (R;US) 


ORGANIC SOLVENTS 
NIOSH testimony on jewelry industry before the Subcommittee 
on Labor Standards, House Committee on Education and La- 
bor by P. J. Landrigan, October 2, 1979, 15:36073 (R;US) 
Production of abiotic receptors by molecular imprinting of pro- 
teins, 15:35967 (J;US) 


ORGANIC SULFUR COMPOUNDS 

See also METHIONINE 

SULFONATES 
SULFONIC ACIDS 
SULFOXIDES 
THIOCYANATES 
THIOLS 
THIONAPHTHENES 

A novel hexachelating amino-thiol ligand and its complex with 
gallium(ill), 15:35217 (J;US) 

Degradation of organic sulfur compounds by a coal-solubilizing 
fungus, 15:33875 (R;US) 

Microbial desulfurization of alkali solubilized Illinois No. 6 coal, 
15:33897 (BA;US) 

Molecular identities in first-principles self-consistent-field band 
electronic structures of the organic superconducting salts B- 
(BEDT-TTF)oX (X— = I3~, Aula, IBro—), 15:35101 (J;US) 

Synthesis and characterization of a technetium(lll) nitrosyl com- 
pound: Te(NO)(Cl)(SC1o9H43)3, 15:35226 (J;US) 

X-ray study of Ta(CHCMe3)(S-2,4,6-CgH2-i-Pr3)3(SEto) sug- 
gests why it is inactive for metathesis of ordinary olefins, 
15:34220 (J;US) 


ORGANOMETALLIC COMPOUNDS 

A new ortho-metalated dichloro-bridged complex of iridium(III) 
with 2,2'-bipyridine: [(Ir(bpy-C*,N’)(bpy-N,N’)Cl)o][Cl]o, 
15:35215 (J;US) 

Adsorption of organorhodium species on metal oxide surfaces: 
Theoretical aspects, 15:35145 (J;US) 

An oxo-bridged binuclear vanadium(II|) 2,2’-bipyridine complex 
and its vanadium(IV) and vanadium(V) oxidation products, 
15:35211 (J:US) 

Electron transfer in organouranium and transuranium systems, 
15:35269 (J;US) 

Preparation and study of the Fe2*-benzyne ion in the gas 
phase, 15:34219 (J;US) 

Reactions of [Cp(CO)2Fe=CHAr]* (Ar = p-CgH4OMe) with O=N- 
Ar’ (Ar’ = CeHs, p-CeH4sNMez) and PhN=NPh, 15:35212 (J;US) 

Studies of mixed-valence linear-chain complexes crystal- 
lized at elevated pressures. Crystal structures of 
[Pt(en)2][Pt(en)xX2](ClO4), (X = Br, I), 15:35224 (J;US) 

Synthesis and characterization of technetium(lll) and tech- 
netium(Il) complexes with mixed phosphine-, chloride, 
and nitrogen-donor ligands. X-ray crystal structure of 
TeCls(PPh3)(bpy), 15:35216 (J;US) 

Synthesis and structural studies of sodium complexes of sym- 
dibenzo-14-crown-4 ionizable lariat ethers, 15:35221 (J;US) 
X-ray absorption spectroscopic evidence for binding of the com- 
petitive inhibitor 2-mercaptoethanol to the nickel sites of Jack 
bean urease. A new Ni-Ni interaction in the inhibited enzyme, 

15:34215 (J;US) 

X-ray study of Ta(CHCMe3)(S-2,4,6-C,H2-i-Pr3)3(SEt.) sug- 
gests why it is inactive for metathesis of ordinary olefins, 
15:34220 (J;US) 


ORNL 
An overview of remedial action technical information support ac- 


tivities funded by the US Department of Energy’s Office of 
Environmental Restoration, 15:34165 (R;US) 
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Guidance for preparation of safety analysis reports, 15:34170 
(R;US) 
Radiation-induced temperature shift of the ASME K,, curve, 
15:34401 (BA;US) 
Waste reduction program at Oak Ridge National Laboratory dur- 
ing CY 1989, 15:34142 (R;US) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORNL-PCA REACTOR 
Bulk shielding facility quarterly report, October, November, and 
December 1989, 15:34400 (R;US) 
ORR REACTOR 
Oak Ridge reactor shutdown maintenance and surveillance 
quarterly report, July, August, and September 1989, 15:34399 
(R;US) 
OSCILLATIONS (PLASMA) 
See PLASMA WAVES 
OSCILLATORS 
See also ANHARMONIC OSCILLATORS 
A nonlinear oscillator, 15:35574 (R;US) 
OSMIUM 
Secondary neutral mass spectrometry using three-color reso- 
nance ionization: Os detection at the ppb level and Fe 
detection in Si at the 40 ppt level, 15:35169 (R;US) 
OSMIUM COMPLEXES 
Preparation and properties of the nitrido-bridged osmium(IV) 
binuclear complexes [Os'¥2N(NH3);9_n,ClnJCls_, (n = 2, 3), 
15:35239 (J;US) 
OSMOSIS 
Accumulation of trehalose by Escherichia coli K-12 at high 
osmotic pressure depends on the presence of amber sup- 
pressors, 15:35978 (J;US) 
OTEC 
See OCEAN THERMAL ENERGY CONVERSION 
OUTER CONTINENTAL SHELF 
See CONTINENTAL SHELF 
OUTPUT 
See PRODUCTION 
OXALIC ACID 
Spectroscopic evidence for organic diacid complexation with 
dissolved silica in aqueous systems - |. Oxalic acid, 15:35945 
(J;GB) 
OXETANE 
See ETHERS 
OXIDANTS 
See OXIDIZERS 
OXIDES 
See also ALUMINIUM OXIDES 
BARIUM OXIDES 
BISMUTH OXIDES 
CALCIUM OXIDES 
CERIUM OXIDES 
CHROMIUM OXIDES 
COPPER OXIDES 
CURIUM OXIDES 
DYSPROSIUM OXIDES 
ERBIUM OXIDES 
EUROPIUM OXIDES 
GADOLINiIUM OXIDES 
GALLIUM OXIDES 
INDIUM OXIDES 
IRON OXIDES 
LANTHANUM OXIDES 
LEAD OXIDES 
MAGNESIUM OXIDES 
MANGANESE OXIDES 
MOLYBDENUM OXIDES 
NEODYMIUM OXIDES 
NICKEL OXIDES 
NITROGEN OXIDES 
PHOSPHORUS OXIDES 
PRASEODYMIUM OXIDES 
SILICON OXIDES 
STRONTIUM OXIDES 





SULFUR OXIDES 
TANTALUM OXIDES 
THALLIUM OXIDES 
THORIUM OXIDES 
TITANIUM OXIDES 
TUNGSTEN OXIDES 
VANADIUM OXIDES 
YTTRIUM OXIDES 
ZINC OXIDES 
ZIRCONIUM OXIDES 
Oxide thermal stability on gamma titanium aluminide, 15:34972 
(R;US) 
OXIDIZERS 
Studies on alterations of the 86-rubidium efflux from rat pancre- 
atic islets caused by thiol and thiol oxidants, 15:35956 
(R;DE;In German) 
OXIDIZING AGENTS 
See OXIDIZERS 


OXIRANS 
See EPOXIDES 


OXOPROPANE 
See ACETONE 


OXYGEN 

Absolute photoionisation cross sections of open-shell atoms: An 
experimental modulation spectroscopic study at 584 A. Doc- 
toral thesis, 15:36257 (R;NL) 

Calculation of rate constants for the reactions of OP) with 
olefins using a nonadiabatic electronic tunneling model, 
15:35820 (J;US) 

Flash photolysis-shock tube kinetic study of the reaction of OP) 
with ethylene: 1,052 K { <=} T { <=}2,284K, 15:35235 (J;US) 

Kinetics and thermochemistry of the equilibrium CCl, + O2 = 
CClzO0z2, 15:35819 (J;US) 

Multiplet-specific shape resonance and autoionization effects in 
(2+1) resonance enhanced multiphoton ionization of Oz via 
the d 'Il, state, 15:36291 (J;US) 

Surface oxidation and ductility loss in boron-doped NizAl at 
760°C, 15:34911 (J;US) 

Upgrading of directrly liquefied biomass to transportation fuels, 
15:34199 (R;SE) 

OXYGEN 16 

Spins and spin alignments in '®0+'®O inelastic scattering, 
15:36409 (J;US) 

Two-photon decay of the first excited 0* state in '°O, 15:36442 
(J;US) 

OXYGEN 16 REACTIONS 

Spins and spin alignments in '®0+'®O inelastic scattering, 

15:36409 (J;US) 
OXYGEN 16 TARGET 

Relaxation of angular momentum in fission and quasifission re- 
actions, 15:36404 (J;US) 

Spins and spin alignments in '®0+'®O inelastic scattering, 
15:36409 (J:US) 

OXYGEN 17 REACTIONS 
Compound and precompound effects in photon decay of the gi- 
ant dipole resonance, 15:36422 (J;US) 
OXYGEN COMPOUNDS 
See also ALUMINATES 

FERRITES 
MANGANATES 
NITRATES 
OXIDES 
SILICATES 
SULFATES 
SULFITES 
WATER 

Direct observation of structural defects in laser-deposited super- 
conducting Y-Ba-Cu-O thin films, 15:35098 (J;US) 

Electronic structure study of the formal oxidation states of 
thallium, lead, bismuth in the ASr2Ca,_;Cu,O2,,3 supercon- 
ductors (A = Tig sPbo 5, Tlo sBio.5), 15:35100 (J;US) 

Experimental studies on energy storage. Final report, August 
1986-July 1989, 15:34482 (R;US) 


PACIFIC OCEAN 


Structural origin of the electronic instability in titanium bronze 
Nap 25 TIO2, 15:35232 (J;US) 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN HYDRIDES 
See WATER 
OXYGEN IONS 

Evidence for ion cooling and an observation of ion heating in 
Cornell EBIS |, 15:35619 (J;US) 

Observation of Landau resonances well above threshold in a 
high-resolution (Af70 MHz) laser photodetachment study of 
O-, 15:36271 (J;US) 

OXYGEN ISOTOPES 

See also OXYGEN 16 

Search for low-Z nuclei containing massive stable particles, 
15:36400 (J;US) 

OXYGEN METERS 
Development and testing of high-temperature oxygen sensors, 
15:35329 (R;DK;in Danish) 
OXYMETHYLENE 
See FORMALDEHYDE 
OZONE 

2,4-dinitrophenylhydrazine-coated silica gel cartridge method for 
determination of formaldehyde in air: Identification of an 
ozone interference, 15:35784 (R;US) 

Air quality measurements and characterizations for vegetation 
effects research, 15:35732 (R;US) 

Diagnostic studies of ozone in the northeastern United States 
based on applications of the regional oxidant model (ROM). 
Final report, 15:35789 (R;US) 

Effects of ambient ozone on respiratory function in healthy 
adults exercising outdoors, 15:36080 (R;US) 

Effects of anthropogenic hydrocarbon emission reductions in ur- 
ban areas with high biogenic hydrocarbon emission rates: 
Tampa and St. Petersburg case study. LAA Report No. p137-1. 
Report for November 1988-November 1989, 15:35771 (R;US) 

Impact of ozone and sulfur dioxide on the yield of agricultural 
crops. Technical bulletin, 15:36071 (R;US) 

Increased 8-hydroxyguanine content of chloroplast DNA from 
ozone-treated plants, 15:36085 (R;US) 

NIOSH testimony on flight attendants and airport ground-crew 
workers before the Subcommittee on Government Activities 
and Transportation, House Committee on Government Oper- 
ations by J. M. Melius, August 16, 1980, 15:36074 (R;US) 

National air quality and emissions trends report, 1988, 15:35798 
(R;US) 

Nimbus 7 solar backscatter ultraviolet (SBUV) ozone products 
user's guide, 15:35749 (R;US) 

Ozone production from irradiation of acetylene/chiorine mixtures 
in air, 15:35756 (R;US) 

Physiological basis of differential plant sensitivity to changes in 
atmospheric quality, 15:36090 (R;US) 

OZONE LAYER 

Stratospheric ozone depletion: Implications for marine ecosys- 
tems, 15:35783 (R;US) 

1,4-DIOXANE 

See DIOXANE 

1-PROPANOL 

See PROPANOLS 


P 


P-N JUNCTIONS 
Track structure effects at p-n junctions in microelectronic cir- 
cuits, 15:35661 (BA:GB) 
PACIFIC NORTHWEST LABORATORIES 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
PACIFIC OCEAN 
See also PUGET SOUND 
Active tectonics along the western continental margin of the 
conterminous United States, 15:36172 (RA;US) 
Fluid flow and sound generation at hydrothermal vent fields 
Doctoral thesis, 15:34285 (R;US) 
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PACKAGING 


PACKAGING 

Guidelines on requirements and test methods for radioactive 
substances of a special form, packagings and packages for 
transport of radioactive substances, 15:36460 (R;DD;In Ger- 
man) 

PAH 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PAINTS 

Effluent treatment in the paint and coating industry. January 
1980-January 1990 (A Bibliography from World Surface Coat- 
ings Abstracts). Report for January 1980-January 1990, 
15:35807 (R;US) 

Sister chromatid exchange analysis to monitor genotoxic chemi- 
cals. March 1978-July 1989 (A Bibliography from Pollution 
Abstracts). Report for March 1978-July 1989, 15:33979 (R;US) 

PAKISTAN 

[Symposium on energy conservation]: Foreign trip report, May 

9-15, 1990, 15:34544 (R;US) 
PALLADIUM 


Isolation of the noble metals ruthenium and palladium from nitric , 


acid process flows containing complexing agents in nuclear 
fuel reprocessing, 15:34098 (R;US) 
Magneto-optical properties of ultrathin ferromagnetic films, 
15:34903 (BA;US) 
Surface-controlled deuterium-palladium interactions, 15:34941 
(J;US) 
PALLADIUM BASE ALLOYS 
The origin of poorly conditioned susceptibility matrix within in- 
verse CVM [Cluster Variation Method] algorithm in the case of 
Pd3V: A comparison to the case of NisV, 15:34898 (R;US) 
PALLADIUM SILICIDES 
An in situ observation of the growth kinetics and stress relax- 
ation Pd2Si thin films on Si(111), 15:35112 (J;US) 
PALMITIC ACID 
See HEXADECANOIC ACID 
PAMPUS STORAGE RING 
Bunch length in Internal target mode, 15:35629 (R;NL) 
Injection parameters and beam oscillations during extraction, 
15:35631 (R;NL) 
Instability investigation for storage mode: Microwave instability 
(single-bunch instability), 15:35630 (R;NL) 
Optics of the Amsterdam Pulse Stretcher project: Status report, 
15:35632 (R;NL) 
PAPER 
Office paper recycling: An implementation manual, 15:34805 
(R;US) 
PAPER INDUSTRY 
Use of briquetted and unbriquetted pulp and paper mill sludge in 
a hog fuel boiler: Burning tests: Final report, 15:34799 (R;US) 
PARABANIC ACID 
See ORGANIC OXYGEN COMPOUNDS 
PARACHUTES 
Wind tunnel study of wake downwash behind A 6% scale model 
B1-B aircraft, 15:34767 (R;US) 
PARAFFINS 
See ALKANES 
PARALLEL PROCESSING 
A scaleable architecture for exploiting demand-driven and data- 
driven parallel computation, 15:36676 (BA;US) 
Locality in parallel computation. Master’s thesis, 15:36642 (R;US) 
On the design of a concurrent image analysis system, 15:36648 
(R;US) 
PARAMAGNETIC RESONANCE (NUCLEAR) 
See NUCLEAR MAGNETIC RESONANCE 
PARASITES 
See also VIRUSES 
Epidemiology and control of infectious diseases of salmonids in 
the Columbia River Basin: Annual report FY 1987, 15:36005 
(R;US) 
PARATHION 
Bioremediation of explosives, 15:35829 (R;US) 
PARTIAL DIFFERENTIAL EQUATIONS 
See also BOLTZMANN EQUATION 
EQUATIONS OF MOTION 
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FOKKER-PLANCK EQUATION 
NAVIER-STOKES EQUATIONS 

Transformation group methods in plasma physics, 15:36559 
(R;RO;In Romanian) 

PARTICLE BEAM FUSION ACCELERATOR 

lon contamination of x-ray pinhole camera images on PBFA Il, 
15:36607 (R;US) 

PARTICLE BEAMS 

See also LEPTON BEAMS 

Problems for the beam loss in intense ion linear accelerators, 
15:35471 (RA;US) 

Underdense plasma lenses for focusing particle beams, 
15:35469 (RA;US) 

PARTICLE BOOSTERS 
The generation of a reference design for TRIUMF KAON factory 
booster magnet excitation, 15:35600 (BA;US) 
PARTICLE INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
INCLUSIVE INTERACTIONS 
PHOTON-PHOTON INTERACTIONS 
QUARK-GLUON INTERACTIONS 

A covariant multiple scattering series for elastic projectile-target 
scattering, 15:36339 (R;US) 

Description of the particle core interaction within a projection af- 
ter variation formalism, 15:36529 (R;RO) 

PARTICLE KINEMATICS 

Wave-kinetic formulation of incoherent linear mode conversion, 

15:36678 (J;US) 
PARTICLE SIZE 

Fracture of tellurium powder particles during particle size analy- 

sis, 15:34892 (R;US) 
PARTICLE TRACKS 

Effects of track structure on neutron microdosimetry and nan- 
odosimetry, 15:36455 (BA;GB) 

Perspectives on the development of track physics, 15:36451 
{BA;GB) 

Physical aspects of charged particle track structure, 15:36449 
(BA;GB) 

PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICLES 
See also DROPLETS 
PARTICULATES 

Basics of smoothed particle hydrodynamics, 15:36296 (R;US) 

Fracture of tellurium powder particles during particle size analy- 
sis, 15:34892 (R;US) 

PARTICULATES 

Compendium of methods for the determination of air pollutants 
in indoor air, 15:35800 (R;US) 

Electrostatic precipitators. January 1979-April 1989 (A Bibliogra- 
phy from the NTIS data base). Report for January 1979-April 
1989, 15:35809 (R;US) 

Electrostatic precipitators. May 1989-April 1990 (A Bibliography 
from the NTIS data base). Report for May 1989-April 1990, 
15:35810 (R;US) 

Evaluating the performance of ceramic candle filters in a hot 
particulate-laden stream, 15:33918 (R;US) 

Gas scrubbers used in pollution control. August 1987-March 
1990 (A Bibliography from the COMPENDEX data base). Re- 
port for August 1987-March 1990, 15:35808 (R;US) 

National air pollutant emission estimates, 1940-1988. Final re- 
port, 15:35797 (R;US) 

National air quality and emissions trends report, 1988, 15:35798 
(R;US) 

Receptor model technical series. Volume 3 (1989 revision): 
CMB7 user’s manual, 15:35755 (R;US) 

Review of atmospheric dispersion modeling procedures for sur- 
face coal mines. Draft report, 15:33931 (R;US) 

Status of proof-of-concept testing at the CFFF [Coal Fired Flow 
Facility], 15:34587 (R;US) 

Users guide for the conversion of Navy paint-spray-booth partic- 
ulate emission-contro! systems from wet to dry operation. 
Final report, January-September 1989, 15:35770 (R;US) 





PARTON MODEL 

Evaluation of higher order corrections to jet production, 
15:36337 (R;FR) 

PASSIVE SOLAR COOLING SYSTEMS 

Introduction, 15:34685 (BA;US) 

Passive cooling systems, 15:34690 (BA;US) 

The state of passive cooling research, 15:34691 (BA;US) 

Ventilative cooling, 15:34686 (BA;US) 

PASSIVE SOLAR HEATING SYSTEMS 

Measurement and analysis of energy consumption in the "Arti- 

san Solar House”, 15:34680 (R;DK;In Danish) 
PATHOGENS 

Epidemiology and control of infectious diseases of salmonids in 
the Columbia River Basin: Annual report FY 1987, 15:36005 
(R;US) 

Survival and activity of Streptococcus faecalis and escherichia 
coli in tropical freshwater, 15:35943 (J;US) 

PAVEMENTS 

Asphalt construction, premature rutting, and surface-friction 

courses, 15:34761 (R;US) 
PBF REACTOR 
Use of the power burst facility for boron neutron capture ther- 
apy, 15:34397 (R;US) 

PBFA 

See PARTICLE BEAM FUSION ACCELERATOR 
PCA-ORNL REACTOR 

See ORNL-PCA REACTOR 
PCB 

See CHLORINATED AROMATIC HYDROCARBONS 
PEA PLANT 

See PISUM 
PEAT 

Alternatives of the rain warning system for peat production; a 
preliminary study, 15:33947 (R;Fl;in Finnish) 

Feedstock characteristics and preparation for peat gasification. 
Annual report, January-December 1980, 15:33893 (R;US) 

Flash pyrolysis of peat, wood, bark, and lignin: Part 3. Results 
of flash pyrolysis experiments with peat and pine bark, 
15:35283 (R;Fl;in Finnish) 

Laboratory methods for testing peat: Ontario Peatland Inventory 
Project, 15:33914 (R;CA) 

Monitoring of peat production in the summer 1988, 15:33946 
(R;Fl;In Finnish) 

OPTIMITURVE research programme, seminar 2 for research 
scientists, 15:33943 (R;Fl;in Finnish) 

Pre-dewatering of a peat slurry by Reductor, 15:33865 (R;SE;In 
Swedish) 

Project surface chemistry LU. Final report, 15:33872 (R;SE;In 
Swedish) 

Research results of the Optimiturve research program in 1989, 
15:33871 (R;Fl;in Finnish) 

Technical and economical evaluation of a milled peat production 
chain, 15:33944 (R;Fl;In Finnish) 

The effect of the rotation speed of the cutting disc and of the 
macerator on the capacity and the power demand of the sod 
peat machine, 15:33945 (R;Fl;in Finnish) 

PEATLANDS 
See WETLANDS 
PEBBLE BED REACTORS 

Transient thermal hydraulic measurements on the Particle Bed 

Reactor fuel element, 15:34350 (R;US) 
PELLET INJECTION 

CIT alpha particle extraction and measurement: Low-Z ablation 
cloud profile simulation for alpha-particle diagnostics: Techni- 
cal progress report, 1 September 1988-21 May 1990, 
15:36549 (R;US) 

PELLETS (FUEL) 
See FUEL PELLETS 
PENNING ION SOURCES 

Pulsed H~ beams from Penning SPS sources equipped with 
circular emitters, 15:35507 (RA;US) 

Spatial distributions of the emitting species in a penning 
surface-plasma source, 15:35576 (R;US) 


PETROLEUM 


PENNSYLVANIA 
Superfund Record of Decision (EPA Region 3): Cryochem, PA. 
(First remedial action), September 1989, 15:35915 (R;US) 

PENTAMETHYLENEIMINES 

See PIPERIDINES 
PEOPLE 

See HUMAN POPULATIONS 
PEOPLES REPUBLIC OF CHINA 

See CHINA 
PERFORMANCE 

Comparison between CMPO and DHDECMP for alpha decon- 
tamination of radioactive liquid waste, 15:34096 (R;US) 

The effects of different diffusion sources on silicon solar cell re- 
combination properties, 15:34263 (R;US) 

Use of briquetted and unbriquetted pulp and paper mill sludge in 
a hog fuel boiler: Burning tests: Final report, 15:34799 (R;US) 

PERFORMANCE TESTING 

Demonstration of the integral wind turbine model PHATAS- 
REGHAT by means of calculations on the NEWECS-45, 
15:34299 (R;NL;In Dutch) 

PERLITE 

Heat transfer characteristics of a masonry cavity wall, 15:35094 
(BA;US) 

Thickness and density of loose-fill insulations after installation in 
residential attics, 15:35095 (BA;US) 

PERMANENT MAGNETS 

Levitation force and magnetic stiffness in bulk high-temperature 

superconductors, 15:35016 (J;US) 
PERMEABILITY 

Implementation of initial tests in the Brine inflow Room (Room 

Q) of the Waste Isolation Pilot Plant, 15:34150 (R;US) 
PEROVSKITES 
AES and EELS analysis of TIBaCaCuO, thin films at 300 K and 
at 100 K, 15:34998 (J;US) 
Characterization of BizSr2Ca;Cu2Og, 15:35000 (J;US) 
Interaction of CO, CO2 and H20 with Ba and YBa2Cu,07, 
15:35002 (J;US) 
Magnetic mechanisms of high-temperature superconductivity 
(invited), 15:35022 (J;US) 
Oxygen and copper valencies in oxygen-doped superconduct- 
ing LagCuO, 13, 15:35001 (J;US) 
Photoemission from single-crystal EuBazCu3O¢,, cleaved be- 
low 20 K; Metallic-to-insulating surface transformation, 
15:34999 (J;US) 
Photoemission studies of high temperature superconductors, 
15:35003 (J;US) 
Reaction between YBa2Cu307_, and water, 15:35004 (J;US) 
PEROXIDASES 

See also CATALASE 

lodination of phenol, 15:35201 (R;DK) 
PERSONAL COMPUTERS 

Applications of PC-based digital imaging for storing microscopy 
images on optical disks, 15:36685 (R;US) 

PERSONNEL 

See also REACTOR OPERATUHS 

Artificial intelligence/expert systems within the US Army Depot 
System Command, 15:35704 (R;US) 

Evaluation of health effects in Sequoyah Fuels Corporation 
workers from accidental exposure to uranium hexafluoride, 
15:36039 (R;US) 

MIDAS, the Mobile Intrusion Detection and Assessment Sys- 
tem, 15:35707 (R;US) 

Radiological and chemical completion report for overhead pip- 
ing removal for the Weldon Spring Site Remedial Action 
Project, Weldon Spring, Missouri, 15:34120 (R;US) 

PERYLENE 

ENDOR of perylene radicals adsorbed on alumina and silica- 

alumina powders Il. The matrix effects, 15:35214 (J;US) 
PETROLEUM 

Annual outlook for oil and gas 1990, 15:34017 (R;US) 

Biodegradation of tar-sand bitumens from the Ard- 
more/Anadarko Basins, Oklahoma - Ii. Correlation of oils, tar 
sands and source rocks, 15:34088 (J;GB) 

Hydrocarbon geoscience research strategy, 15:33981 (R;US) 
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PETROLEUM 


International petroleum statistics report, May 1990, 15:34018 
R;US 

sasceolepi-Alabere marine ecosystem study annual report, Year 
1. Volume 1. Technical narrative. Final report, 15:34031 (R;US) 

Mississippi-Alabama marine ecosystem study annual report, 
Year 1. Volume 2. Appendices. Final report, 15:34032 (R;US) 

Oil research program implementation plan, 15:33982 (R;US) 

Outer Continental Shelf environmental assessment program. Fi- 
nal reports of principal investigators. Volume 66. Final report, 
15:34033 (R;US) 

Petroleum marketing monthly, March 1990, 15:34016 (R;US) 

Petroleum supply annual 1989: Volume 1, 15:34015 (R;US) 


PETROLEUM COKE 
See PETROLEUM PRODUCTS 


PETROLEUM DEPOSITS 

Devran-Shell Sarnia London Road Field gravity drainage of 
petroleum project, 15:34009 (RA;CA) 

Federal Outer Continental Shelf oil and gas activities: A socio- 
economic review. Annotated bibliography for Minerals 
Management Service, 15:33996 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Eastern Gulf of Mexico, 15:33993 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Western Gulf of Mexico, 15:33995 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Central Gulf of Mexico, 15:33994 (R;US) 

Ontario exploration: Method or magic?, 15:33987 (RA;CA) 

Studies related to the deep earth gas: Final report, 15:34046 
(R;US) 

PETROLEUM GEOLOGY 

Twenty-eighth annual conference [of the] Ontario Petroleum In- 

stitute Inc., 15:33986 (R;CA) 


PETROLEUM INDUSTRY 

Analysis and ranking of the acoustic disturbance potential of 
petroleum-industry activities and other sources of noise in the 
environment of marine mammals in Alaska. Final report, 
15:34030 (R;US) 

Biotechnology and fossil fuels, 15:34006 (RA;CA) 

Canadian minerals yearbook: Review and outlook, 1988, 
15:34558 (R;CA) 

Contractor safety checklist for the petroleum industry, 15:34013 
(R;CA) 

Crude oil and natural gas, 15:34559 (RA;CA) 

Microbial treatment for the fossil fuel industries, 15:34557 
(RA;CA) 

Oil and gas fiscal regimes of the western Canadian provinces, 
15:34014 (R;CA) 

Report on the ocean science and technology sector of the 
oceans industry of British Columbia, 15:34528 (R;CA) 


PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 
LIQUEFIED PETROLEUM GASES 
LUBRICATING OILS 
Management of bulk petroleum products, storage, and distribu- 
tion facilities. Directive, 15:34019 (R;US) 
Petroleum marketing monthly, March 1990, 15:34016 (R;US) 
Petroleum supply annual 1989: Volume 1, 15:34015 (R;US) 
Repair, upgrade, and closure of underground storage tanks: Fi- 
nal report, 15:34038 (R;US) 
PETROLEUM REFINERIES 
A study to achieve enhanced oil degradation based on compost- 
ing the oil with a biomass product: Final report, 15:34021 
(R;CA) 
Petroleum supply annual 1989: Volume 1, 15:34015 (R;US) 
PHARMACEUTICALS 
See DRUGS 


PHASE SPACE 
Chaotic diffusion across magnetic field in electrostatic three- 
waves dynamical systems, 15:36364 (R;FR) 
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PHASE TRANSFORMATIONS 

See also EVAPORATION 

A new perturbation theory of solids and fluids and its applica- 
tions to high-pressure melting problems, 15:36482 (R;US) 

PHASEOLUS 

Increased 8-hydroxyguanine content of chloroplast DNA from 

ozone-treated plants, 15:36085 (R;US) 
PHENANTHROLINES 

Synthesis and characterization of technetium(Ill) and tech- 
netium(Il) complexes with mixed phosphine-, chloride, 
and nitrogen-donor ligands. X-ray crystal structure of 
TeCla(PPh3)(bpy), 15:35216 (J;US) 

PHENOL 

Gas phas thermal reactions of aromatic ethers; Generation of p- 
xylylene and its derivative by zinc induced dehalogenation, 
15:35196 (R;US) 

Treatability of RCRA compounds in a BOD/nitrification waste- 
water treatment system with dual-media filtration, 15:35905 
(R;US) 

PHENOLS 

See also PHENOL 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Final technical 
progress report, February 1988—March 1989, 15:33883 (R;US) 

Functional group analysis in coal by *'p nmr spectroscopy: Fos- 
sil Energy quarterly report, October 1, 1988-December 31, 
1988, 15:33911 (R;US) 

lodination of phenol, 15:35201 (R;DK) 

PHENYL RADICALS 
Direct observation of microbubbles in directional solidification of 
salol, 15:35108 (J;US) 
PHENYLETHYLENE 
See STYRENE 
PHI4-FIELD THEORY 

Corrections to the thin-wall approximation in general relativity, 

15:36383 (J;US) 
PHORBOL ESTERS 

Induction of transcription from the long terminal repeat of 
Moloney murine sarcoma provirus by UV-irradiation, x- 
irradiation, and phorbol ester, 15:36055 (J;US) 

PHOSGENE 

Natural killer activity in Fischer-344 rat lungs as a method to as- 
sess pulmonary immunocompetence: Immunosuppression by 
phosgene inhalation, 15:36081 (R;US) 

PHOSPHATIDES 

See PHOSPHOLIPIDS 
PHOSPHITES 

See PHOSPHOROUS ACID 
PHOSPHOLIPIDS 

Membrane curvature, lipid segregation, and structural transitions 
for phospholipids under dual-solvent stress, 15:35998 (J;US) 

PHOSPHONATES 

The crystal structure of a zinc ethylenediamino-n methyl phos- 

phonate dichloride, 15:35139 (J;US) 
PHOSPHOROUS ACID 

Photochemical reactions of the binuclear platinum(ll) diphos- 

phite complex Pto(P205H2)44—, 15:35258 (J;US) 
PHOSPHORS 

See also LIQUID SCINTILLATORS 

Two-dimensional temperature mapping using thermographic 
phosphors, 15:34780 (R;US) 

PHOSPHORUS 

Design and performance of the constructed wetland wastewater 
treatment system at Phillips High School, Bear Creek, Al- 
abama, 15:34811 (R;US) 

PHOSPHORUS 31 

Study of $1P NMR chemical shift tensors and their correlation to 

molecular structure, 15:35156 (J;US) 
PHOSPHORUS 32 

The environmental effects of an extended Hanford plant shut- 

down, 15:34403 (R;US) 
PHOSPHORUS COMPOUNDS 
See also PHOSPHORUS OXIDES 





Single-ion conducting polymer electrolytes: Synthesis and char- 

acterization, 15:35093 (BA;US) 
PHOSPHORUS OXIDES 

An investigation of active and selective oxygen in vanadium 
phosphorus oxide catalysts for n-butane conversion to maleic 
anhydride, 15:35197 (R;US) 

PHOTOACOUSTIC SPECTROMETERS 

High sensitivity photoacoustic spectrometer for variable temper- 

ature solution studies, 15:35671 (J;US) 
PHOTOCHEMISTRY 

Photochemistry GU. Final report, 15:34269 (R;SE;In Swedish, 

English) 
PHOTOCONDUCTORS 

Integration of picosecond GaAs photoconductive devices with 
silicon circuits for optical clocking and interconnects, 
15:35082 (R;US) 

PHOTODETECTORS 

InGaAs/GaAs graded superlattices in photodetectors for wave- 

lengths beyond 1 um, 15:35081 (R;US) 
PHOTODIODES 

Integrated waveguide/photodiodes using vertical impedance 

matching, 15:35675 (J;US) 
PHOTOIONIZATION 

Absolute photoionisation cross sections of open-shell atoms: An 
experimental modulation spectroscopic study at 584 A. Doc- 
toral thesis, 15:36257 (R;NL) 

Large multiple collective line shifts observed in three-photon ex- 
citations of Xe, 15:36270 (J;US) 

Theoretical studies of the photophysics of He~(1s2s2p)* PO, 
15:36268 (J;US) 

PHOTOMAGNETOELECTRIC EFFECT 

See MAGNETIC FIELDS 

PHOTON-PHOTON INTERACTIONS 

Tensor of light-light scattering and muon anomalous magnetic 

moment, 15:36336 (R;SU;In Russian) 
PHOTONS 

Comparison of some x-ray sensors for verification, 15:35649 
(R;US) 

Detection of weak signals via the decay of an unstable state: 
Initiation of an injection-seeded laser, 15:35377 (J;US) 

Determinations of photon spectra. Master's thesis, 15:35635 
(R;US) 

Progress in the development of a spectroscopic method for the 
quantitative assay of actinides within a gaseous flow-stream, 
15:35175 (R;US) 

PHOTOSYNTHESIS 

Ammonia binds to the catalytic Mn of the oxygen-evolving com- 
plex of photosystem Il: Evidence by electron spin-echo 
envelope modulation spectroscopy, 15:35144 (J;US) 

PHOTOSYNTHETIC BACTERIA 

Cloning and expression of a structural gene from Chlorobium 
vibrioforme that complements the hemA mutation in Es- 
cherichia coli, 15:35970 (J;US) 

Pathways of the rise and decay of the M photointermediate(s) of 
bacteriorhodopsin, 15:34272 (J;US) 

Specific inhibition of antenna bacteriochlorophyll synthesis in 
Chlorobium vibrioforme by anesthetic gases, 15:36107 (J;US) 

PHOTOVOLTAIC CELLS 

See also SOLAR CELLS 

Diagnostics of glow discharges used to produce hydrogenated 
amorphous silicon films: Annual subcontract report, Decem- 
ber 1, 1988—November 30, 1989, 15:34267 (R;US) 

Photovoltaic Measurements and Performance Branch annual 
report, FY 1989, 15:34268 (R;US) 

SERI [Solar Energy Research Institute] photovoltaic subcontract 
reports: 1989 abstracts and document control information, 
March 1, 1987—February 29, 1988, 15:34266 (R;US) 

Structural and electronic studies of a:Si Ge:H alloys: Annual 
subcontract report, September 1, 1988—June 30, 1989, 
15:34265 (R;US) 

PHOTOVOLTAIC CONVERSION 

Photovoltaic Energy Program summary: Volume 2, Research 

summaries, Fiscal year 1989, 15:34249 (R;US) 


PHOTOVOLTAIC POWER PLANTS 

An application of on-line battery monitoring to the Vulcano PV 
plant, 15:34485 (R;IT) 

Indium phosphide solar cell research in the United States: Com- 
parison with non-photovoltaic sources, 15:34251 (RA;US) 

Photovoltaic concentrator technology development, 15:34281 
(R;US) 

The photovoltaic concentrator initiative, 15:34282 (R;US) 

PHOTOVOLTAIC POWER SUPPLIES 

Performance of battery charge controllers: An interim test re- 

port, 15:34276 (R;US) 
PHTHALATES 

The utilization of fillers and reinforcements to develop an opti- 

mal DAP molding compound, 15:35086 (BA;US) 
PHTHALOCYANINES 

Molecular metals with widely tunable band filling. Response of 
the collective properties of a phthalocyanine molecular metal 
to drastic excursions in partial oxidation state and charge- 
compensating counterions, 15:35166 (J;US) 

Molecular metals with widely tunable band _ filling. 
Structure/stoichiometry/counterion relationships in the electro- 
chemistry of a cofacially joined polymeric phthalocyanine 
metal, 15:35164 (J;US) 

PHYSICAL PROTECTION 
Carry Hard ICBM basing: A technical assessment, 15:35718 
(R;US) 

PIG ION SOURCES 

See PENNING ION SOURCES 
PIGE ANALYSIS 

See PROTON REACTIONS 
PIGMENT CELLS 

See ANIMAL CELLS 
PILES 

See FOUNDATIONS 
PINEAL GLAND 

ELF electromagnetic field effects on the pineal gland, 15:34474 
(BA;US) 

PION MINUS REACTIONS 

50 MeV x* and x~ scattering from '*C, 15:36406 (J;US) 

Large-angle elastic and inelastic scattering of Pi(+) and Pi(-) 
from (28)Si and (40)Ca. Master's thesis, 15:36410 (R;US) 

Pion elastic and inelastic scattering from **Mg and 2°Mg, 
15:36414 (J;US) 

PION PLUS REACTIONS 

50 MeV x* and x~ scattering from '*C, 15:36406 (J;US) 

Large-angle elastic and inelastic scattering of Pi(+) and Pi(-) 
from (28)Si and (40)Ca. Master's thesis, 15:36410 (R;US) 

Pion elastic and inelastic scattering from *4Mg and 2°Mg, 
15:36414 (J;US) 

PIONS 

A statistical model for pionic radioactivity, 15:36430 (R;RO) 

Generalized Skyrme model with pion masses, 15:36361 (J;US) 

Mass-identified particle yields in antiproton-proton collisions at 
/s=1.8 TeV, 15:36316 (J;US) 

Pionic radioactivity as dominant decay mode of superheavy nu- 
clei with A-odd, 15:36428 (R;RO) 

Pionic radioactivity versus spontaneous fission in decay of su- 
perheavy nuclei, 15:36427 (R;RO) 

Spectra and strangeness production, 15:36304 (R;US) 

PIPELINES 

Analysis of heated pipelines by linear electric resistances, 
15:35309 (R;BR;In Portuguese) 

Evaluation of biocorrosion of pipelines: Final report, 15:34037 
(R;CA) 

The selection of ultrasonic transducers for inspection of pipeline 
girth welds. Vol.2. Evaluation of a unique creeping wave 
probe for examination of the cap region in pipeline girth 
welds: Final report, 15:35296 (R;CA) 

The selection of ultrasonic transducers for inspection of pipeline 
girth welds. Vol. 3. Evaluation of the pitch-catch technique for 
examination of the body region: Final report, 15:35297 (R;CA) 

The selection of ultrasonic transducers for inspection of pipeline 
girth welds. Vol. 4. Evaluation of inspection criteria on full 
scale girth welds: Final report, 15:35298 (R;CA) 
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PIPELINES 


The selection of ultrasonic transducers for inspection of pipeline 
girth welds. Vol.1: Final report, 15:35295 (R;CA) 
Workshops dealing with the PCB issue. Final report, October 
1981-April 1983, 15:34064 (R;US) 
PIPERIDINES 
Mechanism of hydrodenitrogenation: Part 2, Piperdine denitro- 
genation over silica-aluminas, 15:33887 (R;US) 
PIPES 
A simplified inelastic seismic analysis method for piping sys- 
tems: Final report, 15:34410 (R;US) 
High-level seismic tests of piping at the HDR, 15:34433 (BA;US) 
Radiological and chemical completion report for overhead pip- 
ing removal for the Weldon Spring Site Remedial Action 
Project, Weldon Spring, Missouri, 15:34120 (R;US) 
Valve and piping system test results and effects on regulatory 
standards, 15:34431 (BA;US) 
PISUM 
Increased 8-hydroxyguanine content of chloroplast DNA from 
ozone-treated plants, 15:36085 (R;US) 
PLAGIOCLASE 
See ANORTHOSITES 
PLAGIOCLASITE 
See ANORTHOSITES 
PLANNED COMMUNITIES 
Life-Cycle Cost Analysis for Utility Combinations (LCCA) (for mi- 
crocomputers). Software, 15:34806 (R;US) 
PLANT CELLS , 
Fine structure of epithelial canal cells in petioles of Xanthium 
pensylvanicum, 15:36010 (J;US) 
PLANT GROWTH REGULATORS 
Flower development in normal tomato and a gibberellin-deficient 
(ga-2) mutant, 15:36009 (J;US) 
PLANTS 
See also FUNGI 
SEAWEEDS 
Air quality measurements and characterizations for vegetation 
effects research, 15:35732 (R;US) 
Environmental performance assessment of coal ash use sites: 
Little Canada structural ash fill: Final report, 15:33926 (R;US) 
Physiological basis of differential plant sensitivity to changes in 
atmospheric quality, 15:36090 (R;US) 
Thylakoid protein phosphorylation: Regulation of light energy 
distribution in photosynthesis, 15:35953 (R;US) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
HIGH-BETA PLASMA 
LASER-PRODUCED PLASMA 
Effect of shear on toroidal ion temperature gradient mode turbu- 
lence, 15:36576 (J;US) 
Electromagnetic wave propagation in turbulent and nonlinear 
plasmas, 15:36565 (R;GB) 
Nonlinear response functions for plasma-molecular medium, 
15:36560 (R;UA;In Russian) 
Plasma-based adiabatic focuser, 15:35481 (J;US) 
The dispersion relation for D@He) ion-cyclotron resonance heat- 
ing, 15:36579 (J;US) 
The fast kinematic magnetic dynamo and the dissipationless 
limit, 15:36299 (J;US) 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA DIAGNOSTICS 
Fast-wave current drive above the slow-wave density limit, 
15:36581 (J;US) 
High speed photography, videography, and photonics VI, 
15:36572 (B;US) 
PLASMA JETS 
Fundamental studies of the extraction process in inductively 
coupled plasma mass spectrometry, 15:35281 (R;US) 
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Radio frequency (RF) heated supersonic flow laboratory, 
15:34818 (R;:US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA PRODUCTION 

Precision microwave applicators and systems for plasma and 

materials processing, 15:36573 (BA;US) 
PLASMA SHEATH 

Analytic solutions and particle simulations of cross-field plasma 
sheaths, 15:36578 (J;US) 

Collector and source sheaths of a finite ion temperature plasma, 
15:36580 (J;US) 

Nonlinear effects and chaotic behavior at plasma resonance, 
15:36574 (J;US) 

PLASMA WAVES 

Chaotic diffusion across magnetic field in electrostatic three- 
waves dynamical systems, 15:36364 (R;FR) 

Normal mode master equation for the distribution of lower hybrid 
electromagnetic energy in tokamaks, 15:36554 (R;FR) 

PLASMASPHERE 

USU (Utah State University) Center of Excellence in theory and 
analysis of the geo-plasma environment. Final technical re- 
port, 15:36227 (R;US) 

PLASMINOGEN 

Characterization of an extremely large, ligand-induced confor- 

mational change in plasminogen, 15:35965 (J;US) 
PLASTICS 

See also POLYSTYRENE 

Report on a workshop on fisheries-generated marine debris and 
derelict fishing gear: Oceans of plastic. Held in Portland, Ore- 
gon on February 9-11, 1988, 15:35908 (R;US) 

PLATE TECTONICS 
Epeirogenic and intraplate movements, 15:36173 (RA;US) 
PLATES 
A real time collimation sensor using a shear plate and a spatial 
light modulator, 15:35668 (R;US) 
PLATES (FUEL) 
See FUEL PLATES 
PLATINUM 

Fundamental studies of hydrocarbon conversions over sup- 
ported bimetallic catalysts, 15:35195 (R;US) 

Metal-support effects on the intramolecular selectivity of croton- 
aldehyde hydrogenation over platinum, 15:33900 (J;US) 

PLATINUM ALLOYS 

Pressure dependence of the electrical resistivity in the magnetic 

Kondo lattice systems CePtGe and CePt2, 15:34924 (J;US) 
PLATINUM COMPLEXES 

Cross-linked metalloproteins: Novel systems for the study of in- 
traprotein electron-transfer reactions, 15:35958 (R;US) 

Effects of ancillary ligands on selectivity of protein labeling with 
platinum(Il) chloro complexes, 15:35959 (R;US) 

Photochemical reactions of the binuclear platinum(ll) diphos- 
phite complex Ptz(P2O5H2)44—, 15:35258 (J;US) 

Studies of mixed-valence linear-chain complexes crystal- 
lized at elevated pressures. Crystal structures of 
[Pt(en)o][Pt(en)xX2}(ClO4)4 (X = Br, I), 15:35224 (J;US) 

Terminal and new bridging coordination of methylguanidine, 
arginine, and canavanine to platinum(II). The first crystallo- 
graphic study of bonding between a transition metal and a 
guanidine ligand, 15:35222 (J;US) 

PLUMES 

Filamentation of volcanic plumes on the Jovian satellite 10, 
15:36245 (BA;US) 

SASEM: Simple Approach Smoke Estimation Model. Technical 
note, 15:35759 (R;US) 

PLUTONIC ROCKS 

See also GRANITES 

An evaluation of hydrogeologic data of crystalline rock systems, 
15:35827 (R;CA) 

Chemistry and petrology of the Apennine Front, Apollo 15: Part 
|: KREEP basalts and plutonic rocks, 15:36219 (BA;US) 

Impact of radiation on containment of radioactive waste in deep 
disposal sites, 15:34131 (R;CA) 





PLUTONIUM 

A small-scale study on the dissolution and anion-exchange re- 
covery of plutonium from Rocky Flats Plant incinerator ash, 
15:34095 (R;US) 

Cleaning technology research, 15:35268 (BA:US) 

Comparison between CMPO and DHDECMP for alpha decon- 
tamination of radioactive liquid waste, 15:34096 (R:US) 

Electrorefining process and apparatus, 15:34099 (P;US) 

Studies of the effects of organic materials on the sorption of ura- 
nium and plutonium, 15:34138 (R;GB) 

PLUTONIUM 238 

Annual report of the United States transuranium and uranium 
registries, October 1, 1988—September 30, 1989, 15:36036 
(R;US) 

Life-span studies of inhaled plutonium in beagle dogs, 15:36045 
(R:US) 

PLUTONIUM 239 

Annual report of the United States transuranium and uranium 
registries, October 1, 1988-September 30, 1989, 15:36036 
(R;US) 

Life-span studies of inhaled plutonium in beagle dogs, 15:36045 
(R;US) 

Preparation and validation of a large size dried spike: Batch 
SAL-9924, 15:35173 (R;XA) 

PLUTONIUM DIOXIDE 

Life-span studies of inhaled plutonium in beagle dogs, 15:36045 

(R;US) 
PLUTONIUM NITRATES 

Life-span studies of inhaled plutonium in beagle dogs, 15:36045 

(R;US) 
PMMA 

Dispersive excitation transport at elevated temperatures (50— 
298 K): Experiments and theory, 15:35125 (J;US) 

The morphology of symmetric diblock copolymers as revealed 
by neutron reflectivity, 15:35126 (J;US) 

PNA 

See POLYCYCLIC AROMATIC HYDROCARBONS 
PNL 

See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT DEFECTS 

Effects of collision cascades on recombination and clustering of 

point defects, 15:36605 (R;US) 
POINT MUTATIONS 
See GENE MUTATIONS 
POINT POLLUTANT SOURCES 

A predictive Section 316(a) demonstration for an alternative win- 
ter thermal discharge limit for Sequoyah Nuclear Plant, 
Chickamauga Reservoir, Tennessee, 15:35939 (R;US) 

POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLARIZED BEAMS 

The optics of secondary polarized proton beams, 15:35472 

(R;US) 
POLLUTANTS 

Air quality measurements and characterizations for vegetation 
effects research, 15:35732 (R;US) 

Historical suspended sediment data in the Tennessee and Cum- 
berland River basins: Monthly summary, 15:35937 (R;US) 

Proceedings, Nordic symposium on atmospheric chemistry, 
15:35733 (R;SE) 

POLLUTION CONTROL 
See also AIR POLLUTION CONTROL 
WATER POLLUTION CONTROL 

Utility FGD [flue gas desulfurization] survey, January—December 
1987: Categorical summaries of FGD systems: Volume 1, 
15:34325 (R;US) 

Utility FGD [flue gas desulfurization] survey, January—-December 
1987: Design performance data for operating FGD systems: 
Volume 2, Part 3, 15:34328 (R;US) 

POLLUTION CONTROL EQUIPMENT 
See also AFTERBURNERS 
BAGHOUSES 
ELECTROSTATIC PRECIPITATORS 


POLYMERIZATION 


EXHAUST RECIRCULATION SYSTEMS 
SCRUBBERS 

FGD installations on coal-fired plants, 15:33920 (R;GB) 

Utility FGD [Flue Gas Desulfurization] survey, January— 
Decernber 1987: Design performance data for operating FGD 
systems: Volume 2, Part 1, 15:34326 (R;US) 

Utility FGD [Flue Gas Desulfurization] survey, January— 
December 1987: Design performance data for operating FGD 
systems: Volume 2, Part 2, 15:34327 (R;US) 

POLLUTION SOURCES 

See also POINT POLLUTANT SOURCES 

Geochemical criteria for developing and purging ground-water 
monitoring wells, 15:35934 (R;US) 

Receptor model technical series. Volume 3 (1989 revision): 
CMB7 user's manual, 15:35755 (R;US) 

POLY(ISOBUTYLENE OXIDE) 
See EPOXIDES 
ORGANIC POLYMERS 
POLY(VINYLIDENE FLUORIDE) 
See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYACRYLONITRILE 
See NITRILES 
ORGANIC POLYMERS 
POLYAMIDES 

Polymers for mobility control in enhanced oil recovery: Final re- 
port, 15:34001 (R;US) 

POLYCYCLIC AROMATIC HYDROCARBONS 

Ames Laboratory quarterly report, July 1, 1988—September 30, 
1988, 15:35957 (R;US) 

Analytical procedures and quality-assurance plan for the deter- 
mination of xenobiotic chemical contaminants in fish. National 
dioxin study. Phase 2, 15:36072 (R;US) 

Aquifers: Ground-water treatment. January 1982-March 1990 
(A Bibliography from the Selected Water Resources Abstracts 
data base). Report for January 1982-March 1990, 15:35929 
(R;US) 

Compendium of methods for the determination of air pollutants 
in indoor air, 15:35800 (R;US) 

Determination of polychlorinated dibenzo-p-dioxins and diben- 
zofurans and associated health risks in ambient air in Ohio, 
15:35815 (B;US) 

Development and evaluation of instrumentation for measure- 
ment of indoor air quality, 15:35793 (R;US) 

Gas chromatography/matrix isolation-infrared spectrometry for 
the identification of polycyclic aromatic hydrocarbons in 
urban-air particulate matter, 15:35792 (R;US) 

Measuring the acute toxicity of estuarine sediments, 15:35912 
(R;US) 

NIOSH testimony to DOL on coal-tar-pitch volatiles, August 26, 
1982, 15:33974 (R;US) 

POLYESTERS 
Environmental effects on _— short-term 
glass/polyester composites, 15:35070 (R;Fl) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Synthesis and structural studies of sodium complexes of sym- 
dibenzo-14-crown-4 ionizable lariat ethers, 15:35221 (J;US) 
POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE TERPHTHALATE 
See POLYESTERS 
POLYETHYLENES 

Hyperthermal atomic oxygen reactions with kapton and 
polyethylene, 15:35063 (R;US) 

Thermal-insulating materials. October 1983-January 1990 (A 
Bibliography from Information Services in Mechanical Engi- 
neering data base). Report for October 1983-January 1990, 
15:34613 (R;US) 

POLYMERIZATION 

Oxidative coupling of methane over calcium manganate and 
gadolinium manganate perovskites promoted with sodium py- 
rophosphate, 15:34214 (J;NL) 


properties of 
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POLYMERS 


POLYMERS 
See also ELASTOMERS 
ORGANIC POLYMERS 

Computer simulation study of the 6-point in three dimensions. I. 
Self-avoiding walks on a simple cubic lattice, 15:36289 (J;US) 

Computer simulation study of the 6-point in three dimensions. Il. 
Trails on a simple cubic lattice, 15:36290 (J;US) 

High-temperature, high-wear-resistant solid lubricants. April 
1983-April 1990 (A Bibliography from FLUIDEX data base). 
Report for April 1983-April 1990, 15:34793 (R;US) 

Hyperthermal atomic oxygen reactions with kapton and 
polyethylene, 15:35063 (R;US) 

Kinetics of dissociation of thorium(IV) bound to PMA and 
PMVEMA, 15:35229 (J;US) 

Models for organometallic polymers. Zigzag chains of 
Mo2(O2CCHs3)4 units linked by DMPE and TMED ligands, 
15:35228 (J;US) 

NMR and optical studies of piezoelectric polymers: Annual perfor- 
mance report, April 1, 1989—March 31, 1990, 15:35057 (R;US) 

Polymer alkali metal polviodides with variable ionic and elec- 
tronic conductivities, 15:35091 (BA;US) 

Polymer electrolytes with exclusively cationic conductivity, 
15:35092 (BA;:US) 

Polymer radiation curing: Styrenes and vinyls. July 1970- 
January 1990 (A Bibliography from the NTIS data base). 
Report for July 1970-January 1990, 15:34186 (R;US) 

Single-ion conducting polymer electrolytes: Synthesis and char- 
acterization, 15:35093 (BA;US) 

Thermally induced borazine dehydropolymerization reactions. 
Synthesis and ceramic conversion reactions of a new high- 
yield polymeric precursor to boron nitride, 15:34994 (J;US) 

POLYMETHYLMETHACRYLATES 
See PMMA 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYOLEFINS 
See also POLYETHYLENES 
POLYSTYRENE 

Radiation processing in the plastics industry: Current commer- 

cial applications, 15:34182 (R;CA) 
POLYSTYRENE 

The effect of polymer properties on water tree growth: Final re- 
port, 15:34467 (R;US) 

The morphology of symmetric diblock copolymers as revealed 
by neutron reflectivity, 15:35126 (J;US) 

POLYTETRAOXANE 
See ORGANIC POLYMERS 
POLYTHENE 
See POLYETHYLENES 
POLYTHIONATES 
See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 
POLYTHIONIC ACIDS 
See OXYGEN COMPOUNDS 
SULFUR COMPOUNDS 
POMERANCHUK PARTICLES 
Analytic Multi-Regge Theory and the Pomeron in QCD: Part 1, 
15:36329 (R;US) 
POMERONS 
See POMERANCHUK PARTICLES 
POOL CRITICAL ASSEMBLY ORNL 
See ORNL-PCA REACTOR 
POPULATION DYNAMICS 

Evaluation of factors affecting collection efficiency estimates of 
chinook salmon and steelhead smolts at McNary Dam: 1988 
annual report, 15:35949 (R;US) 

On the dynamics of a size-structured intraspecific competition 
model with density dependent juvenile growth rates, 15:35950 
(R;US) 

POPULATIONS 

See also HUMAN POPULATIONS 

An approach for modelling populations with continuous struc- 
tured models, 15:35951 (R;US) 
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PORE PRESSURE 
implementation of initial tests in the Brine Inflow Room (Room 
Q) of the Waste Isolation Pilot Plant, 15:34150 (R;US) 
PORE STRUCTURE 
See MICROSTRUCTURE 
POROUS MATERIALS 

Nondestructive x-ray methods for characterization of advanced 

aerospace materials, 15:35062 (R;US) 
PORPHYRINS 

See also HEME 

Review of the stratigraphic distribution and diagenetic history of 
abelsonite, 15:34081 (J;GB) 

Triplet electron paramagnetic resonance detection of porphyri- 
noids in fluid liquid crystals at elevated temperatures, 
15:36286 (J;US) 

POSITION SENSITIVE DETECTORS 
Self-calibrating position-sensitive silicon detectors, 15:35437 
(R;US) 
POSITIVE IONS 
See CATIONS 
POSITRON BEAMS 
Progress of positron generator at KEK, 15:35562 (RA;US) 
POSITRON COLLISIONS 
Fermi surtace of YBazCu3O7: Evidence for the Cu-O plane 
sheets from positron experiments, 15:36514 (R;NL) 
POSITRON SOURCES 
SLC positron source startup, 15:35559 (RA;US) 
POSITRONIUM 
Positronium reflection and positronium beams, 15:36250 (R;US) 
Quadratic Zeeman effect in positronium, 15:36277 (J;US) 
POSITRONIUM COMPOUNDS 

Positronium hydride in hydrogen-laden thermochemically re- 

duced MgO single crystals, 15:36293 (J;US) 
POSITRONS 

Local charge-density change and superconductivity: A positron 
study, 15:35011 (J;US) 

Transport model of thermal and epithermal positrons in solids. |, 
15:36452 (J;US) 

Transport model of thermal and epithermal positrons in solids. 
ll, 15:36453 (J;US) 

POTABLE WATER 
See DRINKING WATER 
POTASSIUM 

Experimental band structure of potassium as measured by 
angle-resolved photoemission, 15:34943 (J;US) 

Microscopic structure of the plasma resonance in charged 
potassium microclusters, 15:34937 (J;US) 

Photoemission studies of the low-temperature reaction of met- 
als and oxygen, 15:35252 (J;US) 

POTASSIUM ALLOYS 
Structure of liquid equiatomic KSn and CsSn, 15:34931 (J;US) 
POTASSIUM CARBONATES 

Production of hydrogen from low-rank coals: [Task 6.1]: Annual 
technical report, April 1, 1987—March 31, 1988 including the 
quarterly technical progress report, January—March 1988, 
15:33879 (R;US) 

POTASSIUM COMPOUNDS 
See also POTASSIUM CARBONATES 
POTASSIUM HYDROXIDES 
POTASSIUM SULFATES 

NaK 2 (1)Sigma(+) yields 1 (1)Sigma(+) band optically pumped 
laser near 1.02 micrometers, 15:35341 (R;US) 

Soft-mode behavior and the dipolar glass transition in 
KTa;_,Nb,O3, 15:35131 (J;US) 

POTASSIUM HYDROXIDES 

Regeneration of alkali in caustic desulfurization systems: Fossil 
Energy quarterly report, October 1, 1988—-December 31, 
1988, 15:33868 (R;US) 

POTASSIUM SULFATES 

500-hour superheater/ITAH tube corrosion in the CFFF [Coal 

Fired Flow Facility], 15:34588 (R;US) 
POTENTIAL (ELECTRIC) 
See ELECTRIC POTENTIAL 





POWDERS 
Agglomeration of ceramic powders, 15:34975 (RA;US) 
Laser-driven synthesis of SiC ceramic powders, 15:34957 (R;IT) 


POWER BURST FACILITY USAEC 
See PBF REACTOR 


POWER DEMAND 

A peak load simulation model for the Pacific Northwest, 
15:34578 (R;US) 

[Innovative technologies and India’s energy demand]: Foreign 
trip report, April 22, 1990—April 27, 1990, 15:34577 (R;US) 

POWER DISTRIBUTION SYSTEMS 

Characteristics of lightning surges on distribution lines: First- 
phase report, 15:34456 (R;US) 

Cost-benefit analysis of power system reliability: Determination 
of interruption costs: Volume 3, Measurement of interruption 
cost for a major southeast utility: Final report, 15:34573 (R;US) 

Energy management and control systems for utility load moni- 
toring and real-time pricing, 15:34575 (R;US) 

Study of three-phase and single-phase high-frequency distribu- 
tion systems. Final report, 1 March 1987-30 September 1988, 
15:34445 (R;US) 

The photovoltaic concentrator initiative, 15:34282 (R;US) 

POWER GENERATION 

See also COGENERATION 

Columbia River Basin Fish and Wildlife Program Annual Imple- 
mentation Work Plan for fiscal year 1990, 15:34237 (R;US) 

Induction generator wind energy research program and adap- 
tive power factor controller: Final technical report, October 1, 
1983—December 31, 1986, 15:34298 (R;US) 

[Energy efficiency improvement studies for Costa Rica and 
Guatemala]: Foreign trip report, May 20—-May 26, 1990, 
15:34226 (R;US) 

POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
TIDAL POWER PLANTS 
WIND POWER PLANTS 

ENEL thermoelectric power plant on-line control systems for 
equipment performance monitoring: First performance in- 
spection, 15:34384 (R;IT;In Italian) 

The LEGO system for dynamic computerized simulation of com- 
plex processes, 15:34386 (R;IT;in Italian) 

Utilization of peat ash for road and street construction, 15:33919 
(R;Fl;In Finnish) 

POWER POOLS 
See INTERCONNECTED POWER SYSTEMS 


POWER SUBSTATIONS 
See also GAS-INSULATED SUBSTATIONS 
A diagnostic system for high-voltage electrical components, 
15:34441 (R;IT) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
Control of the Bevatron/Bevalac main guide field power supply 
for fast ion switching operation, 15:35598 (BA;US) 
New energy replacement method for resonant power supplies, 
15:35602 (BA;US) 
Optimization of resonant power supply circuit, 15:35601 (BA;US) 
POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
Application of interactive graphics and relational data bases in 
HV electric power systems planning, 15:34455 (R;IT) 
Basic circuits for inductive-energy pulsed power systems, 
15:35378 (J;US) 
Bulk transmission system loss analysis: 
guide: Final report, 15:34458 (R;US) 
Critical issues in electric power planning in the 1990s. Vol. 1, 
15:34562 (R;CA) 
Critical issues in electric power planning in the 1990s. Vol. 2, 
15:34561 (R;CA) 
Input admittance matrix of a multiport driven DTL, 15:35510 
(RA;US) 
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PRESSURE TUBES 


Integrated power sector efficiency analysis: A case study of 
Costa Rica, 15:34442 (R;US) 

Inter-utility electricity trade review, 15:34576 (R;CA) 

Nuclear plant aging research: The 1E power system, 15:34415 
(R;US) 

Recent and sophisticated developments of long-term dynamic 
modelling for the reconstruction of real incidents in the ENEL 
power system, 15:34443 (R;IT) 

Use of high-temperature superconductors in superconducting 
magnetic energy power sources, 15:35348 (R;US) 

Voltage profile optimization procedures in daily scheduling and in 
VAR planning of large scale electric systems, 15:34451 (R;IT) 

[Innovative technologies and India’s energy demand]: Foreign 
trip report, April 22, 1990—April 27, 1990, 15:34577 (R;US) 


POWER TRANSMISSION 

See also UNDERGROUND POWER TRANSMISSION 

Bulk transmission system loss analysis: Volume 1, Theory and 
practice: Final report, 15:34457 (R;US) 

Bulk transmission system loss analysis: Volume 2, User's 
guide: Final report, 15:34458 (R;US) 

Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tems of nonhuman primates: Quarterly report No. 30, 
October-December 1989, 15:36127 (R;US) 

Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tem of nonhuman primates: Quarterly report No. 31, 
January—March 1990, 15:36128 (R;US) 

[Investigation of effects of 60-Hz electric and magnetic fields on 
operant and social behavior and on the neuroendocrine sys- 
tem of nonhuman primates]: Quarterly technical progress 
report No. 28, 15:36126 (R;US) 


POWER TRANSMISSION LINES 
Physical aspects of EIF electric and magnetic fields: Measure- 
ments and dosimetry, 15:36136 (BA;US) 
PRASEODYMIUM ALLOYS 
Magnetic and _ structural 


properties of 
ProFe,4B:Pr cosputtered films, 15:34932 (J;US) 


high-coercivity 


PRASEODYMIUM OXIDES 

Dynamic quadrupolar excitation in PrOz, 15:35024 (J;US) 

Experimental investigation of the thermal conductivity of porous 
adsorbents. Master's thesis, 15:34947 (R;US) 

Magnetic ordering in (Y;_,Prx)BazCu3O7 as evidenced by 
muon spin relaxation, 15:35028 (J;US) 

Normal-state ©*Cu Knight shift and hole-band modification in 
Y;_xPr,BapCu3z07, 15:35025 (J,US) 

Superconductivity in nonsymmetric epitaxial YBazCu307_ ¢- 
PrBazCu3;07_, superlattices grown by pulsed laser ablation, 
15:34959 (R;US) 

f-electron localization/delocalization phenomena in PrBa2Cu307 
and related compounds, 15:35029 (J;US) 

PRASEODYMIUM PHOSPHIDES 
Pressure and magnetic field dependence of the antiferromag- 
netism of PrFegP32, 15:35121 (J;US) 

PRECIPITATIONS (ATMOSPHERIC) 

See ATMOSPHERIC PRECIPITATIONS 
PREDICTION 

See FORECASTING 
PRESSES 

High-explosives press safety shield testing, 15:35711 (R;US) 
PRESSURE MEASUREMENT 

The effects of wind on residential building leakage measure- 
ments, 15:34697 (R;US) 

PRESSURE TUBES 

Corrosion and hydriding of N reactor pressure tubes, 15:34899 
(BA;US) 

Evaluation of a leaking crack in an irradiated CANDU pressure 
tube, 15:34361 (R;CA) 

Examination of core components removed from CANDU reac- 
tors, 15:34360 (R;CA) 

Fretting-corrosion studies related to steam generators of PWR 
power plants, 15:34345 (R;IT) 
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PRESSURE VESSELS 


PRESSURE VESSELS 

Inclusion of unstable ductile tearing and extrapolated crack- 
arrest toughness data in PWR vessel integrity assessment, 
15:34346 (R;US) 

Radiation embrittlement of PWR vessel supports, 15:34435 
(BA;US) 

Radiation-induced temperature shift of the ASME K;, curve, 
15:34401 (BA;US) 

Testing to determine the leakage behavior of inflatable seals 
subject to severe accident loadings, 15:34428 (BA;US) 

PRESSURIZED WATER COOLED MODERATED REACTOR 

See PWR TYPE REACTORS 

PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRIMARY COOLANT CIRCUITS 

A CANDU designed for more tolerance to failures in large com- 
ponents, 15:34402 (R;CA) 

High level vibration test of nuclear power piping: Overall plan, 
input motion development and analysis, 15:34432 (BA;US) 

PRINTED CIRCUITS 

Creating numeric control documents using the cadnetix photo- 
plot extractor, 15:35350 (R;US) 

Microwave coupling on printed circuit boards, 15:35360 (R;US) 

[Use of lead-tin and tin-silver solders for edge clip attachment 
on polyimide-quartz circuit], 15:35361 (R;US) 

PROBES 

See also MAGNETIC PROBES 

A ruggedized ZnS(Ag)/epoxy alpha scintillation detector, 
15:35639 (R;US) 

A tunable x-ray microprobe using synchrotron radiation, 
15:35678 (R;US) 

Study of possible solar-heating effects on thermosonde probes - 
error analysis. Interim scientific report, 15:36233 (R;US) 

The effects of wind on residential building leakage measure- 
ments, 15:34697 (R;US) 

PROCESS CONTROL 

A candidate configuration for automated process monitoring, 
15:35705 (R;US) 

Sandia’s search for environmentally sound cleaning processes 
for the manufacture of electronic assemblies and precision 
machined parts, 15:34796 (R;US) 

PROCESSING 
See also DATA PROCESSING 
IMAGE PROCESSING 

FIBRE projects 1989, 15:34778 (R;Fl;in Finnish) 

Improving the usability of the steam generated in thermome- 
chanical pulping and raising the efficiency of the process: 
Preliminary study, 15:34779 (R;Fl;in Finnish) 

Introduction and overview of the third workshop on bioprocess- 
ing of coals, 15:33899 (J;NL) 

PROCESSING (DATA) 
See DATA PROCESSING 
PRODUCTION 

Directory of Wisconsin wood waste producers: First edition, 
15:34194 (R;US) 

Research results of the Optimiturve research program in 1989, 
15:33871 (R;Fl;in Finnish) 

Technical and economical evaluation of a milled peat production 
chain, 15:33944 (R;Fl;In Finnish) 

The effect of the rotation speed of the cutting disc and of the 
macerator on the capacity and the power demand of the sod 
peat machine, 15:33945 (R;Fl;in Finnish) 

PRODUCTION (HYDROGEN) 

See HYDROGEN PRODUCTION 
PRODUCTION (PLASMA) 

See PLASMA PRODUCTION 
PROGRAM MANAGEMENT 

Bulk transmission system loss analysis: 
guide: Final report, 15:34458 (R;US) 

Crystalline photovoltaic cell research, status, and future direc- 
tion, 15:34264 (R;US) 

Final environmental assessment: Demonstration of use of grass 
carp in management of aquatic plants in Guntersville Reser- 
voir, 15:35938 (R;US) 
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Industrial load shaping: An industrial application of demand-side 
management (DSM): Volume 1, Project overview: Final re- 
port, 15:34476 (R;US) 

PROGRAMMING LANGUAGES 

See also NATURAL LANGUAGE 

The Basis System, 15:36668 (R;US) 
PROJECT MANAGEMENT 

See PROGRAM MANAGEMENT 
PROMOTERS 

Oxidative coupling of methane over calcium manganate and 
gadolinium manganate perovskites promoted with sodium py- 
rophosphate, 15:34214 (J;NL) 

PRONGS 

See PARTICLE TRACKS 
PROPAGATION (WAVE) 

See WAVE PROPAGATION 
PROPANE 

Evolution of burning velocities with growing flames, 15:35277 
(RA;CA) 

PROPANOLS 
NMR study of reactions of alcohols on solid acids, 15:35209 
(J;US) 

PROPANONE 

See ACETONE 
PROPENE 

See PROPYLENE 
PROPERTIES (MECHANICAL) 

See MECHANICAL PROPERTIES 
PROPORTIONAL COUNTERS 

Development of a detector system for measurement of contami- 
nation at places with difficult access, 15:35640 (R;FR;In 
German) 

Large solid angle detectors (low energy), 15:35638 (R;FR;In 
French) 

PROPULSION SYSTEMS 
Aspects of acoustic noise generation by a laser-propelled vehi- 
cle, 15:34768 (R;US) 
PROPYL ALCOHOLS 
See PROPANOLS 
PROPYLENE 
NMR study of reactions of alcohols on solid acids, 15:35209 
(J;US) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE CLOTHING 

New facility design and work method for the quantitative fit test- 

ing laboratory. Master's thesis, 15:35287 (R;US) 
PROTECTIVE COATINGS 

Investigation of cable fire protective coatings, 15:34473 (R;CA) 

Sol-gel protective films for metal solar mirrors, 15:36483 (BA;US) 

Thermal insulating coatings. January 1970-March 1990 (A Bibli- 
ography from the COMPENDEX data base). Report for 
January 1970-March 1990, 15:34889 (R;US) 

Thermal modelling of various thermal barrier coatings in a high 
heat flux rocket engine, 15:34886 (R;US) 

PROTEINS 
See also ALBUMINS 
CYTOCHROMES 
LIPOPROTEINS 
RHODOPSIN 
THYLAKOID MEMBRANE PROTEINS 

Application of compounds labelled with nitrogen-15 for nutri- 
tional studies in children, 15:36024 (RA;XA) 

Cross linkage studies with the membranes of the vesicular 
stomatitis virus using radioactive 4-acido and 5-acido palmitic 
acid, 15:36003 (R;DE;In German) 

Cross-linked metalloproteins: Novel systems for the study of in- 
traprotein electron-transfer reactions, 15:35958 (R;US) 

Prognostic significance of protein-calorie malnutrition in post- 
virus hepatitis cirrhosis and the design of diet therapy based 
on Chinese food using isotope tracers: Progress report, 
15:36022 (RA;XA) 





Protein metabolism in Papua New Guinea: A study using stable 
isotopes, 15:36016 (RA;XA) 

Rapid, large-scale purification and characterization of Ada pro- 
tein (O° methylguanine-DNA methyltransferase) of E. coli, 
15:35971 (J;GB) 

PROTEOLIPIDS 
See LIPOPROTEINS 
PROTON BEAMS 

Aberrations of the spin of polarized protons in a linac, 15:35470 
(RA;US) 

Measurements on a Gabor lens for neutralizing and focusing a 
30 keV proton beam, 15:35511 (RA;US) 

Problems of the compensation methods for the spin depolariz- 
ing resonances in the strong focusing synchrotron, 15:35449 
(R;US) 

Synchronous phase and energy measurement system for a 6.7- 
MeV H- beam, 15:35501 (RA;US) 

The optics of secondary polarized proton beams, 15:35472 
(R;US) 

Time-domain calculation of sub-nanosecond pulse launched by 
a proton beam, 15:35473 (R;US) 

PROTON REACTIONS 

Phenomenology of quasifree scattering, 15:36441 (J;US) 

Test of scaling of the massive-dihadron cross section, 15:36327 
(J;US) 

PROTON SOURCES 
High current polarized proton sources, 15:35547 (RA;US) 
PROTON-ANTIPROTON INTERACTIONS 

Cross sections for lepton- and baryon-number-violating pro- 
cesses from supersymmetry at p-p colliders, 15:36349 (J;US) 

Mass-identified particle yields in antiproton-proton collisions at 
/s=1.8 TeV, 15:36316 (J;US) 

Pseudorapidity distributions of charged particles produced in pp 
interactions at ,/s =630 and 1800 GeV, 15:36328 (J;US) 

PROTON-PROTON INTERACTIONS 

Single-spin asymmetry in inclusive reactions p;+p—7*+X, 

a—+X, and p+X at 13.3 and 18.5 GeV/c, 15:36317 (J;US) 
PROTONIUM 

Initial distributions, cascade, and annihilation of Sp atoms formed 

in +H and 6+H™- collisions in near vacuum, 15:36275 (J;US) 
PROTONS 

Mass-identified particle yields in antiproton-proton collisions at 
/s=1.8 TeV, 15:36316 (J;US) 

Spectra and strangeness production, 15:36304 (R;US) 

PROTOPLASTS 
See PLANT CELLS 
PSEUDOMONAS 
The characterization and bioavailability of dissolved organic car- 
bon in deep subsurface and surface waters, 15:35861 (R;US) 

PSI-3685 MESONS 

Flavor-changing two-photon decay, 15:36347 (J;US) 
PSI-3695 RESONANCES 

See PSI-3685 MESONS 
PSI-3770 MESONS 

Search for non-charm decays of the ‘¥’’, 15:36313 (R;US) 
PSI-3772 RESONANCES 

See PSI-3770 MESONS 
PSORALEN 

Repair of psoralen crosslinks in Escherichia coli: In vitro studies 
with the RecA protein and (A)BC excinuclease, 15:36004 
(R;US) 

PSYCHOACTIVE AGENTS 
See PSYCHOTROPIC DRUGS 
PSYCHOTROPIC DRUGS 

Imaging receptors and their interactions: Implications for psychi- 

atry, 15:35984 (R;US) 
PUBLIC ATTITUDES 

See PUBLIC OPINION 
PUBLIC BUILDINGS 

Evaluation of the Kings County Memorial Hospital wood fired 
heating system and wood chip fuel supply alternatives: Vol. 1. 
Final report, 15:34205 (R;CA) 
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PUBLIC INFORMATION 
Announced United States nuclear tests, July 1945-December 
1989: Revision 10, 15:34842 (R;US) 
PUBLIC OPINION 
An analysis method of the press information related with the nu- 
clear activity in Argentina, 15:34536 (R;AR;In Spanish) 
PUBLIC RELATIONS 
Proceedings: Demand-side management incentive regulation, 
15:34571 (R;US) 
PUGET SOUND 
Guidance manual for health risk assessment of chemically con- 
taminated seafood. Final report, 15:35918 (R;US) 
PULMONARY CANCER 
See CARCINOMAS 
PULMONARY LAVAGE 
See LUNGS 
PULSARS 
Fast pulsars, strange stars, 15:36209 (R;US) 
PULSE COMBUSTORS 
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combustors, 15:35325 (R;US) 
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Pump turbines. January 1974-February 1990 (A Bibliography 
from Fluidex data base). Report for January 1974-February 
1990, 15:34227 (R;US) 
PUMPED STORAGE 
Pump turbines. January 1974-February 1990 (A Bibliography 
from Fluidex data base). Report for January 1974-February 
1990, 15:34227 (R;US) 
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[Design for constructability studies in support of the DOE ALWR 
(Advanced Light Water Reactor) Program]: Volume 2, Pro- 
gram description, 15:34335 (R;US) 

[Design for constructability studies in support of the DOE ALWR 
(Advanced Light Water Reactor) Program]: Volume 4, En- 
hancing constructability through design, 15:34333 (R;US) 
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See PYRITE 
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See PYROLYTIC CARBON 
PYROLYSIS 

Flash pyrolysis of peat, wood, bark, and lignin: Part 3. Results 
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New development of laser-based techniques in applications of 
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Fringe fields of current-dominated multipole magnets, 15:35419 
(RA;US) 
Laced permanent magnet quadrupole drift tube magnets, 
15:35516 (RA;US) 
Performance of the DESY RFQ's, 15:35489 (RA;US) 
Recent progress in RFQs, 15:35546 (RA;US) 
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15:34352 (R;US) 
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QUANTIZATION 
The BRST formulation of the Gupta-Bleuler quantization 
method, 15:36373 (R;NL) 
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(J;US) 

QUANTUM ELECTRODYNAMICS 

See also SCHWINGER-TOMONAGA FORMALISM 
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See QUARK MATTER 
QUARK MATTER 
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namics?, 15:36334 (R;UA) 
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1990, 15:36311 (R;US) 

QUARK PLASMA 

See QUARK MATTER 
QUARK SEA 

See QUARK MATTER 
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models, 15:36351 (J;US) 
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Genotoxic potency of three quinoline compounds evaluated in 
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RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CURING 
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See RADAR 
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RADIOMETERS 
SCINTILLATION COUNTERS 
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Chopper for neutrinos and antineutrinos. Final report, 1 Septem- 
ber 1987-31 December 1988, 15:35636 (R;US) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
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RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
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CIRRPC (Committee on Interagency Radiation Research and 
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CIRRPC (Committee on Interagency Radiation Research and 
Policy Coordination) sixteenth quarterly report, April 1-June 
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Legal regulations, standards, and guidelines in the field of atomic 
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RADIATION TRANSPORT 
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First results of in-can microwave processing experiments for ra- 
dioactive liquid wastes at the Oak Ridge National Laboratory, 
15:34109 (R;US) 
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15:34159 (R;US) 

Program plan for engineered alternatives, 15:34115 (R;US) 
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See RADIATION SOURCES 
RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY 

Applications to radiobiology and radiotherapy, 15:35987 (BA;GB) 

Armed Forces Radiobiology Research Institute. Directive, 
15:36042 (R;US) 

Radiation physics, biophysics, and radiation biology: Annual 
technical progress report, December 1, 1989-November 30, 
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RADIOCHEMISTRY 
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RADIOFREQUENCY SYSTEMS 

See RF SYSTEMS 
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On the development of the power sources for the Ulysses and 
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RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
RADIOISOTOPES 

Plan for monitoring radionuclide emissions other than radon at 
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Production of high intensity radioactive beams, 15:35476 (R;US) 

Progress in the development of a spectroscopic method for the 
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See RADIATION PROTECTION 
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FDA (Food and Drug Administration) Compliance Program 
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Muonated cyclohexadienyl radicals observed by level crossing 
resonance in dilute solutions of benzene in hexane subjected 
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Manual of program operation for data analysis from radiometer 
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Benchmark and application of the RAETRAD [RAdon Emana- 
tion and TRAnsport into Dwellings] model, 15:35823 (R;US) 
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Biologic data, models, and dosimetric methods for internal emit- 
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MEA 

Aminothiol modulation of the prooxidizing effects of a ra- 
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Chemical radioprotectants: antioxidant effects, 
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Radiofrequency radiation survey in the McFarland, California 
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dioactive materials] wastes in Texas, 15:34118 (R;US) 
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RAMAN EFFECT 
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LANTHANUM COMPOUNDS 
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The consecutive complexometric titration of thorium and rare 
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Seismic risk analysis of spent fuel pools, 15:34434 (BA;US) 

Severe accident testing of a personnel airlock, 15:34427 (BA;US) 

Small break LOCA (loss-of-coolant-accident) analysis of the 
ORNL (Oak Ridge National Laboratory) high flux isotope re- 
actor, 15:34468 (RA;US) 

Strip3: A reference three loops and bop mathematical model for 
the Westinghouse 312 PWR plant, 15:34407 (R;IT) 

Testing to determine the leakage behavior of inflatable seals 
subject to severe accident loadings, 15:34428 (BA;US) 

REACTOR COMPONENTS 
See also BREEDING BLANKETS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 

Completed research for improved codes and standards on steam 
generator tube inspection and plugging, 15:34391 (BA;US) 

Computer graphics in reactor safety analysis, 15:34390 (BA;US) 

Effects of blowdown flows on isolation valve operability, 
15:34429 (BA;US) 

Radiation embrittlement of PWR vessel supports, 15:34435 
(BA;US) 

Severe accident testing of a personnel airlock, 15:34427 (BA;US) 

Transactions of the 10th international conference on structual 
mechanics in reactor technology, 15:34421 (B;US) 

Transactions of the 10th international conference on structual 
mechanics in reactor technology, 15:34389 (B;US) 

REACTOR CONTROL SYSTEMS 

Requirements for the reactor regulating systems of CANDU nu- 

clear power plants, 15:34385 (R;CA) 
REACTOR COOLING SYSTEMS 

See also PRIMARY COOLANT CIRCUITS 

Studies of under-sodium transport and deposition of caesium in 
a closed circulation loop, 15:34366 (R;GB) 
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REACTOR COOLING SYSTEMS 


Thermal-hydraulic design of a solid particulate fusion reactor 
bianket, 15:36616 (BA;US) 
REACTOR CORES 
Examination of core components removed from CANDU reac- 
tors, 15:34360 (R;CA) 
REACTOR LICENSING 
Nuclear Regulatory Commission Issuances, 
15:34372 (R;US) 
Nuclear Regulatory Commission issuances: Volume 31, No. 4, 
15:34373 (R;US) 
REACTOR MATERIALS 
Development of a full scope reactor engineering simulator, 
15:34392 (BA;US) 
REACTOR OPERATORS 
The BWR [Boiling Water Reactor] Emergency Operating Proce- 
dures Tracking System (EOPTS): Evaluation by control-room 
operating crews: Final report, 15:34412 (R;US) 
REACTOR PHYSICS 
[Physics of reactors]: Foreign trip report, April 20—-May 13, 
1990, 15:34340 (R;US) 
REACTOR PROTECTION SYSTEMS 
Strip3: A reference three loops and bop mathematical model for 
the Westinghouse 312 PWR plant, 15:34407 (R;IT) 
REACTOR SAFETY 
Advanced reactor concepts and safety, 15:36679 (R;CA) 
Comparison studies of HCLPF capabilities determined by 
CDFM and fragility analysis methods, 15:34426 (BA;US) 
Review of public comments on proposed seismic design criteria, 
15:34430 (BA;US) 
Transactions of the 10th international conference on structual 
mechanics in reactor technology, 15:34389 (B;US) 
Uncertainty estimation in nuclear power plant probabilistic 
safety assessment: State of the art and use in decision mak- 
ing, 15:34425 (BA;US) 
REACTOR SAFETY EXPERIMENTS 
Computer graphics in reactor safety analysis, 15:34390 (BA;US) 
Transactions of the 10th international conference on structural 
mechanics in reactor technology, 15:34422 (B;US) 
REACTOR START-UP 
Wood Storks of the Birdsville Colony and swamps of the Savan- 
nah River site: 1989 Annual report, 15:34394 (R;US) 
REAL TIME SYSTEMS 
Energy management and control systems for utility load moni- 
toring and real-time pricing, 15:34575 (R;US) 
Fissile material holdup monitoring in the PREPP [Process Ex- 
perimental Pilot Plant] process, 15:34128 (R;US) 
Parallel architecture for real-time simulation. Master's thesis, 
15:36640 (R;US) 
RECEPTORS 
Imaging receptors and their interactions: Implications for psychi- 
atry, 15:35984 (R;US) 
Molecular analyses of in vivo hprt mutations in human T- 
lymphocytes: IV. Studies in newborns, 15:35976 (J;US) 
RECIPROCAL TRANSLOCATIONS 
See CHROMOSOMAL ABERRATIONS 
RECOIL CHEMISTRY 
See HOT ATOM CHEMISTRY 
RECOMBINANT DNA 
Determination of the frequency of several retroviral genomic ele- 
ments in the cDNA from mouse testes, 15:35966 (J;US) 
RECOMBINATION (GENETIC) 
See GENE RECOMBINATION 
RECOMMENDATIONS 
Legal regulations, standards, and guidelines in the field of atomic 
safety and radiation protection, 15:34179 (R;DD;ln German) 
RECOVERY (TRITIUM) 
See TRITIUM RECOVERY 
RECYCLING 
Development of a countywide recycling program for Polk 
County, Wisconsin: Final report, 15:34814 (R;US) 
Feasibility study of solid waste resource recovery: Waste-to- 
Energy and Recycling Program project report, 15:34815 (R;US) 
Waste energy: Feasibility study for Portage County and the Uni- 
versity of Wisconsin, Stevens Point, 15:34813 (R;US) 
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REDUCTION 

Long-term testing and evaluation of cathode components in a 
commercial aluminum cell: Addendum to final report exten- 
sion tasks: Volume 1, 15:34773 (R;US) 

REFERENCE MATERIALS (STANDARD) 

See CALIBRATION STANDARDS 

REFLECTIVE COATINGS 

High damage threshold AlzO3-H20-SiO2 HR [highly reflective] 
coatings prepared by the sol-gel process, 15:36478 (R;US) 

Thermal insulating coatings. January 1970-March 1990 (A Bibli- 
ography from the COMPENDEX data base). Report for 
January 1979-March 1990, 15:34889 (R;US) 

REFLECTIVITY 

A real time collimation sensor using a shear plate and a spatial 

light modulator, 15:35668 (R;US) 
REFRIGERATORS 

A comparison of field and laboratory measurements of residen- 
tial refrigerator energy use, 15:34752 (BA;US) 

CEBAF linac cryogenic instrumentation requirements and a re- 
view of the available sensors, 15:35523 (RA;US) 

Cost efficiency analysis of design options to improve the energy 
efficiency of refrigerator-freezers and freezers, 15:34750 
(BA;US) 

impacts of advanced refrigerator insulation, 15:34754 (BA;US) 

Refrigeration energy savings with floating head pressure, 
15:34751 (BA;US) 

The development of a vapor compression refrigeration system for 
a network of nine temperature chambers, 15:35662 (BA;US) 

REFUSE 
See SOLID WASTES 
REGENERATIVE FUEL CELLS 

Regenerative fuel cell systems for project Pathfinder, 15:34604 

(RA;US) 
REGGE CALCULUS 

Analytic Multi-Regge Theory and the Pomeron in QCD: Part 1, 

15:36329 (R;US) 
REGGE TRAJECTORIES 
Impact parameter representation for Regge-type models with 
universal trajectory, 15:36333 (R;UA) 

REGION | 

See FEDERAL REGION | 
REGION Il 

See FEDERAL REGION II 
REGION V 

See FEDERAL REGION V 
REGION VII 

See FEDERAL REGION VII 
REGION Vill 

See FEDERAL REGION VIII 
REGULATIONS 

Annual environmental report for RMI Company Extrusion Plant, 
Ashtabula, Ohio, January 1, 1988-December 31, 1988, 
15:34166 (R;US) 

Enforcement actions: Significant actions resolved: Quarterly 
progress report, January—March 1990, 15:34374 (R;US) 

Hanford federal facility agreement and consent order: Quarterly 
progress report for the period ending March 31, 1990, 
15:34124 (R;US) 

Legal regulations, standards, and guidelines in the field of atomic 
safety and radiation protection, 15:34179 (R;DD;In German) 

Regulatory and technical reports (abstract index journal): Com- 
pilation for first quarter 1990, January—March: Volume 15, No. 
1, 15:34371 (R;US) 

Using information management systems to support waste mini- 
mization at US Army installations, 15:34147 (R;US) 

REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
REINFORCED CONCRETE 

[High temperature flaw assessment procedure]: Foreign trip re- 

port, April 20, 1990—May 19, 1990, 15:34367 (R;US) 
REINFORCED MATERIALS 

See also REINFORCED CONCRETE 

The effect of reinforcement stability on composition redistribution 
in cast aluminum metal matrix composites, 15:35077 (R;US) 





REMEDIAL ACTION 
An overview of remedial action technical information support ac- 
tivities funded by the US Department of Energy’s Office of 
Environmental Restoration, 15:34165 (R;US) 
Emergency Response Cleanup Services (ERCS) Contracts. 
Users manual, 15:34508 (R;US) 


RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 
HYDROELECTRIC POWER 
SOLAR ENERGY 
WAVE POWER 
WIND POWER 
Canada’s bioenergy R&D strategy - 1987, 15:34583 (R;CA) 
Trends in renewable energy use and conservation in the United 
States, 15:34207 (BA;US) 


RENEWABLE RESOURCES 
Hawaii Natural Energy Institute 1989 annual report, 15:34520 
(R;US) 
[Innovative technologies and India’s energy demand]: Foreign 
trip report, April 22, 1990—April 27, 1990, 15:34577 (R;US) 


RESEARCH PROGRAMS 
Hydrocarbon geoscience research strategy, 15:33981 (R;US) 
Report to Congress on the Small Business Program: Fiscal 
year 1988, 15:34526 (R;US) 


RESEARCH REACTORS 

See also BSR-1 REACTOR 
BSR-2 REACTOR 
FFTF REACTOR 
HFIR REACTOR 
SLOWPOKE TYPE REACTORS 

[Thermal limits during decay heat removal]: Foreign trip report, 

Aoril 25—May 8, 1990, 15:34398 (R;US) 


RESERVOIR ROCK 

Development of core analysis procedures using X-ray Computer 
Tomography: Final report, 15:33983 (R;US) 

Fluid flow behavior through rock-slab micromodels in relation to 
other micromodels, 15:34007 (R;US) 

In situ stress and natural fracture distribution in the Ekofisk 
Field, North Sea, 15:33997 (R;US) 

Steady-state, vapor-liquid concurrent flow: Relative permeabili- 
ties and end effects, 15:34004 (R;US) 


RESERVOIRS (WATER) 
See WATER RESERVOIRS 


RESIDENCES 
See HOUSES 


RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUSES 
MOBILE HOMES 

An agenda for cooperative R and D in advanced, energy- 
efficient housing, 15:34728 (BA;US) 

Appendices for cost data for manufactured homes in RCDP 
[Residential Construction and Demonstration Project], 
15:34683 (R;US) 

Assessment of environmental issues associated with the DOE 
existing buildings efficiency research (EBER) program, 
15:34721 (BA;US) 

Benchmark and application of the RAETRAD [RAdon Emana- 
tion and TRAnsport into Dwellings] model, 15:35823 (R;US) 
Life-Cycle Cost Analysis for Utility Combinations (LCAA) user's 

guide, 15:34804 (R;US) 

Potentials for and barriers to building energy conservation in 
China, 15:34698 (R;US) 

Program for energy analysis of residences (PEAR) (for micro- 
computers). Software, 15:34705 (R;US) 

Radon monitoring results from BPA's Residential Conservation 
Programs: Report No. 12, 15:35734 (R;US) 

Residential gas-fired heat pumps: An economic assessment, 
15:34704 (R;US) 

The use of heat pumps in dwelling houses - a follow-up study, 
15:34699 (R;Fl;In Finnish) 


RF SYSTEMS 


RESIDENTIAL SECTOR 

Industrial load shaping: An industrial application of demand-side 
management (DSM): Volume 1, Project overview: Final re- 
port, 15:34476 (R;US) 

Wisconsin energy statistics, 1989, 15:34582 (R;US) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESISTAL 
See COPPER BASE ALLOYS 
RESONANCE 
See also GIANT RESONANCE 
Low-lying isovector monopole resonances, 15:36429 (R;RO) 
RESONANCE CAVITIES 
See CAVITY RESONATORS 
RESOURCE DEVELOPMENT 

Opportunities in solar energy research over the next decade, 
15:34245 (R;US) 

Report to Congress on the Small Business Program: Fiscal 
year 1988, 15:34526 (R;US) 

RESOURCE MANAGEMENT 

Energy program evaluation: Conversation and resource man- 
agement: Proceedings, 15:34611 (R;US) 

Prediction in water management, 15:35887 (RA;US) 

RESPIRATORY SYSTEM 

See also LUNGS 

Effects of ambient ozone on respiratory function in healthy 
adults exercising outdoors, 15:36080 (R;US) 

RESPIRATORY SYSTEM DISEASES 

NIOSH testimony on cancer and respiratory diseases before the 
Subcommittee on Labor Standards, House Committee on Ed- 
ucation and Labor by R. F. Coene, April 9, 1981, 15:33976 
(R;US) 

Proposed national strategies for the prevention of leading work- 
related diseases and injuries. Occupational lung diseases, 
15:33973 (R;US) 

RESPONSE FUNCTIONS 

Development of a moderate rate lithium/thionyl-chloride “D” cell, 

15:34497 (R;US) 
RETINA 

Laser retinal effects: Electrophysiological determination in vi- 
sual cortical cells of monkeys and cats. Final report, 1 April 
1987-31 August 1988, 15:36112 (R;IL) 

Study of low-level-laser retinal damage. Final progress report, 1 
January 1978-31 December 1989, 15:36111 (R;US) 

REVERSE OSMOSIS 
See OSMOSIS 
REVERSIBLE TURBINES 
See PUMP TURBINES 
RF SYSTEMS 

A four-rod cavity RFQ, 15:35503 (RA;US) 

A low beta FF linac-structure of the IH-type with improved radial 
acceptance, 15:35512 (RA;US) 

A phase measurement system for RF pulses, 15:35554 (RA;US) 

An 805 MHz disk and washer structure for the Fermilab linac 
upgrade, 15:35401 (RA;US) 

An alternate side coupled structure for the Fermilab linac up- 
grade, 15:35513 (RA;US) 

Analog techniques in CEBAF’s RF control system, 15:35536 
(RA;US) 

Calculations on beam formation with two coupled RFQ's for the 
EHF injection scheme, 15:35490 (RA;US) 

Control of an RF amplifier for Japanese Hadron Facility, 
15:35560 (RA;US) 

Design and construction of a long-pulse modulator, 15:35610 
(BA;US) 

On the horizon: New RF power sources for linear accelerators, 
15:35550 (RA;US) 

Performance of the DESY RFQ's, 15:35489 (RA;US) 

Performance of the high power RF system for the NIST-Los 
Alamos racetrack microtron, 15:35561 (RA;US) 

Phase compensated fibre-optic links for the LEP RF reference 
distribution, 15:35605 (BA;US) 

Studies of the four-rod RFQ using the MAFIA codes, 15:35497 
(RA;US) 
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RF SYSTEMS 


Studying the end regions of RFQs using the MAFIA codes, 
15:35487 (RA;US) 

Summary and viewgraphs from the Q-121 US/Japan advanced 
current drive concepts workshop, 15:36541 (R;US) 

The CRYRING RFQ, 15:35488 (RA;US) 

The RF phase system of the SLC, 15:35564 (RA;US) 

RHENIUM 

Secondary neutral mass spectrometry using three-color reso- 
nance ionization: Os detection at the ppb level and Fe 
detection in Si at the 40 ppt level, 15:35169 (R;US) 

RHENIUM ALLOYS 

Additive effects on the microstructure and properties of tungsten 

heavy-alloy composites, 15:34864 (R;US) 
RHENIUM COMPLEXES 

Synthesis and properties of chiral rhenium ether complexes of the 
formula [(n°-CsHs)Re(NO)(PPh3)(OR2)]*X~, 15:35213 (J;US) 

Synthesis of rhodium-containing heterobimetallic hydride com- 
plexes, 15:34216 (J;US) 

RHODANATES 

See THIOCYANATES 
RHODANIDES 

See THIOCYANATES 
RHODIUM 

Reaction of nitric oxide and silica-attached rhodium carbonyl 
complexes, 15:35152 (J;US) 

The synthesis of butyronitrile from n-butanol and ammonia over 
rhodium (111) and (331) single-crystal surfaces, 15:34222 
(J;US) 

RHODIUM COMPLEXES 

Synthesis of rhodium-containing heterobimetallic hydride com- 

plexes, 15:34216 (J;US) 
RHODOPSIN 

Pathways of the rise and decay of the M photointermediate(s) of 

bacteriorhodopsin, 15:34272 (J;US) 
RHODOSPIRILLUM 

Activation of the nickel-deficient carbon monoxide dehydroge- 
nase from Rhodospirillum rubrum: Kinetic characterization 
and reductant requirement, 15:36108 (J;US) 

RICHLAND FFTF REACTOR 

See FFTF REACTOR 

RICHLAND NPR REACTOR 
See N-REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RING LASERS 
Dynamics and instabilities in homogeneously broadened lasers. 
Technical report, 15:35335 (R;US) 

RINGOTRON 

See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 

See STORAGE RINGS 
RISA 

See ALBUMINS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 

See RISK ASSESSMENT 
RISK ASSESSMENT 

Are we safe here?: An investigation into the use of risk studies 
in the Dutch nuclear power debate, 15:34377 (R;NL;In Dutch) 

CANDU 6 probabilistic safety study summary, 15:34358 (R;CA) 

Update of Ulysses FSAR results using updated NASA [Na- 
tional Aeronautics and Space Administration] probabilities, 
15:34187 (R;US) 

RIVERS 
See also COLUMBIA RIVER 
SAVANNAH RIVER 

Historical streamflow summary: Ontario, to 1988, 15:35889 
(R;CA) 

Superfund Record of Decision (EPA Region 1): Baird and 
McGuire, MA. (Third remedial action), September 1989, 
15:35917 (R;US) 

RIVETS 
See FASTENERS 
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ROAD TRANSPORT 
Forecasting (Transportation Research Record), 15:34762 (R;US) 
ROADS 

An evaluation of unburnt colliery shale as fill for reinforced earth 
structures, 15:33925 (R;GB) 

Utilization of peat ash for road and street construction, 15:33919 
(R;Fl;in Finnish) 

ROBOTS 

A fully omnidirectional wheeled assembly for robotic vehicles, 
15:35290 (R;US) 

Design of a telerobotic controller with joint torque sensors using 
2-port network theory, 15:35291 (R;US) 

Force-reflecting control of a teleoperated system coupling a 
nonredundant master with a redundant slave, 15:35292 (R;US) 

On the design of a concurrent image analysis system, 15:36648 
(R;US) 

Problems and needs re: Qualification of special robots for appli- 
cation in electrical power systems, 15:34305 (R;IT) 

Remote site survey and characterization for the National 
ER&WM Program using the SRIP [Solider Robot Interface 
Project] vehicle, 15:34111 (R;US) 

ROCK CAVERNS 
Nordic seminar on short-tem heat storage, 15:34480 (R;Fl;In 
Swedish) 
ROCK SALT 
See SALT DEPOSITS 
ROCKET ENGINES 

Parallel architecture for real-time simulation. Master's thesis, 

15:36640 (R;US) 
ROCKETS 

An application of the associated-particle technique to treaty veri- 
fication, 15:34844 (R;US) 

Treaty verification inspection using low-technology systems, 
15:34843 (R;US) 

ROCKS 

Hydromechanical coupling between stress, stiffness, and hy- 
draulic conductivity of rock joints and fractures, 15:36190 
(R;US) 

ROCKY FLATS PLANT 

A small-scale study on the dissolution and anion-exchange re- 
covery of plutonium from Rocky Flats Plant incinerator ash, 
15:34095 (R;US) 

ROCKY MOUNTAIN REGION 

See FEDERAL REGION VIII 

ROLLER BEARINGS 
Complex demodulation for bearing fault detection. Propulsion 
technical memo, 15:35317 (R;AU) 
ROOFS 
Atrium buildings, 15:34695 (R;Fl;In Finnish) 
RORT 
See RADIAL-OUTFLOW REACTION TURBINES 
ROTATING GENERATORS 

End winding shape affects partial discharge, 15:34461 (RA;CA) 

Methods and experiences for evaluating the condition of wind- 
ings of rotating electrical machines, 15:34463 (RA;CA) 

ROTORS 
Methods of on-line condition monitoring in asynchronous ma- 
chines, 15:34316 (R;Fl;In Finnish) 
ROUS SARCOMA VIRUS 
See ONCOGENIC VIRUSES 
RUBBERS 

Radiation processing in the plastics industry: Current commer- 

cial applications, 15:34182 (R;CA) 
RUNOFF 

Models of runoff processes and their significance, 15:35877 
(RA;US) 

Simulation of rainfall-runoff response in mined and unmined wa- 
tersheds in coal areas of West Virginia, 15:33927 (R;US) 

RUTHENIUM 

Fundamental studies of hydrocarbon conversions over sup- 
ported bimetallic catalysts, 15:35195 (R;US) 

Isolation of the noble metals ruthenium and palladium from nitric 
acid process flows containing complexing agents in nuclear 
fuel reprocessing, 15:34098 (R;US) 





The interaction of small oxygenated fluorocarbons and hydro- 

carbons with the Ru(001) surface, 15:35194 (R;US) 
RUTHENIUM COMPLEXES 

Electrochemical polymerization of 4-methyl-4’-vinyl-2,2’- 
bipyridine-containing metal complexes: Polymer structure and 
mechanism of formation, 15:35102 (J;US) 

Multimetallic ruthenium(II) complexes based on biimidazole and 
bibenzimidazole: Effect of dianionic bridging ligands on Re- 
dox and spectral properties, 15:35208 (J;US) 

Structure and water-oxidizing capabilities of dimeric ruthenium 
EDTA complex ions, 15:35207 (J;US) 

Synthesis and reactivity of Ru complexes with dibenzothio- 
phene and hexahydrodibenzothiophene ligands: Models for 
catalytic hydrodesulfurization, 15:35200 (R;US) 


RUTHENIUM SULFIDES 
Alkali/TX2 catalysts for CO/H2 conversion to C;-C, alcohols: 
Technical progress report, September 1989-November 1989, 
15:34211 (R;US) 


Ss 


SACCHAROSE 
Sugar separations on a pilot scale by continuous annular chro- 
matography, 15:34201 (J;US) 
SAFE LOW POWER CRITICAL EXPERIMENT 
See SLOWPOKE TYPE REACTORS 


SAFEGUARDS 
A target cueing and tracking system (TCATS) for smart video 
processing, 15:35708 (R;US) 
SAFETY 
See also OCCUPATIONAL SAFETY 
REACTOR SAFETY 
Contractor safety checklist for the petroleum industry, 15:34013 
(R;CA) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 


SAFETY (REACTOR) 
See REACTOR SAFETY 


SALICYLIC ACID 
Direct observation of microbubbles in directional solidification of 
salol, 15:35108 (J;US) 


SALINE ZONE 
See OIL SHALES 


SALMON 

An assessment of freeze-brand and PIT-tag recovery data for 
juvenile salmonids at McNary Dam: Annual report 1988, 
15:34238 (R;US) 

Cle Elum Lake Sockeye salmon restoration feasibility study: An- 
nual report, 1988-1989, 15:35948 (R;US) 

Evaluation of factors affecting collection efficiency estimates of 
chinook salmon and steelhead smolts at McNary Dam: 1988 
annual report, 15:35949 (R;US) 

Evaluation of the contribution of fall chinook salmon reared at 
Columbia River hatcheries to the Pacific salmon fisheries: Fi- 
nal report, 15:35947 (R;US) 

Fasting and diet content affect stress-induced changes in 
plasma glucose and cortisol in Juvenile chinook salmon, 
15:36008 (J;US) 

Genetic population structure of chinook salmon, oncorhynchus 
tshawytscha, in the Pacific Northwest, 15:35944 (J;US) 

Juvenile radio-tag study: Lower Granite Dam, 1985-1986: Final 
report, 15:35862 (R;US) 

Outer Continental Shelf environmental assessment program. Fi- 
nal reports of principal investigators. Volume 66. Final report, 
15:34033 (R;US) 

Quality and behavior of juvenile salmonids in the Columbia 
River estuary and nearshore ocean: Effects of the ocean en- 
vironment of the survival of Columbia River juvenile 
salmonids: Research plan: Final report, 15:34241 (R;US) 

Yakima-Klickitat Production Project: Environmental assess- 
ment, 15:35864 (R;US) 


SCALAR FIELDS 


SALT DEPOSITS 
Creep of salt from the ERDA-S borehole and the WIPP [Waste 
Isolation Pilot Plant] workings, 15:34149 (R;US) 
SALTS 
Quantitative mineral salt evaluation in the calcaneous bone using 
computed tomography, '25!-photon absorption and chemical 
analysis to compare the value of the individual methods: In- 
vestigations into the role of yellow marrow in the radiological 
detemination of mineral salts, 15:35990 (R;DE;In German) 
Radiological consequences of a human intrusion in a nuclear 
waste repository in a salt formation, 15:34108 (R;FR;In French) 
SAMARIUM 
A photoemission study of samarium on silicon, 15:36470 (R;US) 
SAMARIUM 145 
The theoretical basis and clinical methodology for stereotactic 
interstitial brain tumor irradiation using iododeoxyuridine as a 
radiation sensitizer and samarium-145 as a brachytherapy 
source, 15:35983 (R;US) 
SAMARIUM 148 
Observation of entrance channel effects in compound nucleus 
formation with high energy +-rays, 15:36417 (R;US) 
SAMARIUM ALLOYS 
Boron-modified Sm2Co,7 magnets. Quarterly report, 15:34887 
(R;JP) 
Magnetic and structural studies in Sm-Fe-Ti magnets, 15:34921 
(J;US) 
SAMARIUM COMPLEXES 
Reinvestigation of SmCo(CN)g x 4H20 and SmFe(CN), x 
4H20O, 15:34860 (J;US) 
The structure of SmFe(CN)g x 4H2O and the problem of 
pseudo-hexagonal symmetry, 15:34859 (J;US) 
SANDIA LABORATORIES 
Sandia’s search for environmentally sound cleaning processes 
for the manufacture of electronic assemblies and precision 
machined parts, 15:34796 (R;US) 
SANDSTONES 
Development of core analysis procedures using X-ray Computer 
Tomography: Final report, 15:33983 (R;US) 
SANITARY LANDFILLS 
Feasibility study of solid waste resource recovery: Waste-to- 
Energy and Recycling Program project report, 15:34815 (R;US) 
Hydrogeochemical studies at a landfill in Delaware, 15:35873 
(RA;US) 
Sanitary landfills. May 1988-March 1990 (A Bibliography from 
the NTIS data base). Report for May 1988-March 1990, 
15:35843 (R;US) 
SASKATCHEWAN 
Application of the V.S.P. technique to locating a Devonian reef: 
A case study, 15:33989 (RA;CA) 
SATELLITES 
Low-cost, high-resolution telescopes for imaging low-earth orbit 
satellites, 15:35667 (R;US) 
Using the DEWSBR computer code, 15:35706 (R;US) 
SATURN PLANET 
Actions of magnetospheres on planetary atmospheres, 
15:36215 (R;SE) 
Pioneers 10 and 11 deep space missions, 15:36214 (R;US) 
SAVANNAH RIVER 
Large-scale process simulation: A case study integrated waste 
processing flowsheet for SRS [Savannah River Site], 
15:34159 (R;US) 
SAVANNAH RIVER PLANT 
Annual report of ecological research for the period ending July 
31, 1989: Volume 1, Main report, 15:34168 (R;US) 
Savannah River Ecology Laboratory annual report for the period 
ending July 31, 1989: Volume 2, Appendices, 15:34169 (R;US) 
Wood Storks of the Birdsville Colony and swamps of the Savan- 
nah River site: 1989 Annual report, 15:34394 (R;US) 
SAVANNAH RIVER PLANT L REACTOR 
See LREACTOR 
SCALAR FIELDS 
Multi-kink contributions to the free energy of nonlinear one- 
dimensional scalar fields, 15:36365 (R;RO) 
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SCALE MODELS 


SCALE MODELS 
Defense nuclear agency fiscal year 1991 program document: 
Research, development, test and evaluation, defense agen- 
cies (supports congressional budget estimates January 
1990), 15:34478 (R;US) 
Wind tunnel study of wake downwash behind A 6% scale model 
B1-B aircraft, 15:34767 (R;US) 
SCANDINAVIA 
See also FINLAND 
NORWAY 
Nordic seminar on short-tem heat storage, 15:34480 (R;Fl;In 
Swedish) 
SCHOOL BUILDINGS 
An estimate of aggregate energy savings due to the DOE insti- 
tutional conservation program, 15:34758 (BA;US) 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER SOLAR CELLS 
Crystalline photovoltaic cell research, status, and future direc- 
tion, 15:34264 (R;US) 
SCHWINGER-TOMONAGA FORMALISM 
Hot QED on a small circle: Implications for anomalous baryon 
nonconservation, 15:36387 (J;US) 
SCIENTIFIC PERSONNEL 
Elicitation and use of expert judgment in performance assessment 
for high-level radioactive waste repositories, 15:34140 (R;US) 
Math/science education action conference report, 15:36682 
(R;US) 
SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 
A ruggedized ZnS(Ag)/epoxy alpha scintillation detector, 
15:35639 (R;US) 
SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCLERA 
See EYES 
SCREWS 
See FASTENERS 
SCRUBBERS 
Gas scrubbers used in pollution control. August 1987-March 
1990 (A Bibliography from the COMPENDEX data base). Re- 
port for August 1987-March 1990, 15:35808 (R;US) 
SEAFOOD 
Guidance manual for health risk assessment of chemically con- 
taminated seafood. Final report, 15:35918 (R;US) 
SEALED SOURCES 
Guidelines for testing sealed radiation sources, 15:36458 
(R;DD;in German) 
SEAWATER 
Radionuclide interactions with marine sediments, 15:34137 
(R;GB) 
Sea water corrosion. February 1980-April 1990 (A Bibliography 
from the NTIS data base). Report for February 1980-April 
1990, 15:34890 (R;US) 
SEAWEEDS 
Report on the intercomparison run IAEA-308 radionuclides in 
seaweed mixture, 15:35172 (R;XA) 
SEBACEOUS GLANDS 
See SKIN 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY RECOVERY 
See ENHANCED RECOVERY 
SECURITY 
A target cueing and tracking system (TCATS) for smart video 
processing, 15:35708 (R;US) 
MIDAS, the Mobile Intrusion Detection and Assessment Sys- 
tem, 15:35707 (R;US) 
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SPVUNIX user manual: Security Profile Inspector: Version 1.2, 

15:36673 (R;US) 
SEDIMENTARY BASINS 

Historical suspended sediment data in the Tennessee and Cum- 

berland River basins: Monthly summary, 15:35937 (R;US) 
SEDIMENTS 

Aerobic and anaerobic microbial activity in deep subsurface 
sediments from the Savannah River Plant, 15:35850 (J;US) 

Guidance manual for health risk assessment of chemically con- 
taminated seafood. Final report, 15:35918 (R;US) 

Historical suspended sediment data in the Tennessee and Cum- 
berland River basins: Monthly summary, 15:35937 (R;US) 

Levels of PCBs and trace metals in Crab Orchard Lake sedi- 
ment, benthos, zooplankton, and fish, 15:35910 (R;US) 

Measuring the acute toxicity of estuarine sediments, 15:35912 
(R;US) 

Radionuclide interactions with marine sediments, 15:34137 
(R;GB) 

Superfund Record of Decision (EPA Region 1): Baird and 
McGuire, MA. (Third remedial action), September 1989, 
15:35917 (R;US) 

SEISMIC EFFECTS 

A simplified inelastic seismic analysis method for piping sys- 

tems: Final report, 15:34410 (R;US) 
SEISMIC EVENTS 

See also EARTHQUAKES 

Numerical and theoretical study of seismic wave diffraction in 
complex geologic structure. Final report, April 1984-July 
1988, 15:36141 (R;US) 

SEISMIC WAVES 

Computational methods for improving the resolution of subsur- 
face seismic images: Progress report, September 15, 
1989-September 14, 1990, 15:36188 (R;US) 

Numerical and theoretical study of seismic wave diffraction in 
complex geologic structure. Final report, April 1984-July 
1988, 15:36141 (R;US) 

SEISMICITY 

Analysis of Soviet seismicity catalogs: Final report, 15:36195 

(R;US) 
SELENIUM ADDITIONS 

A new method to analyze multiexponential transients for deep- 

level transient spectroscopy, 15:35116 (J;US) 
SELENIUM COMPOUNDS 
Semimetallic versus semiconducting properties of MX2 layer 
compounds containing d* metal ions, 15:35104 (J;US) 
SELF-SERVE STATIONS 
See GASOLINE SERVICE STATIONS 
SEMICONDUCTOR COUNTERS 
See SEMICONDUCTOR DETECTORS 
SEMICONDUCTOR DETECTORS 

See also S| SEMICONDUCTOR DETECTORS 

Photon counting modules using RCA silicon avalanche photodi- 
odes, 15:35650 (RA;US) 

SEMICONDUCTOR DEVICES 
See also SEMICONDUCTOR LASERS 
TRANSISTORS 

Comparison of some x-ray sensors for verification, 15:35649 
(R;US) 

Evaluation of the guardband implant diffusion processes, 
15:35353 (R;US) 

Photovoltaic Energy Program summary: Volume 2, Research 
summaries, Fiscal year 1989, 15:34249 (R;US) 

SEMICONDUCTOR LASERS 

Injection-locking characteristics of gain-guided diode laser ar- 
rays with an “on-chip” master laser, 15:35373 (J;US) 

Optical and microwave performance of GaAs-AlGaAs and 
strained layer InGaAs-GaAs-AlGaAs graded index separate 
confinement heterostructure single quantum well lasers, 
15:35372 (J;US) 

SEMICONDUCTOR MATERIALS 

Biexcitons in semiconductor quantum dots, 15:35111 (J;US) 

Design of GaAs charge coupled devices: Final report for 1989, 
15:35083 (R;US) 

Evaluation of profile control, 15:35328 (R;US) 





First-principles calculation of temperature-composition phase di- 
agrams of semiconductor alloys, 15:36507 (J;US) 

Microwave-detected photoconductance decay, 15:35359 (R;US) 

Selective photochemical dry etching of compound semiconduc- 
tors: Enhanced control through secondary electronic 
properties, 15:35090 (BA;US) 

Synthesis of BaTlO2 5 with oxygen-deficient perovskite struc- 
ture, 15:34861 (J;US) 

[Fundamental electron transfer processes at the single crystal 
semiconductor/liquid interface]: Final technical report, 
15:35055 (R;US) 

“Column-by-column” compositional mapping at semiconductor 
interfaces using Z-contrast STEM, 15:35053 (R;US) 

SEMIMETALS 
See also ARSENIC 
BORON 
SILICON 

High resolution photoelectron spectroscopy of metal clusters 

and high temperature species, 15:36473 (R;US) 
SENIOR CENTERS 
See PUBLIC BUILDINGS 
SEPARATION EQUIPMENT 

Computerized precision control of a synchronous high voltage 
discharge switch for the beam separation system of the LEP 
e*/e— collider, 15:35608 (BA;US) 

SEPARATION PROCESSES 
See also ISOTOPE SEPARATION 
LEACHING 

Chemical pretreatment of coal in a stirred ball mill: Fossil En- 
ergy quarterly report, October 1, 1988-December 31, 1988, 
15:33870 (R;US) 

[Quality control for isotope dilution mass spectrometry]: Foreign 
trip report, April 23, 1990—May 11, 1990, 15:34097 (R;US) 

SEQUESTRENE 
See EDTA 
SEQUOYAH NUCLEAR POWER PLANT UNIT-1 
See SEQUOYAH-1 REACTOR 
SEQUOYAH UF6 PRODUCTION PLANT 

Evaluation of health effects in Sequoyah Fuels Corporation 
workers from accidental exposure to uranium hexafluoride, 
15:36039 (R;US) 

SEQUOYAH-1 REACTOR 

Seismic capacity of containments, 15:34413 (RA;US) 
SERVICE STATIONS 

See GASOLINE SERVICE STATIONS 
SERVOMECHANISMS 

Force-reflecting control of a teleoperated system coupling a 
nonredundant master with a redundant slave, 15:35292 (R;US) 

SEWAGE SLUDGE 

Process-design manual: Land application of municipal sludge. 
Final report, 15:35832 (R;US) 

Use of activated carbon adsorption in conjunction with radiation 
treatment processes, 15:34181 (R;CA) 

SHALE OIL 
Cracking and coking of shale-oil vapors, 15:34085 (R;US) 
SHALES 
An evaluation of unburnt colliery shale as fill for reinforced earth 
structures, 15:33925 (R;GB) 
SHALLOW LAND BURIAL 
See GROUND DISPOSAL 
SHEATHS (FUEL) 
See FUEL CANS 
SHELL-KOPPERS GASIFICATION PROCESS 

Shell coal gasification project: Gasification of SUFCo coal at 

SCGP-1 [Shell Coal Gasification Process], 15:33890 (R;US) 
SHELLS 
Study of the influence of imperfections on the dynamic stability 
of tanks, 15:34380 (R;US) 
SHF RADIATION 
See RADIOWAVE RADIATION 
SHIELDING MATERIALS 

Thermal testing of solid neutron shielding materials, 15:35294 

(R;US) 


SILICIC ACID ESTERS 


SHIELDS 
Evaluation of filled elastomers: Final report, 15:34776 (R;US) 
High-explosives press safety shield testing, 15:35711 (R;US) 
SHOCK WAVES 
A study of non-uniqueness and instability for convex materials, 
15:36295 (R;US) 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 

Effects of various event building techniques on data acquisition 
system architectures, 15:36651 (R;US) 

The magnetic design and field measurement of Fermilab collider 
detectors: CDF [the Collider Detector at Fermilab] and DO, 
15:35641 (R;US) 

[The WA80 collaboration meeting and the International Quark 
Matter 90 Meeting]: Foreign trip report, May 1, 1990—May 15, 
1990, 15:36311 (R;US) 

SHRIMP 

Development of protocols for chronic toxicity testing of Pacific 

marine species, 15:35904 (R;US) 
SHUTDOWNS 

The environmental effects of an extended Hanford plant shut- 
down, 15:34403 (R;US) 

Si SEMICONDUCTOR DETECTORS 

Performance of a silicon microstrip detector in a high radiation 
environment, 15:35642 (R;US) 

Self-calibrating position-sensitive silicon detectors, 15:35437 
(R;US) 

SIALON 
See ALUMINIUM OXIDES 
SILICON NITRIDES 
SIGMA MODEL 
Kaluza-Klein monopole in a nonlinear sigma model coupled to 
gravity, 15:36366 (R;RO) 
SIGMA-410 RESONANCES 
See SIGMA MODEL 
SILANES 

Comment on “Excitation-energy dependence of optically in- 
duced ESR in a-Si:H”, 15:35133 (J;US) 

Hydrogen desorption from the monohydride phase on Si(100), 
15:35251 (J;US) 

Photochemical reactions of the binuclear platinum(Il) diphos- 
phite complex Ptz(P205H2)4*—, 15:35258 (J;US) 

SILICA 

Mechanism of hydrodenitrogenation: Part 2, Piperdine denitro- 
genation over silica-aluminas, 15:33887 (R;US) 

Temperature dependence of the first sharp diffraction peak in 
vitreous silica, 15:36447 (R;US) 

SILICATE MINERALS 

See also ANDRADITE 
BIOTITE 
FERRITE GARNETS 
MORDENITE 
MUSCOVITE 
OLIVINE 
TALC 

Shock-enhanced dissolution of silicate minerals and chemical 

weathering on planetary surfaces, 15:36221 (BA;US) 
SILICATES 
See also COPPER SILICATES 
GARNETS 

Part 1, Synthesis and thermolysis of cyclopentadienyl and pen- 
tamethylcyclopentadienyl molybdenum dioxo alkoxides; Part 
2, Structural characterization of polysilicate intermediates 
formed during sol-gel polymerization, 15:35190 (R;US) 

SILICEOUS ROCK 
See SANDSTONES 
SILICIC ACID 

Spectroscopic evidence for organic diacid complexation with 
dissolved silica in aqueous systems - |. Oxalic acid, 15:35945 
(J;GB) 

SILICIC ACID ESTERS 
See ORGANIC SILICON COMPOUNDS 
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SILICON 


SILICON 

Berkeley Sensor and Actuator Center membership: Final report, 
October 1, 1988—September 30, 1989, 15:34980 (R;US) 

Diagnostics of glow discharges used to produce hydrogenated 
amorphous silicon films: Annual subcontract report, Decem- 
ber 1, 1988—-November 30, 1989, 15:34267 (R;US) 

Electronic structure of Si(111)-B(,/3 x ,/3 )FB0° studied by Si 
2p and B 1s core-level photoelectron spectroscopy, 15:35132 
(J;US) 

Energy deposition of energetic silicon atoms within a silicon lat- 
tice, 15:36494 (J;US) 

Excitation-energy dependence in the L253 fluorescence spec- 
trum of Si, 15:35103 (J;US) 

Formation of nickel silicides by excimer laser CVD of Ni(CO),, 
15:35050 (R;!T) 

Hydrogen desorption from the monohydride phase on Si(100), 
15:35251 (J;US) 

Porous silicon oxynitrides formed by ammonia heat treatment, 
15:35285 (J;US) 

Rapid heating of ion-implanted silicon by high-power pulsed mi- 
crowave radiation, 15:35089 (BA;US) 

Role of lattice mismatch and surface chemistry in the formation of 
epitaxial semiconductor-insulator interfaces, 15:35136 (J;US) 

Surface and thermodynamic interatomic force fields for silicon 
clusters and bulk phases, 15:35128 (J;US) 

Synthesis of ultrafine ceramic powders by means of carbon 
dioxide laser in a flow reactor, 15:35051 (R;IT) 

SILICON 28 

Charged particle decay from giant monopole resonance in 7°Si, 
15:36412 (J;US) 

Energy flow and stopping in relativistic heavy-ion collisions at 
Bap/A=14.6 GeV, 15:36411 (J;US) 

SILICON 28 REACTIONS 

Electromagnetic dissociation of 2°Si at Ej.,/A=14.6 GeV by nu- 

cleon emission, 15:36413 (J;US) 
SILICON 28 TARGET 

Charged particle decay from giant monopole resonance in 2&Si, 
15:36412 (J;US) 

Large-angle elastic and inelastic scattering of Pi(+) and Pi(-) 
from (28)Si and (40)Ca. Master's thesis, 15:36410 (R;US) 

SILICON 29 

A high-resolution NMR study of the La-Si-Al-O-N system, 

15:35157 (J;US) 
SILICON ALLOYS 

Effects of Fe on the ferromagnetic properties of Al-Mn-based 
quasicrystals, 15:34936 (J;US) 

Properties of rapidly quenched Ti(Ni,Fe)Si alloys, 15:34935 
(J;US) 

Structural and electronic studies of a:Si Ge:H alloys: Annual 
subcontract report, September 1, 1988—June 30, 1989, 
15:34265 (R;US) 

The effect of reinforcement stability on composition redistribution 
in cast aluminuin metal matrix composites, 15:35077 (R;US) 

SILICON CARBIDES 

Ceramic Technology for Advanced Heat Engines project data 
base: Summary report, March 1989, 15:34977 (R;US) 

Mechanical property characterization of fiber-reinforced SiC ma- 
trix composites, 15:35054 (R;US) 

Microcracking and toughness of ceramic-fiber/ceramic-matrix 
composites under high temperature. Final report, 1 August 
1987-30 September 1989, 15:34953 (R;US) 

Silicon-carbide composite materials for the ARIES-| reactor 
study, 15:36625 (BA;US) 

SILICON COMPLEXES 

Electronic structure factors of Si-H bond ac- 
tivation by transition metals. Valence photoelectron 
spectra of (n°-CsH4CHs)Mn(CO)(PMes)HSiCiz and (n°- 
Cs5H,CH3)Mn(CO)(PMes)HSIHPhz ... , 15:35223 (J;US) 

Spectroscopic evidence for organic diacid complexation with 
dissolved silica in aqueous systems - |. Oxalic acid, 15:35945 
(J;GB) 

SILICON COMPOUNDS 

See also SILANES 

SILICATES 
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SILICON CARBIDES 
SILICON NITRIDES 
SILICON OXIDES 
Porous silicon oxynitrides formed by ammonia heat treatment, 
15:35285 (J;US) 


SILICON HYDRIDES 
See SILANES 


SILICON NITRIDES 
Advanced Si,;N, systems studies: Final report, August 1, 1985— 
December 31, 1988, 15:34962 (R;US) 
Ceramic Technology for Advanced Heat Engines project data 
base: Summary report, March 1989, 15:34977 (R;US) 


SILICON OXIDES 
See also QUARTZ 
SILICA 

Development of a multi-purpose, pulsed-laser system for solar 
cell processing applications, 15:34262 (R;US) 

ENDOR of perylene radicals adsorbed on alumina and silica- 
alumina powders Il. The matrix effects, 15:35214 (J;US) 

Interactions of deuterium with ion-irradiated SiO2 on Si, 
15:35237 (J;US) 

Porous silicon oxynitrides formed by ammonia heat treatment, 
15:35285 (J;US) 

Room-temperature densification of a-SiO. versus pressure, 
15:35129 (J;US) 

Sol-gel protective films for metal solar mirrors, 15:36483 (BA;US) 


SILICON SEMICONDUCTOR DETECTORS 
See Si SEMICONDUCTOR DETECTORS 


SILICON SOLAR CELLS 

Crystalline photovoltaic cell research, status, and future direc- 
tion, 15:34264 (R;US) 

Dendritic web silicon photovoltaic cell research, 15:35073 (R;US) 

Diagnostics of glow discharges used to produce hydrogenated 
amorphous silicon films: Annual subcontract report, Decem- 
ber 1, 1988—November 30, 1989, 15:34267 (R;US) 

Photovoltaic Energy Program summary: Volume 2, Research 
summaries, Fiscal year 1989, 15:34249 (R;US) 

Progress in thin film solar photovoltaic technologies, 15:34270 
(BA;US) 

Stability of multijunction a-Si:H-based solar cells, 15:34273 (J;US) 

The effects of different diffusion sources on silicon solar cell re- 
combination properties, 15:34263 (R;US) 


SILVER 

A ruggedized ZnS(Ag)/epoxy alpha scintillation detector, 
15:35639 (R;US) 

Flanarization of metal substrates for solar mirrors, 15:35097 
(BA;US) 

Fundamental studies of hydrocarbon conversions over sup- 
ported bimetallic catalysts, 15:35195 (R;US) 

Identification of the Mn structure in Mn/Ag(001) superlattices, 
15:34928 (J;US) 

The reactions of silver(l) with tetraaza macrocylic ligands, 
15:35138 (J;US) 


SILVER COMPOUNDS 
Bacterial sorption of heavy metals, 15:36089 (R;US) 


SIMS 
See MASS SPECTROSCOPY 


SISTER CHROMATID EXCHANGES 

Assays of three carcinogen/non-carcinogen chemical pairs for in 
vivo induction of chromosome aberrations, sister chromatid 
exchanges and micronuclei, 15:36102 (J;US) 

Genotoxic potency of three quinoline compounds evaluated in 
vivo in mouse marrow cells, 15:36106 (J;US) 

In vitro genotoxicity of dyes present in colored smoke munitions, 
15:36105 (J;US) 

Sister chromatid exchange analysis to monitor genotoxic chemi- 
cals. March 1978-July 1989 (A Bibliography from Pollution 
Abstracts). Report for March 1978-July 1989, 15:33979 (R;US) 

Sister chromatid exchange assay. January 1978-April 1990 (A 
Bibliography from the NTIS data base). Report for January 
1978-April 1990, 15:36096 (R;US) 





SKELETAL DISEASES 

Contribution on the causes of increased degrees of density in 
the cervical vertebrae during routine skeletal scintiscanning, 
15:35989 (R;DE;In German) 

SKIN 

See also EPIDERMIS 

Recommendations for skin decontamination, 15:36046 (R;DD;In 
German) 

SKYRMIONS 
See SOLITONS 
SLAGS 

Analysis of slag from the Coal Fired Flow Facility, 15:34590 
(R;US) 

Assessment of RA226 and toxic-element distribution at Ten- 
nessee Valley Authority phosphate slag stockpiles, Muscle 
Shoals, AL. 1910 (80 years) 1990. Report of Investiga- 
tions/1990, 15:35923 (R;US) 

Elemental composition of primary and secondary materials, 
15:35170 (R;NL;in Dutch) 

Gasification ash and slag characterization: [Task 3.5]: Quarterly 
technical progress report, January-March 1988, and final 
technical report, April 1987—March 1988, 15:33878 (R;US) 

Synthetic lightweight aggregate from cool water slag: Bench- 
scale confirmation tests: Final report, 15:33892 (R;US) 

SLC 
See STANFORD LINEAR COLLIDER 
SLOWPOKE TYPE REACTORS 

An overview of thermalhydraulics R and D for SLOWPOKE 

heating reactors, 15:34396 (R;CA) 
SLUDGES 

See also SEWAGE SLUDGE 

A study to achieve enhanced oil degradation based on compost- 
ing the oil with a biomass product: Final report, 15:34021 
(R;CA) 

Ten steps to a successful energy recovery project: A waste to 
energy decision makers’ guidebook, 15:34803 (R;US) 

Use of briquetted and unbriquetted pulp and paper mill sludge in 
a hog fuel boiler: Burning tests: Final report, 15:34799 (R;US) 

SLURRIES (FUEL) 
See FUEL SLURRIES 
SMALL BUSINESSES 

Report to Congress on the Small Business Program: Fiscal 
year 1988, 15:34526 (R;US) 

SMALL-SCALE HYDROELECTRIC POWER PLANTS 

Development potential of small hydro-electric generation (off-grid) 
to improve housing in remote communities, 15:34223 (R;CA) 

SMELTING 
The AISI [American Iron and Steel Inst.] program for direct 
steelmaking, 15:35327 (R;US) 
SMES 
See SUPERCONDUCTING MAGNETIC ENERGY STORAGE 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES 

See also TOBACCO SMOKES 

SASEM: Simple Approach Smoke Estimation Model. Technical 
note, 15:35759 (R;US) 

SNOW 
Major ion chemistry of the pre-melt snowpack, Turkey Lakes 
Watershed, 1980 - 1988, 15:35822 (R;CA) 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 

Calculation of higher-order wave-mixing spectra, 15:36263 (J;US) 

Electron-polarized N** ion beam formed by electron capture to 
N5* in a polarized sodium target, 15:36266 (J;US) 

Real-time alkali monitoring system, 15:35286 (P;US) 

SODIUM CARBONATES 

Evaluation of dry sodium sorbent utilization in combustion gas 

SO,;/NO, reduction: Final report, 15:34329 (R;US) 
SODIUM CHLORIDES 

Differential repair of potentially lethal damage in exponentially 

growing and quiescent 9L cells, 15:36054 (J;US) 


SOILS 
Contamination 


Toxic substances: Effects on fish. January 1978-July 1989 (A 
Bibliography from Pollution Abstracts). Report for January 
1978-July 1989, 15:35932 (R;US) 

SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPLEXES 
Synthesis and structural studies of sodium complexes of sym- 
dibenzo-14-crown-4 ionizable lariat ethers, 15:35221 (J;US) 
SODIUM COMPOUNDS 
See also SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM HYDROXIDES 
SODIUM IODIDES 

Apparent absence of electronic instability in the one- 
dimensional metal NazCu,S,4, 15:35230 (J;US) 

Chemical pretreatment of coal in a stirred ball mill: Fossil En- 
ergy quarterly report, October 1, 1988—December 31, 1988, 
15:33870 (R;US) 

Development and testing of the NOXSO flue gas cleaning pro- 
cess, 15:34320 (R;US) 

NaK 2 (1)Sigma(+) yields 1 (1)Sigma(+) band optically pumped 
laser near 1.02 micrometers, 15:35341 (R;US) 

Polymer electrolytes with exclusively cationic conductivity, 
15:35092 (BA;US) 

Regeneration of alkali in caustic desulfurization systems: Fossil 
Energy quarterly report, October 1, 1988—-December 31, 
1988, 15:33868 (R;US) 

Structural origin of the electronic instability in titanium bronze 
Nap 25 TIO2, 15:35232 (J;US) 

SODIUM HYDROXIDES 

Regeneration of alkali in caustic desulfurization systems: Fossil 
Energy quarterly report, October 1, 1988—-December 31, 
1988, 15:33868 (R;US) 

SODIUM IODIDES 
Polymer alkali metal polyiodides with variable ionic and elec- 
tronic conductivities, 15:35091 (BA;US) 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 


SOFT SOLDERING 
See SOLDERING 


SOIL-STRUCTURE INTERACTIONS 
Transactions of the 10th international conference on structural 
mechanics in reactor technology, 15:34422 (B;US) 
SOILING 
See SURFACE CONTAMINATION 
SOILS 
Acid Neutralizing Capacity 

Generation of soil solution acid-neutralizing capacity by addition 

of dissolved inorganic carbon, 15:35841 (R;US) 
Acidification 

Aluminum precipitation and dissolution rates in spodosol bs 
horizons in the northeastern USA, 15:35840 (R;US) 

Effect of acid treatment on dissolved organic carbon retention 
by a spodic horizon, 15:35838 (R;US) 

Contamination 

Bioremediation of explosives, 15:35829 (R;US) 

Performance evaluation at a long-term food-processing land- 
treatment site. Final report, September 1987-March 1990, 
15:35909 (R;US) 

Superfund Record of Decision (EPA Region 1): Baird and 
McGuire, MA. (Third remedial action), September 1989, 
15:35917 (R;US) 

Superfund Record of Decision (EPA Region 3): Cryochem, PA. 
(First remedial action), September 1989, 15:35915 (R;US) 

Superfund Record of Decision (EPA Region 4): American Cre- 
osote Works, Inc., Pensacola, Escambia County, FL (First 
remedial action), (amendment), September 1989, 15:35842 
(R;US) 

Superfund Record of Decision (EPA Region 7): Chemplex, IA. 
(First remedial action), September 1989, 15:35916 (R;US) 
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SOILS 
Contamination 


Superfund Record of Decision (EPA Region 9): Litchfield Airport 
Area, Goodyear, AZ (Second remedial action), September 
1989. Final report, 15:35927 (R;US) 

Tritium contamination in the environment. January 1970-July 
1989 (A Bibliography from Pollution Abstracts). Report for 
January 1970-July 1989, 15:35931 (R;US) 

Waste-water characterization and hazardous-waste technical 
assistance survey, Bergstrom AFB tTxas. Final report, 6-15 
March 1989, 15:35859 (R;US) 

Decontamination 

Bacterial sorption of heavy metals, 15:36089 (R;US) 

Innovative processes for reclamation of contaminated subsur- 
face environments. Final report, August 1986-August 1989, 
15:36088 (R;US) 

Ecology 

Changes in soil aggregation associated with taligrass prairie 

restoration, 15:35854 (J;US) 
Energy Transfer 

Pre-shock soil temperature predictions of a simplified soil heat- 

ing model. Technical report, 1-30 June 1989, 15:35715 (R;US) 
Erosion 

Sand Mountain/Guntersville Reservoir: Aerial inventory of land 
uses and nonpoint pollution sources: Data report, 15:35847 
(R;US) 

Heating 

Pre-shock soil temperature predictions of a simplified soil heat- 

ing model. Technical report, 1-30 June 1989, 15:35715 (R;US) 
Hydrology 

Implications of the vadose zone to water-resource manage- 

ment, 15:35879 (RA;US) 
Radionuclide Migration 

Benchmark and application of the RAETRAD [RAdon Emana- 
tion and TRAnsport into Dwellings] model, 15:35823 (R;US) 

Laboratory measurement of radionuclide sorption in solid waste 
storage Area 6 soil/groundwater systems, 15:35831 (R;US) 

Sampling 

Environmental performance assessment of coal ash use sites: 
Little Canada structural ash fill: Final report, 15:33926 (R;US) 

Results of the radiological survey at 14 Long Valley Road, Lodi, 
New Jersey (LJ070), 15:35830 (R;US) 

Thermal Conductivity 

Shaftsbury Jct to Bayview Jct thermal resistivity survey for exist- 

ing 115 kV LPOF cables, 15:34469 (R;CA) 
SOL-GEL PROCESS 
Flanarization of metal substrates for solar mirrors, 15:35097 
(BA;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 

See also SOLAR TRACKING SYSTEMS 

Lightweight, low cost, thin silicon cell arrays, 15:34256 (RA;US) 

NASA advanced space photovoltaic technology: Status, poten- 
tial and future mission applications, 15:34252 (RA;US) 

Performance of a self-aligning solar array tracking controller, 
15:34275 (R;US) 

The advanced photovoltaic solar array program, 15:34255 
(RA;US) . 

The photovoltaic concentrator initiative, 15:34282 (R;US) 

SOLAR CELLS 

See also CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 
COPPER SELENIDE SOLAR CELLS 
GALLIUM ARSENIDE SOLAR CELLS 
INDIUM PHOSPHIDE SOLAR CELLS 
INDIUM SELENIDE SOLAR CELLS 
SCHOTTKY BARRIER SOLAR CELLS 
SILICON SOLAR CELLS 

Amorphous solar cells: Characteristics and efficiency. August 
1976-February 1988 (A Bibliography from the International 
Aerospace Abstracts data base). Report for August 1976- 
February 1988, 15:34258 (R;US) 

Development of a multi-purpose, pulsed-laser system for solar 
cell processing applications, 15:34262 (R;US) 
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High-efficiency GaAs solar cells grown by molecular-beam epi- 
taxy, 15:34271 (J;US) 
Reduction of 50 micron thick solar cell weight by selective back 
contact silver plating, 15:34253 (RA;US) 
SOLAR CONCENTRATORS 
See also SOLAR REFLECTORS 
Fianarization of metal substrates for solar mirrors, 15:35097 
(BA;US) 
Photovoltaic concentrator technology development, 15:34281 
(R;US) 
Sandia’s CONCEPT-90 photovoltaic concentrator module, 
15:34283 (R;US) 
Sol-gel protective films for metal solar mirrors, 15:36483 (BA;US) 
The photovoltaic concentrator initiative, 15:34282 (R;US) 
SOLAR COOLING SYSTEMS 
See also PASSIVE SOLAR COOLING SYSTEMS 
District cooling assessment program: Final report, 15:34802 
(R;US) 
Economic methods, 15:34280 (BA;US) 
Simulation and analysis of high efficiency absorption systems 
for solar cooling: Phase 2, Final report, 15:34279 (R;US) 
SOLAR CORONA 
Interplanetary dust close to the sun (F-Corona): its observation 
in the visible and infrared by a rocked-borne coronagraph, 
15:36202 (RA;FR) 
SOLAR CYCLE 
Assessment of evidence of the effect of solar variations on 
weather and climate, 15:35739 (RA;US) 
SOLAR DISTRICT HEATING 
Seasonal storage of solar heat in Kungaelv. Planning alterna- 
tives for heating supply for the 1990's, 15:34800 (R;SE) 
SOLAR ENERGY 
Government research and development summaries: 
Project Briefs. Irregular, 15:34246 (R;US) 
Opportunities in solar energy research over the next decade, 
15:34245 (R;US) 
Performance of battery charge controllers: An interim test re- 
port, 15:34276 (R;US) 
Solar building architecture, 15:34278 (B;US) 
Solar electricity and solar fuels, 15:34257 (R;Fl) 
SOLAR EQUIPMENT 
See also PHOTOVOLTAIC POWER SUPPLIES 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR CONCENTRATORS 
SOLAR COOLING SYSTEMS 
SOLAR HEATING SYSTEMS 
SOLAR WATER PUMPS 
Solar building architecture, 15:34278 (B;US) 
SOLAR FLARES 
Solar flares and magnetospheric particles: Investigations based 
upon the ONR-602 and ONR-604 experiments. Final techni- 
cal report, 15:36201 (R;US) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
Economic methods, 15:34280 (BA;US) 
SOLAR INDUSTRY 
Developing countries: Non-nuclear energy technology. July 
1972-March 1988 (A Bibliography from the International 
Aerospace Abstracts data base). Report for July 1972-March 
1988, 15:34584 (R;US) 
SOLAR NEUTRINOS 
Review of solar neutrinos and the MSW effect, 15:36308 (R;US) 
The solubility problem of heavy elements in internal stellar 
plasma revisited, 15:36222 (BA;US) 
SOLAR RADIATION 
A review of reported relationships linking solar variability to 
weather and climate, 15:35735 (RA;US) 
Coupling through radiative and chemical process, 15:35741 
(RA;US) 
Observation of the solar Lyman-alpha line, 15:36203 (RA;FR) 
Possible physical mechanisms: Dynamic coupling, 15:35740 
(RA;US) 


Solar 





Solar-terrestrial effects on the global electrical circuit, 15:35742 
(RA;US) 
The nature of solar variability, 15:35736 (RA;US) 
SOLAR REFLECTORS 
See also FRESNEL REFLECTORS 
The photovoltaic concentrator initiative, 15:34282 (R;US) 
SOLAR THERMAL POWER PLANTS 
Indium phosphide solar cell research in the United States: Com- 
parison with non-photovoltaic sources, 15:34251 (RA;US) 
SOLAR TRACKING SYSTEMS 
Performance of a self-aligning solar array tracking controller, 
15:34275 (R;US) 
Photovoltaic concentrator technology development, 15:34281 
(R;US) 
SOLAR WATER PUMPS 
Lethbridge wind research test site evaluation of wind and solar 
pumping systems, 1985 - 1987, 15:34300 (R;CA) 
SOLAR WIND 
The solubility problem of heavy elements in internal stellar 
plasma revisited, 15:36222 (BA;US) 
SOLDERED JOINTS 
[Use of lead-tin and tin-silver solders for edge clip attachment 
on polyimide-quartz circuit], 15:35361 (R;US) 
SOLDERING 
[Use of lead-tin and tin-silver solders for edge clip attachment 
on polyimide-quartz circuit], 15:35361 (R;US) 
SOLENOIDS 
Magnetic precision alignment of a long horizontal ultra-straight 
solenoid, 15:35479 (J;US) 
Non-axisymmetric reponse of OH coils to Lorentz forces, 
15:36621 (BA;US) 
Optimization of OH coil spiral topology, 15:36620 (BA;US) 
SOLID CLUSTERS 
Microscopic structure of the plasma resonance in charged 
potassium microclusters, 15:34937 (J;US) 
SOLID ELECTROLYTES 
Electrocatalytic study of ammonia synthesis and methane 
dimerization in high temperature solid electrolyte cells: First 
year report, 15:34600 (R;US) 
Evaluation of novel solid electrolyte materials, 15:34598 (R;US) 
SOLID LUBRICANTS 
High-temperature, high-wear-resistant solid lubricants. April 
1983-April 1990 (A Bibliography from FLUIDEX data base). 
Report for April 1983-April 1990, 15:34793 (R;US) 
SOLID SOLUTIONS 
Phase transition in Bi-type Mo, _,Nb,N sputtered films under 
ammonia annealing, 15:34847 (J;US) 
Structural and electronic instabilities in AgMogSeg, 15:34850 
(J;US) 
Synthesis and characterization of Sr(Al,Cr),2049 solid solution, 
15:34856 (J;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
SEMICONDUCTOR LASERS 
Depletion mode pumping of solid state lasers, 15:35366 (R;US) 
Passive-mode locking of a Ti:Al2O3 laser with a nonlinear cou- 
pled cavity, 15:35331 (R;US) 
Room-temperature, flash-pumped, 2-micron solid-state laser 
with high slope efficiency, 15:35380 (P;US) 
SOLID STATE PHYSICS 
Solid state and materials research: Improvement of facilities, 
15:36477 (RA;ZA) 
Solid state and materials research: Nuclear characterization of 
materials, 15:36475 (RA;ZA) 
Solid state and materials research: Thin-film superconductors, 
15:36476 (RA;ZA) 
SOLID WASTES 
See also MINERAL WASTES 
WOOD WASTES 
Feasibility study of solid waste resource recovery: Waste-to- 
Energy and Recycling Program project report, 15:34815 (R;US) 
Solid-waste management - collection, disposal, resource recov- 
ery, and recycling program. Directive, 15:34546 (R;US) 


SPACE SHUTTLES 


Ten steps to a successful energy recovery project: A waste to 
energy decision makers’ guidebook, 15:34803 (R;US) 

Waste energy: Feasibility study for Portage County and the Uni- 
versity of Wisconsin, Stevens Point, 15:34813 (R;US) 

SOLIDS 

A new perturbation theory of solids and fluids and its applica- 
tions to high-pressure melting problems, 15:36482 (R;US) 

Atomic-scale modeling of low-energy ion-solid process, 
15:36262 (BA;US) 

The equation of state for hard-sphere systems in solid phase in 
arbitrary dimensions, 15:35241 (J;US) 

Transport model of thermal and epithermal positrons in solids. |, 
15:36452 (J;US) 

Transport model of thermal and epithermal positrons in solids. 
ll, 15:36453 (J;US) 

SOLITONS 

Interactions and excitations of non-Abelian vortices, 15:36379 

(J;US) 
SOLUTION MINING 

Groundwater restoration with in situ uranium leach mining, 

15:34090 (RA;US) 
SOLVENTS 

See also ORGANIC SOLVENTS 

300 Area solvent evaporator closure plan: Revision 3, 15:34121 
(R;US) 

Advanced coal liquefaction catalyst development: Quarterly 
progress report No. 5, 15:33885 (R;US) 

Effluent treatment in the paint and coating industry. January 
1980-January 1990 (A Bibliography from World Surface Coat- 
ings Abstracts). Report for January 1980-January 1990, 
15:35807 (R;US) 

Toxic-material measurement, monitoring, and control in the 
metal joining and finishing industries. January 1978-February 
1990 (A Bibliography from Pollution Abstracts). Report for 
January 1978-February 1990, 15:35811 (R;US) 

SONDES 
See PROBES 
SOOT 

Identification of chemi-ions formed by reactions of deuterated 

fuels in the reflected shock zone, 15:35284 (J;US) 
SOURCE ROCKS 

Biodegradation of tar-sand bitumens from the Ard- 
more/Anadarko Basins, Oklahoma - II. Correlation of oils, tar 
sands and source rocks, 15:34088 (J;GB) 

SOUTH CAROLINA 

Water movement in the unsaturated zone at a low-level 
radioactive-waste burial site near Barnwell, South Carolina, 
15:35893 (R;US) 

SOVIET UNION 

See USSR 

SPACE FLIGHT 

Challenges for future space power systems, 15:34274 (RA;US) 

Toward an electrical power utility for space exploration, 
15:34444 (RA;US) 

SPACE HEATERS 
An updated compilation of measured energy savings in 
retrofitted multifamily buildings, 15:34738 (BA;US) 
SPACE HEATING 
Gas heating of ventilation air, 15:34713 (R;SE;In Swedish) 
SPACE HVAC SYSTEMS 

Hydraulic network simulation: IEA-Annex 10: Building System 
Simulation Work, 15:34718 (R;Fl) 

Use of metered data analysis to improve building operating and 
maintenance: Early results from two federal complexes, 
15:34746 (BA;US) 

SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS 

Challenges for future space power systems, 15:34274 (RA;US) 

Indium phosphide solar cell research in the United States: Com- 
parison with non-photovoltaic sources, 15:34251 (RA;US) 

SPACE SHUTTLES 

Parallel architecture for real-time simulation. Master’s thesis, 

15:36640 (R;US) 
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SPACE VEHICLES 


SPACE VEHICLES 
See also SPACE SHUTTLES 
ASATs vs Brilliant Pebbles, 15:35722 (R;US) 
cts of acoustic noise generation by a laser-propelled vehi- 
cle, 15:34768 (R;US) 

Update of Ulysses FSAR results using updated NASA [Na- 
tional Aeronautics and Space Administration] probabilities, 
15:34187 (R;US) 

SPACE WEAPONS 

Adirectional transmission-line neutron detector, 15:35720 (R;US) 

ASATs vs Brilliant Pebbles, 15:35722 (R;US) 

Nonlinear dynamics and control of flexible structures. Annual re- 
port, September 1987-August 1988, 15:35699 (R;US) 

Nonlinear dynamics and control of flexible structures. Annual re- 
port, September 1988-August 1989, 15:35701 (R;US) 

SPACECRAFT POWER SUPPLIES 

Advanced space power PEM fuel cell systems, 15:34603 (RA;US) 

Challenges for future space power systems, 15:34274 (RA;US) 

On the development of the power sources for the Ulysses and 
Galileo missions, 15:34188 (RA;US) 

Space Station Freedom energy storage system design and de- 
velopment, 15:34491 (RA;US) 

Toward an electrical power utility for space exploration, 
15:34444 (RA;US) 

SPARK IGNITION ENGINES 

A method for improving warm-up fuel economy and exhaust 
emissions at cold temperatures, 15:34824 (RA;CA) 

An experimental study of flame kernel development at different 
spark energies using new detection systems, 15:34828 (R;SE) 

Analyses of power consumption for two sliding-vane-type com- 
pressors. Propulsion technical memo, 15:34822 (R;AU) 

Combustion measurement and simulation with natural gas fuel- 
ing of a spark ignition engine, 15:34076 (RA;CA) 

Evolution of burning velocities with growing flames, 15:35277 
(RA;CA) 

Fiber optics applied to engine combustion research, 15:35663 
(RA;CA) 

Knock detection in a current S.|. [spark ignition] engine - a com- 
parison between in-cylinder and spark plug mounted 
transducers and a factory installed accelerometer knock sen- 
sor, 15:34825 (RA;CA) 

Principles of system connection for gas-fueled piston engines in 
cogenerating applications, 15:34808 (R;SE;iIn Swedish) 

Stochastic model for flame propagation at lean ignition limit and 
partial burn limit of spark ignition engines, 15:34823 (RA;CA) 

SPATIAL DOSE DISTRIBUTIONS 

Review of radial dose measurement technique and data, 

15:36454 (BA;GB) 
SPECIFICATIONS 
Behavioral simulation as specification: Case study: The CDF 
[Collider Detector Facility] muon trigger, 15:35656 (R;US) 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTROMETERS 
See also ELECTRON SPECTROMETERS 
NEUTRON SPECTROMETERS 
OPTICAL SPECTROMETERS 
ULTRAVIOLET SPECTROMETERS 

Diagnostic support services for LLNL [Lawrence Livermore 
National Laboratory] NOVA laser experiments: AACOR [Ad- 
vanced Research and Applications Corporation] Final report, 
November 1, 1988—March 31, 1990, 15:36614 (R;US) 

SPEECH 

Northeast Artificial Intelligence Consortium annual report. 1988 
artificial intelligence applications to speech recognition. Volume 
8. Interim report, January-December 1988, 15:36634 (R;US) 

SPENT FUEL CASKS 

Thermal testing of solid neutron shielding materials, 15:35294 
(R;US) 

SPENT FUEL ELEMENTS 

Isolation of the noble metals ruthenium and palladium from nitric 
acid process flows containing complexing agents in nuclear 
fuel reprocessing, 15:34098 (R;US) 
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Licensing of spent fuel dry storage and consolidated rod stor- 
age: A review of issues and experiences, 15:34143 (R;US) 
Progress in the development of a spectroscopic method for the 
quantitative assay of actinides within a gaseous flow-stream, 
15:35175 (R;US) 
SPENT FUEL STORAGE 
See also DRY STORAGE 
Licensing of spent fuel dry storage and consolidated rod stor- 
age: A review of issues and experiences, 15:34143 (R;US) 
SPENT FUELS 
Comparison of selected foreign plans and practices for spent 
fuel and high-level waste management, 15:34144 (R;US) 
Deep-geologic disposal in the US: The WIPP [Waste Isolation 
Pilot Plant] and Yucca Mountain projects, 15:34151 (R;US) 
Electrorefining process and apparatus, 15:34099 (P;US) 
Preparation and validation of a large size dried spike: Batch 
SAL-9924, 15:35173 (R;XA) 
Seismic risk analysis of spent fuel pools, 15:34434 (BA;US) 
The velocity dependent dissolution of spent nuclear fuel in a ge- 
ologic repository, 15:34134 (R;US) 
SPHEROMAK DEVICES 
Advances in spheromak understanding and parameters, 
15:36562 (R;US) 
Maryland magnetic fusion research progam, MS spheromak: 
Progress report, 15:36598 (R;US) 
Mechanical injection of magnetic helicity during spheromak for- 
mation, 15:36582 (J;US) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPINE 
See VERTEBRAE 
SPOIL BANKS 
Report of the Energy Field Institute Il on western energy oppor- 
tunities, problems, and policy issues. August 12-17, 1979. 
Final report, 15:35837 (R;US) 
SPRAY PONDS 
See SPRAYS 
SPRAYS 
Aerodynamic drag of droplets entrained in turbulent flow fields, 
15:35307 (RA;CA) 
Convective droplet evaporation, 15:35308 (RA;CA) 
Numerical prediction of liquid sprays in combustion chamber, 
15:35306 (RA;CA) 
Simulation of fundamental atomization mechanisms in fuel 
sprays, 15:35303 (R;US) 
SPRINGS 
Examination of garter springs from CANDU reactors, 15:34357 
(R;CA) 
SPRUCES 
Initial twig injury to high elevation Picea rubens in eastern North 
America caused by inadequate periderm formation, 15:36012 
(J;US) 
SQUID DEVICES 
Superconductive microprobes for eddy-current evaluation of 
materials. Final report, 1 August 1988-31 January 1989, 
15:35332 (R;US) 
SRM 
See CALIBRATION STANDARDS 
STABLE ISOTOPES 
See also ALUMINIUM 27 
BISMUTH 209 
CARBON 12 
COPPER 63 
DEUTERIUM 
LANTHANUM 139 
LEAD 208 
MOLYBDENUM 100 
NIOBIUM 93 
NITROGEN 15 
OXYGEN 16 
PHOSPHORUS 31 
SAMARIUM 148 
SILICON 28 
SILICON 29 





SULFUR 32 
SULFUR 34 
YTTRIUM 89 
ZIRCONIUM $30 
ZIRCONIUM 96 

Application of compounds labelled with nitrogen-15 for nutri- 
tional studies in children, 15:36024 (RA;XA) 

Co-ordinated research programme on applications of stable iso- 
tope tracers in human nutrition research: Report on the first 
research co-ordination meeting Vienna, Austria, 6-9 June 
1989, 15:36631 (R;XA) 

Metabolic studies on absorption and turnover of nitrogen com- 
pounds in man using '°N, 15:36023 (RA;XA) 

Preliminary results of the IAEA intercomparisons with thirteen 
stable-isotope-labelled reference materials containing °H, 
13¢, 15N and '8O, 15:36020 (RA;XA) 

Priorities for human nutrition research using stable isotopes in 
India: Progress report on the project: Studies using doubly la- 
bellied water to assess energy expenditure during adaptation to 
variations in energy intakes in Indian adults, 15:36026 (RA;XA) 

Prognostic significance of protein-calorie malnutrition in post- 
virus hepatitis cirrhosis and the design of diet therapy based 
on Chinese food using isotope tracers: Progress report, 
15:36022 (RA;XA) 

Progress report on the project: Studies with doubly labelled wa- 
ter of adaptation in human energy needs in Mexico, 15:36015 
(RA;XA) 

Protein metabolism in Papua New Guinea: A study using stable 
isotopes, 15:36016 (RA;XA) 

Studies of energy intakes, body composition and application of 
stable isotope methods in infants: Progress report on the 
project: Comparative studies of nutrition and metabolism in 
Australia and Papua New Guinea using stable isotope tech- 
niques, 15:36021 (RA;XA) 

Studies using doubly labelled water of adaptation in human en- 
ergy needs in Malaysia, 15:36014 (RA;XA) 

Support for studies with doubly labelled water of adaptation in 
human energy needs in India, Malaysia and Mexico: 
Progress report, 15:36018 (RA;XA) 

Use of 15N and 'SC for human nutrition research in Guatemala: 
Progress report, 15:36025 (RA;XA) 

STACKS 

Annual environmental report for RMI Company Extrusion Plant, 
Ashtabula, Ohio, January 1, 1988—-December 31, 1988, 
15:34166 (R;US) 

STAINLESS STEEL-18-4-1 
See STAINLESS STEELS 


STAINLESS STEEL-19-9DL 
See STAINLESS STEELS 


STAINLESS STEEL-304 
Acoustic emission for detecting crack initiation in stainless steel: 
Final report, 15:34876 (R;US) 
Surface mechanical properties of Ti alloys produced by excimer 
laser mixing of Ti on AISI 304 stainless steel, 15:34907 (BA;US) 
STAINLESS STEEL-304L 
Fatigue crack propagation in austenitic stainless steels at cryo- 
genic temperatures, 15:34884 (R;US) 
STAINLESS STEEL-Z2CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEEL-Z3CND17-12 
See STEEL-CR17NI12MO3-L 
STAINLESS STEELS 
500-hour superheater/ITAH tube corrosion in the CFFF [Coal 
Fired Flow Facility], 15:34588 (R;US) 
Corrosion of materials in Molten Carbonate Fuel Cells (MCFC): 
Final report, 15:34601 (R;US) 
Fluidized bed combustion of low-rank coals: [Task 4.1]: Second 
year technical report, April 1, 1987—March 31, 1988 including 
the quarterly technical progress report, January—March 1988, 
15:33961 (R;US) 
STANDARD MODEL 
Measurement of interference between W and Z exchange in 
electron-neutrino electron scattering, 15:36322 (J;US) 


STEEL-18MNV6 


STANDARD REFERENCE MATERIALS 
See CALIBRATION STANDARDS 
STANDING CROP 
See BIOMASS 
STANFORD LINEAR ACCELERATOR CENTER 
Computing and data handling recent experiences at Fermilab 
and SLAC, 15:35382 (R;US) 
STANFORD LINEAR COLLIDER 
Beam determination of quadrupole misalignments and beam 
position monitor biases in the SLC linac, 15:35568 (RA;US) 
SLC positron source startup, 15:35559 (RA;US) 
The RF phase system of the SLC, 15:35564 (RA;US) 
STAR ACCRETION 
Synthetic spectra of accretion disks in DQ Her binaries, 
15:36206 (R;US) 
STARS 
See also BINARY STARS 
Stationary waves of the induced star formation, 15:36205 
(R;UA;In Russian) 
START-UP (REACTOR) 
See REACTOR START-UP 
STATE BUILDINGS 
See PUBLIC BUILDINGS 
STATE GOVERNMENT 
Directory of Wisconsin wood burning facilities: First edition, 
15:34206 (R;US) 
Energy use in state owned facilities: Annual report fiscal year 
1987-88, 15:34692 (R;US) 
STATISTICAL MODELS 
Ceramic Technology for Advanced Heat Engines project data 
base: Summary report, March 1989, 15:34977 (R;US) 
Uncertainty in forecasting: Final report, 15:34572 (R;US) 
Wisconsin energy statistics, 1989, 15:34582 (R;US) 
STATORS 
Ontario Hydro’s maintenance procedures for hydro - generator 
stator windings: An integrated approach, 15:34462 (RA;CA) 
STEAM GENERATORS 
Completed research for improved codes and standards on steam 
generator tube inspection and plugging, 15:34391 (BA;US) 
Design of LNG-fired USC steam generator for units Nos. 1 and 
2 of Kawagoe Power Station, Chubu Electric Power Co., Inc. 
Technical bulletin, 15:34318 (R;JP) 
Fretting-corrosion studies related to steam generators of PWR 
power plants, 15:34345 (R;IT) 
Implementation guidelines for chemistry expert systems at 
power plants: Final report, 15:34411 (R;US) 
STEAM INJECTION 
Characterization of steam foam surfactants through one- 
dimensional sandpack experiments, 15:34002 (R;US) 
Development of effective gas solvents including carbon dioxide 
for the improved recovery of West Sak oil: Final report, 
15:34005 (R;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-000KH25 
See STAINLESS STEELS 
STEEL-000KH28 
See STAINLESS STEELS 
STEEL-OOKH20N32T 
See STAINLESS STEELS 
STEEL-03KH13AG13 
See STAINLESS STEELS 
STEEL-08G2SFB 
See CARBON STEELS 
STEEL-OKH18G8N2T 
See STAINLESS STEELS 
STEEL-12KH2MV8FB 
See STEELS 
STEEL-12KH2V5FB 
See STEELS 
STEEL-18MNV6 
See STEELS 
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STEEL-CR17NI12MO3-L 


STEEL-CR17NI12M03-L 
Conditions of crack initiation in a circumferentially cracked pipe 
in bending; experimental determination of j on elbows and 
straight pipes in austenitic steel, 15:34868 (R;FR) 
STEELS 
See also AUSTENITIC STEELS 
CARBON STEELS 
FERRITIC STEELS 
MARTENSITIC STEELS 
Guidelines for structural bolting in accordance with the AISC 
[American Institute of Steel Construction] eighth edition “man- 
ual of steel construction”, 15:34877 (R;US) 
Microbially influenced corrosion of carbon steels, 15:34867 
(R;US) 
SULA-Energy economical production of steel and metals, 
15:34797 (R;Fl;in Finnish, English) 
The AISI [American Iron and Steel Inst.] program for direct 
steelmaking, 15:35327 (R;US) 
STELLARATORS 
A Hamiltonian-free description of single particle dynamics for 
hopelessly complex periodic systems, 15:35480 (J;US) 
STOCKPILES 
Stockpile systems, 15:33957 (R;NL;in Dutch) 
STOPPING 
See ABSORPTION 
STORAGE 
See also ENERGY STORAGE 
HYDROGEN STORAGE 
SPENT FUEL STORAGE 
Applications of PC-based digital imaging for storing microscopy 
images on optical disks, 15:36685 (R;US) 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 


STORAGE BATTERIES (LEAD-ACID) 
See LEAD-ACID BATTERIES 


STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE FACILITIES 
LNG storage: Safety analysis. Annual report, January- 
December 1980, 15:34074 (R;US) 
STORAGE RINGS 
See also BROOKHAVEN RHIC 
LEP STORAGE RINGS 
PAMPUS STORAGE RING 
SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 
AC magnetic measurements of the ALS Booster dipole engi- 
neering mode! magnets, 15:35606 (BA;US) 
Closed orbit errors and correction in the SXLS ring, 15:35628 
(R;US) 
lon clearing the the XLS-ring, 15:35451 (R;US) 
Status of magnet power supply development for the APS stor- 
age ring, 15:35603 (BA;US) 
The CRYRING RFQ, 15:35488 (RA;US) 
STORES 
See COMMERCIAL BUILDINGS 
STORMS 
Charging mechanisms in clouds and thunderstorms, 15:36151 
(RA;US) 
The electrical structure of thunderstorms, 15:36150 (RA;US) 
Thunderstorm origins, morphology, and dynamics, 15:36149 
(RA;US) 
STOVER 
See AGRICULTURAL WASTES 
STRAND BREAKS 
Energetic electron tracks and DNA strand breaks, 15:36124 
(BA;GB) 
Track structure analysis of strand break induction and cell sur- 
vival, 15:36033 (BA;GB) 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
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STRATOSPHERE 

Possible physical mechanisms: Dynamic coupling, 15:35740 

(RA;US) 
STREAK CAMERAS 

High speed photography, videography, and photonics VI, 
15:36572 (B;US) 

Stability and accuracy of the sweep rate measurements for 
LLNL optical streak cameras, 15:36611 (R;US) 

STREAMS 

See also RIVERS 

Habitat factors in tailwaters with emphasis on peaking hy- 
dropower. Final report, 15:34232 (R;US) 

Prediction of episodic acidification in Maryland Coastal Plain 
streams. Final report, 15:35907 (R;US) 

Superfund Record of Decision (EPA Region 1): Baird and 
McGuire, MA. (Third remedial action), September 1989, 
15:35917 (R;US) 

Traveltime and reaeration of selected streams in the North 
Platte and Yampa River Basins, Colorado. Water-Resources 
Investigation, 15:34522 (R;US) 

STREETS 
See ROADS 
STRING MODELS 

BRS cohomology in string theory: Geometry of Abelization and 
the quartet mechanism, 15:36375 (J;US) 

Decoupling of degenerate positive-norm states in string theory, 
15:36378 (J;US) 

STRIPPER FOILS 

See BEAM STRIPPERS 
STRIPPERS 

See BEAM STRIPPERS 
STRONTIUM 

Laboratory measurement of radionuclide sorption in solid waste 
storage Area 6 soil/groundwater systems, 15:35831 (R;US) 

STRONTIUM 90 
Decontamination of low-level wastewaters by continuous coun- 
tercurrent ion exchange, 15:34113 (R;US) 
STRONTIUM CHLORIDES 
Antiferromagnetic form factor of SrzCuO2Cle, 15:35017 (J;US) 
STRONTIUM COMPOUNDS 
See also STRONTIUM CHLORIDES 
STRONTIUM FLUORIDES 
STRONTIUM OXIDES 
STRONTIUM TITANATES 

Electronic structure study of the formal oxidation states of 
thallium, lead, bismuth in the ASr2Ca,_;Cu,O2,,3 supercon- 
ductors (A = Tlo.sPbo.5, Tlo.5Bio.5), 15:35100 (J;US) 

STRONTIUM FLUORIDES 

Role of lattice mismatch and surface chemistry in the formation of 
epitaxial semiconductor-insulator interfaces, 15:35136 (J;US) 

Spectroscopy and laser properties of Nd°+-doped CaF2, SrF2 
and BaF2, 15:34982 (R;US) 

STRONTIUM OXIDES 

Antiferromagnetic form factor of SrgCuO2Clo, 15:35017 (J;US) 

Characterization of BipSr2Ca;Cu20g, 15:35000 (J;US) 

Effect of substrate temperature and biasing on the formation of 
110 K Bi-Sr-Ca-Cu-O superconducting single target sputtered 
thin films, 15:35099 (J;US) 

Electronic properties of high-temperature superconductors. 
Doctoral thesis, 15:34948 (R;US) 

High-t(c) copper-oxide superconductors, 15:35044 (P;US) 

Photoemission studies of high temperature superconductors, 
15:35003 (J;US) 

SOFC materials development: 
15:34609 (R;US) 

STRONTIUM TITANATES 
Organometallic chemical vapor deposition of strontium titanate, 
15:35114 (J;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURE (MOLECULAR) 
See MOLECULAR STRUCTURE 


Chromite interconnections, 





STRUCTURE FUNCTIONS 
Shadowing and antishadowing of nuclear structure functions, 
15:36323 (J;US) 
STRUCTURES (BUILDINGS) 
See BUILDINGS 


STRUCTURES (MECHANICS) 

See MECHANICAL STRUCTURES 
STUDS 

See FASTENERS 
STYRENE 

Photopolymerization of monolayers prepared from surfactants 
containing styrene moieties, 15:35162 (J;US) 

Sister chromatid exchange analysis to monitor genotoxic chemi- 
cals. March 1978-July 1989 (A Bibliography from Pollution 
Abstracts). Report for March 1978-July 1989, 15:33979 (R;US) 

STYRENE POLYMERS 

See POLYSTYRENE 


SU-2 GROUPS 

Torons, chiral symmetry breaking and U(1) problem in QCD and 

SQCD, 15:36369 (R;SU) 
SUBBITUMINOUS COAL 

Advanced processes for premium low-rank coal/water fuel pro- 
duction: Annual technical report, April 1, 1987—March 31, 
1988 including Quarterly technical progress report, January— 
March 1988, 15:33866 (R;US) 

Fluidized bed combustion of low-rank coals: [Task 4.1]: Second 
year technical report, April 1, 1987—March 31, 1988 including 
the quarterly technical progress report, January—March 1988, 
15:33961 (R;US) 

Production of hydrogen from low-rank coals: [Task 6.1]: Annual 
technical report, April 1, 1987—March 31, 1988 including the 
quarterly technical progress report, January-March 1988, 
15:33879 (R;US) 

SUBCONTRACTORS 
See CONTRACTORS 


SUBMARINES 
Sea-water magnetohydrodynamic propulsion for next- 
generation undersea vehicles. Annual report, 1 February 
1989-31 January 1990, 15:34817 (R;US) 
Volatile organic components of air samples collected from Vertical 
Launch Missile capsules. Summary report, 15:35731 (R;US) 
SUBSTRATES 
Highly-textured thallium-barium-calcium-copper-oxide polycrys- 
talline superconducting films on silver substrates, 15:34971 
(R;US) 
SUBSURFACE ENVIRONMENTS 
Computational methods for improving the resolution of subsur- 
face seismic images: Progress report, September 15, 
1989-September 14, 1990, 15:36188 (R;US) 
Seminar publication: Transport and fate of contaminants in the 
subsurface, 15:35895 (R;US) 
SUBURBS 
See URBAN AREAS 


SUCROSE 

See SACCHAROSE 
SUGAR 

See SACCHAROSE 


SUGAR INDUSTRY 
Energy usage in Beet Suger Factories: 
15:34781 (R;SE;In Swedish) 
SULFATES 
See also POTASSIUM SULFATES 
Aerobic and anaerobic microbial activity in deep subsurface 
sediments from the Savannah River Plant, 15:35850 (J;US) 
National Performance Audit Program: Ambient air audits of ana- 
lytical proficiency, 1988. Project report, 15:35766 (R;US) 
Premining prediction of acid drainage potential for surface coal 
mines in northern West Virginia. Technical completion report, 
15:33928 (R;US) 
SULFHYDRYL COMPOUNDS 
See THIOLS 


A system study, 


SULFUR DIOXIDE 


SULFITES 

Chemical pretreatment of coal in a stirred ball mill: Fossil En- 
ergy quarterly report, October 1, 1988—December 31, 1988, 
15:33870 (R;US) 

SULFOCYANIDES 
See THIOCYANATES 
SULFONATES 

Characterization of steam foam surfactants through one- 
dimensional sandpack experiments, 15:34002 (R;US) 

Single-ion conducting polymer electrolytes: Synthesis and char- 
acterization, 15:35093 (BA;US) 

SULFONIC ACIDS 

lon transport through polyperfiuorosulfonic acid membranes, 

15:35204 (BA;US) 
SULFOXIDES 

An enantioselective central-axial-central chiral element transfer 
process leading to a concise synthesis of (+)-sterpurene: In- 
tramolecular Diels-Alder reactions of vinylallene sulfoxides, 
15:35148 (J;US) 

SULFUR 

A ruggedized ZnS(Ag)/epoxy alpha scintillation detector, 
15:35639 (R;US) 

Chemical pretreatment of coal in a stirred ball mill: Fossil En- 
ergy quarterly report, October 1, 1988—December 31, 1988, 
15:33870 (R;US) 

Development of iron aluminides, 15:33876 (R;US) 

Specific biocatalysis for coal sulfur speciation and removal, 
15:33889 (R;US) 

Structure determination of Cu(100)-p(2 x2)-S using x-ray diffrac- 
tion, 15:34942 (J;US) 

SULFUR 32 

Isotope-dependent rate constants for CS~>2 formation in Cs 

(ns,nd)+CSo2 collisions, 15:36292 (J;US) 
SULFUR 32 REACTIONS 

Comment on “Simultaneous analyses of elastic scattering and 
fusion cross sections for the 5*S+5°.°4Ni systems at energies 
near the Coulomb barrier’, 15:36445 (J;US) 

SULFUR 32 TARGET 

Relaxation of angular momentum in fission and quasifission re- 

actions, 15:36404 (J;US) 
SULFUR 34 
lsotope-dependent rate constants for CS~2 formation in Cs 
(ns,nd)+CSz collisions, 15:36292 (J;US) 
SULFUR CARBIDES 
See CARBON SULFIDES 
SULFUR COMPOUNDS 
See also SULFATES 
SULFITES 
SULFUR OXIDES 

Apparent absence of electronic instability in the one- 
dimensional metal NagCu,4S4, 15:35230 (J;US) 

Effects of ancillary ligands on selectivity of protein labeling with 
platinum(Il) chloro complexes, 15:35959 (R;US) 

SULFUR DIOXIDE 

Accuracy assessment of EPA protocol gases in 1988, 15:35786 
(R;US) 

Air quality measurements and characterizations for vegetation 
effects research, 15:35732 (R;US) 

Atmospheric weathering caused by dry deposition of acidic 
compounds, 15:35787 (R;US) 

Combined nitrogen oxides/sulfur dioxide control in a spray- 
dryer/fabric-filter system: Interim report for the field research 
program, 15:34319 (R;US) 

Economic impact of revised measurement methods for emis- 
sions of sulfur compounds: Proposed Regulations R87-31, 
15:34331 (R;US) 

Experimental electronic structures of complexes of SO2: An 
electron spectroscepic study, 15:35151 (J;US) 

Flue-gas desulfurization. April 1986-January 1990 (A Bibliogra- 
phy from the COMPENDEX data base). Report for April 
1986-January 1990, 15:33924 (R;US) 

Flue-gas desulfurization. January 1970-March 1986 (A Bibliog- 
raphy from the COMPENDEX data base). Report for January 
1970-March 1986, 15:33923 (R;US) 
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SULFUR DIOXIDE 


Gas scrubbers used in pollution control. August 1987-March 
1990 (A Bibliography from the COMPENDEX data base). Re- 
port for August 1987-March 1990, 15:35808 (R;US) 

Impact of ozone and sulfur dioxide on the yield of agricultural 
crops. Technical bulletin, 15:36071 (R;US) 

Kinetics of the high-temperature reaction of SO, with CaO 
particles using gas-phase Fourier transform infrared spec- 
troscopy, 15:35210 (J;US) 

Laboratory and field evaluations of extrasensitive sulfur dioxide 
and nitrogen dioxide analyzers for acid deposition monitoring. 
Report for 1 January-10 August 1988, 15:35801 (R;US) 

National Performance Audit Program: Ambient air audits of ana- 
lytical proficiency, 1988. Project report, 15:35766 (R;US) 

National air quality and emissions trends report, 1988, 15:35798 
(R;US) 

Operation and research at the Ithaca MAP3S Regional Precipi- 
tation Chemistry Site: Annual progress report for 1990, 
15:35743 (R;US) 

Physiological basis of differential plant sensitivity to changes in 
atmospheric quality, 15:36090 (R;US) 

Status of proof-of-concept testing at the CFFF [Coal Fired Flow 
Facility], 15:34587 (R;US) 

Verification of simplified procedures for site-specific SO2 and 
NOx control cost estimates. Final report, March 1988-May 
1989, 15:33921 (R;US) 

SULFUR OXIDES 

See also SULFUR DIOXIDE 

Comprehensive report to Congress: Clean coal technology pro- 
gram: Low NO,/SO, burner retrofit for utility cyclone boilers, 
15:34322 (R;US) 

Evaluation of dry sodium sorbent utilization in combustion gas 
SO,/NO, reduction: Final report, 15:34329 (R;US) 

Fine particulate emissions: Flue gas conditioning for improved 
fine particle capture in fabric filters: [Task 3.6]: Final technical 
report, April 1, 1987—March 31, 1988, including the quarterly 
technical progress report, January-March 1988, 15:34323 
(R;US) 

National air pollutant emission estimates, 1940-1988. Final re- 
port, 15:35797 (R;US) 

Use of activated carbon adsorption in conjunction with radiation 
treatment processes, 15:34181 (R;CA) 

SULFUR SULFIDES 

See SULFUR 

SULFURIC ACID 

Environmental effects on short-term 

glass/polyester composites, 15:35070 (R;Fl) 
SUN 

Major themes in the future of solar-terrestrial science, 15:36213 
(RA;US) 

Pioneers 10 and 11 deep space missions, 15:36214 (R;US) 

Report from solar physics, 15:36211 (RA;US) 

SUPER HIGH FREQUENCY RADIATION 

See RADIOWAVE RADIATION 

SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 

A scaleable architecture for exploiting demand-driven and data- 
driven parallel computation, 15:36676 (BA;US) 

Implementation of the « dataflow processor, 15:36674 (BA;US) 

SUPERCONDUCTING CABLES 
A device for precision dimensional measurement of supercon- 
ducting cable, 15:35434 (R;US) 
SUPERCONDUCTING CAVITY RESONATORS 
RF superconductivity, a status review, 15:35514 (RA;US) 
Superconducting RF activities at SACLAY, 15:35549 (RA;US) 
SUPERCONDUCTING COILS 

A device for precision dimensional measurement of supercon- 
ducting cable, 15:35434 (R;US) 

Experience with the plate structure of the Westinghouse coil for 
the large coil task, 15:36622 (BA;US) 

SUPERCONDUCTING COMPOSITES 

A determination of the oxidation states and internal stresses in 

Baz YCu,0,, x = 6-7 using bond vaiences, 15:34858 (J;US) 


properties of 


642 ERA Vol. 15, No. 14 


Fabrication of YBazCu307_, superconducting thin films by 
organometallic chemical vapor deposition, 15:34855 (J;US) 

Phase study of the (La, Ln, Ce)pCuO, (Ln = Tb, Dy, and Ho) 
system, 15:34862 (J;US) 

SUPERCONDUCTING DEVICES 
See also SQUID DEVICES 
SUPERCONDUCTING CAVITY RESONATORS 
SUPERCONDUCTING MAGNETS 

Application of high-temperature superconducting thin-film de- 
vices to electro-optical and electronic-warfare systems. 
Technical memo, June 1988-December 1989, 15:35339 (R;US) 

High-temperature ceramic superconductors. Report for 1 
October-31 December 1989, 15:34951 (R;US) 

High-temperature superconductivity in perspective. Volume 2. 
Contractor documents, Part A, 15:36515 (R;US) 

SUPERCONDUCTING FILMS 

Better ceramics through chemistry Ill, 15:35369 (B;US) 

Field-induced broadening of the resistive transition and two- 
dimensional nature of flux pinning in Y2Ba,CugO4¢ films, 
15:35012 (J;US) 

Highly-textured thallium-barium-calcium-copper-oxide polycrys- 
talline superconducting films on silver substrates, 15:34971 
(R;US) 

Microstructures of superconducting YBazCu307_, thin films, 
15:34970 (R;US) 

Preparation and properties of superconducting thin films by ex- 
cimer laser ablation, 15:34978 (R;US) 

Processing and characterization of materials using ion beams, 
15:34984 (B;US) 

Pulsed laser deposition of high T-superconducting thin films: 
Present and future, 15:34969 (R;US) 

Synthesis and properties of YBaSrCu3O¢ 9 prepared from solu- 
ble precursors, 15:35371 (BA;US) 

SUPERCONDUCTING JUNCTIONS 

Charge fluctuations in small-capacitance junctions, 15:35374 
(J;US) 

SUPERCONDUCTING MAGNETIC ENERGY STORAGE 

Defense nuclear agency fiscal year 1991 program document: 
Research, development, test and evaluation, defense agen- 
cies (supports congressional budget estimates January 
1990), 15:34478 (R;US) 

Superconducting magnetic energy storage (SMES). December 
1973-April 1990 (A Bibliography from the NTIS data base). 
Report for December 1973-April 1990, 15:34479 (R;US) 

SUPERCONDUCTING MAGNETS 

A technique for epoxy free winding and assembly of cos 6 coils 
for accelerator magnets, 15:35575 (R;US) 

Blanket concepts for the ARIES commercial tokamak reactor 
study, 15:36619 (BA;US) 

Fabrication and testing of a superconducting coil: Phase 3 of 
the Maglev deveiopment program, 15:35362 (R;CA) 

SSC 40 mm short model construction experience, 15:35572 
(R;US) 

Superconducting permanent magnets. Final report, June 1987- 
August 1988, 15:35342 (R;US) 

Use of high-temperature superconductors in superconducting 
magnetic energy power sources, 15:35348 (R;US) 

SUPERCONDUCTING QUANTUM INTERFERENCE DEVICES 

See SQUID DEVICES 

SUPERCONDUCTING SUPER COLLIDER 

A device for precision dimensional measurement of supercon- 
ducting cable, 15:35434 (R;US) 

Irradiation facilities at the Los Alamos Meson Physics Facility, 
15:35436 (R;US) 

SSC 40 mm short model construction experience, 15:35572 
(R;US) 

SUPERCONDUCTIVITY 

High-temperature superconductivity in perspective. Volume 2. 
Contractor documents, Part A, 15:36515 (R;US) 

High-temperature superconductivity in perspective. Volume 2. 
Contractor documents Part B. Final report, 15:36516 (R;US) 

Technology assessment of superconductivity, 15:36510 (R;US) 

SUPERCONDUCTORS 
See also TYPE-I| SUPERCONDUCTORS 





Energy gaps of Nd; gsCeo 1sCuO4_, and Nd; as Tho 15CuO4_, 
determined by far-infrared spectroscopy, 15:35007 (J;US) 

Fabrication of YBazCu307_, superconducting thin films by 
organometallic chemical vapor deposition, 15:34855 (J;US) 

Fermi surface of YBagCu307: Evidence for the Cu-O plane 
sheets from positron experiments, 15:36514 (R;NL) 

Flux lattice melting in the high Te superconductors, 15:35068 
(RA;US) 

Generalized flux states of the t-J model, 15:36521 (J;US) 

Magnetic mechanisms of high-temperature superconductivity 
(invited), 15:35022 (J;US) 

Photoemission spectroscopy of the high-temperature supercon- 
ductivity gap, 15:35187 (J;US) 

Preparation of high Te superconducting ceramic materials of the 
Y-Ba-Cu-oxide type, 15:34966 (R;SE;In Swedish) 

Pressure in the study of organic superconductors, 15:35076 
(R;US) 

Reply to “Validity of the t/ model”, 15:36520 (J;US) 

Subtle porosity variation in the YBagCu3,0(7-x) high- 
temperature superconductor revealed by ultrasonic imaging, 
15:35065 (R;US) 

Superconducting fluctuations in the Hubbard model with an at- 
tractive on-site interaction in one dimension, 15:36517 (J;US) 

Survey of superconductors for energy applications: Preliminary 
study, 15:35356 (R;Fl;in Finnish) 

Validity of the tJ model, 15:36519 (J;US) 

SUPERFUND 
Guidance on applying the data-quality objectives process for 
ambient-air monitoring around Superfund sites (stages 1 and 
2), 15:35803 (R;US) 
Guidance on applying the data-quality objectives process for 
ambient-air monitoring around Superfund sites (Stage 3), 
15:35804 (R;US) 
Superfund Comprehensive Accomplishments Plan (SCAP) 
manual. Fiscal Year, 1989. Volume 1, 15:34515 (R;US) 
Superfund automated Records of Decision System (RODS): 
Users manual, 15:34510 (R;US) 
Superfund emergency response actions: A summary of 
federally-funded removals. Volume 1, 15:34512 (R;US) 
Superfund emergency response actions: A summary of federally- 
funded removals. Volume 2. Annual report, 15:34513 (R;US) 
Superfund removal procedures: Revision Number Three, 
15:34509 (R;US) 
User's guide to Contract Laboratory Program, 15:34507 (R;US) 
SUPERGRAVITY 

Collider signals of a superlight gravitino, 15:36389 (J;US) 
SUPERHEAVY ELEMENTS 

See TRANS 104 ELEMENTS 
SUPERHILAC 

Stripping with a Fomblin supersonic jet at 112.5 keV/nucleon, 
15:35493 (RA;US) 

SUPERNOVAE 

Comment on limits to the radiative decay of neutrinos, 15:36346 

(J;US) 
SURFACE COATING 

Study of low-Z coatings for JET under exposure to electrons, 

laser radiation and atomic hydrogen, 15:36401 (R;CA) 
SURFACE CONTAMINATION 

Recommendations for determining the surface contamination of 
the skin and estimating radiation exposure of the skin after 
contamination, 15:36459 (R;DD;in German) 

SURFACE MINING 

Coal mine wastes. July 1970-March 1990 (A Bibliography from 
the NTIS data base). Report for July 1970-March 1990, 
15:33937 (R;US) 

Cooperative development, demonstration and evaluation of inte- 
grated truck-shovel operations and management system in 
producing surface coal or oil sands mines. Phase |: Final re- 
port, 15:34083 (R;CA) 

Demonstration of Cross-Ridge Mountaintop Mining (semi- 
annual progress report), 15:33936 (R;US) 

Development of certification procedures for blaster-in-charge. 
Volume 3. Training analysis and recommendations, 15:33949 
(R;US) 


SWITCHES 


Diamond Chuitna Coal Project. Final Environmental Impact 
Statement. Volume 1. Final report, 15:33933 (R;US) 

Diamond Chuitna Coal Project: Final Environmental Impact 
Statement. Volume 2. Appendices, 15:33934 (R;US) 

Effectiveness of OSM regulations in preventing ground-water 
contamination from coal waste piles. Final report, 15:33935 
(R;US) 

Evaluation of available vegetation data and sampling procedures 
for pre- and post-mining vegetation assessment in North 
Dakota. Part 2. Yield and composition of vegetation on North 
Dakota soil series and rangeland sites, 15:33929 (R;US) 

Evaluation of available vegetation data and sampling proce- 
dures for the development of guidelines for pre- and 
post-mining vegetation assessment in North Dakota. Part 3. 
Measurement of standing-crop dynamics and production of 
western North Dakota plant communities, 15:33930 (R;US) 

Premining prediction of acid drainage potential for surface coal 
mines in northern West Virginia. Technical completion report, 
15:33928 (R;US) 

Proposed flat woods coal lease and Caryville Industrial Park 2: 
Environmental Assessment, Campbell County, Tennessee, 
15:33953 (R;US) 

Review of atmospheric dispersion modeling procedures for sur- 
face coal mines. Draft report, 15:33931 (R;US) 

Surface mining and the natural environment: Blasting, 15:33948 
(R;US) 

SURFACE PROPERTIES 

See also REFLECTIVITY 

Two-dimensional temperature mapping using thermographic 
phosphors, 15:34780 (R;US) 

SURFACE TREATMENTS 
Small-Tube Lysimeter Facility status report for fiscal year 1989 
(Design of earthen protective barriers.), 15:34157 (R;US) 
SURFACE WATERS 
See also COASTAL WATERS 
LAKES 
STREAMS 
WATER RESERVOIRS 

Aluminum precipitation and dissolution rates in spodosol bs 
horizons in the northeastern USA, 15:35840 (R;US) 

Quality of water - Surface and subsurface, 15:35881 (RA;US) 

Research activity descriptors, FY 89: October 1988-September 
1989. Technical report, 15:35926 (R;US) 

Role for a geographical information system in a large environ- 
mental project, 15:35911 (R;US) 

Superfund Record of Decision (EPA Region 7): John's Sludge 
Pond, Wichita, KS. (First remedial action), September 1989. 
Final report, 15:34035 (R;US) 

Surface water data: Ontario, 1988, 15:34224 (R;CA) 

Surface water data: Yukon and Northwest Territories, 1988, 
15:34225 (R;CA) 

SURFACE-ACTIVE AGENTS 

See SURFACTANTS 

SURFACES 

Molecular dynamics studies of surface indentation in two dimen- 
sions, 15:36480 (R;US) 

Time-resolved surface structural study by picosecond reflection 
high-energy electron diffraction. Final report, 1 August 1987- 
31 January 1989, 15:35676 (R;US) 

SURFACTANTS 
Effects of surfactants on the desorption of organic contaminants 
from aquifer materials. Doctoral thesis, 15:35856 (R;US) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWEAT GLANDS 
See SKIN 
SWEEP EFFICIENCY 

Characterization of steam foam surfactants through one- 

dimensional sandpack experiments, 15:34002 (R;US) 
SWITCHES 

Characterization and development report for the 381558, 
15:35357 (R;US) 

Characterization and development report for the 381568, 
15:35358 (R;US) 
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SWITCHES 


DC breaking tests up to 55 kA in a single vacuum interrupter, 
15:36586 (R;IT) 

Developement of new measuring techniques. A measuring sys- 
tem for testing GIS disconnectors in a high voltage laboratory, 
15:34452 (R;IT) 

Laboratory testing of GNB switch 12 volt SLI [starting, lighting 
and ignition] battery, 15:34490 (R;US) 

Subnanosecond photoconductive switching in GaAs, 15:35695 
(R;US) 

SYNCHROPHASOTRONS 

See SYNCHROTRONS 


SYNCHROTRON RADIATION SOURCES 
See also KEK PHOTON FACTORY 
NSLS 
Analysis of field errors in existing undulators, 15:35578 (R;US) 
Experiments with a synchrotron x ray source and conventional, 
ECR, and storage-ring ion sources, 15:35626 (J;US) 


SYNCHROTRONS 
See also BEVATRON 
BROOKHAVEN AGS 
CERN SPS SYNCHROTRON 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
NSLS 
AC magnetic measurements of the ALS Booster dipole engi- 
neering model magnets, 15:35606 (BA;US) 
Acceleration of He, ions in the APF structure and the Linac I-2 
for injection into 10 GeV synchrotron, 15:35504 (RA;US) 


SYNCRUDE 
See SYNTHETIC PETROLEUM 


SYNTHESIS GAS 

Alkali/TX2 catalysts for CO/H2 conversion to C;-C,4 alcohols: 
Technical progress report, September 1989—-November 1989, 
15:34211 (R;US) 

Diffusivities of synthesis gas and n-alkanes in Fischer-Tropsch 
wax, 15:34217 (J;US) 

Optimum catalytic process for alcohol fuels from syngas: 
Twelfth quarterly technical progress report, October— 
December 1989, 15:33888 (R;US) 


SYNTHETIC CRUDE OIL 
See SYNTHETIC PETROLEUM 


SYNTHETIC FUELS 
See also ALCOHOL FUELS 
SYNTHETIC PETROLEUM 

Assessment of a partial-equilibrium/Monte Carlo model for tur- 
bulent SYNGAS flames, 15:34221 (R;US) 

Synthetic fuels: Methane. January 1978-February 1984 (A Bibli- 
ography from the COMPENDEX data base). Report for 
January 1978-February 1984, 15:34212 (R;US) 

Synthetic fuels: Methane. March 1984-March 1990 (A Bibliogra- 
phy from the COMPENDEX data base). Report for March 
1984-March 1990, 15:34213 (R;US) 


SYNTHETIC FUELS INDUSTRY 
Developing countries: Non-nuclear energy technology. July 
1972-March 1988 (A Bibliography from the International 
Aerospace Abstracts data base). Report for July 1972-March 
1988, 15:34584 (R;US) 
SYNTHETIC MATERIALS 
See also PLASTICS 
Evaluation of sorbent materials: Revision, 15:35059 (R;US) 


SYNTHETIC PETROLEUM 
Controlled combustion of low cetane tar sands fuels in high 
speed diesel engines, 15:34089 (RA;CA) 


SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 


SYSTEMS ANALYSIS 
Bulk transmission system loss analysis: Volume 1, Theory and 
practice: Final report, 15:34457 (R;US) 


6J-SYMBOLS 
See RACAH COEFFICIENTS 
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T CODES 

Effect of wall mass on the annual heating and cooling loads of 
single-family residences for five selected climates, 15:34726 
(BA;US) 

TALC 

Pulmonary response to inhaled fibrogenic minerals. Final report, 
15:33977 (R;US) 

TANDEM MIRROR TYPE REACTORS 

See TMR REACTORS 

TANK FARMS 
See STORAGE FACILITIES 
TANKS 

Fire tests of distilled spirits storage tanks, 15:34209 (RA;CA) 

Nordic seminar on short-tem heat storage, 15:34480 (R;Fl;In 
Swedish) 

Repair, upgrade, and closure of underground storage tanks: Fi- 
nal report, 15:34038 (R;US) 

Study of the influence of imperfections on the dynamic stability 
of tanks, 15:34380 (R;US) 

TANTALUM 

Development document for effluent-limitations guidelines and 
standards for the nonferrous-metals-manufacturing point 
source category. Volume 8. Primary columbium-tantalum, 
secondary tantalum, secondary uranium. Final report, 
15:35894 (R;US) 

Tantalum etching in fluorocarbon/oxygen rf glow discharges, 
15:35236 (J;US) 

TANTALUM ALLOYS 

Additive effects on the microstructure and properties of tungsten 

heavy-alloy composites, 15:34864 (R;US) 
TANTALUM COMPLEXES 

Reductive coupling of carbon monoxide to C», products: 
Progress report, May 1, 1988—April 30, 1990, 15:35191 (R;US) 

Synthesis of rhodium-containing heterobimetallic hydride com- 
plexes, 15:34216 (J;US) 

X-ray study of Ta(CHCMe3)(S-2,4,6-CeH2-i-Pr3)3(SEt2) sug- 
gests why it is inactive for metathesis of ordinary olefins, 
15:34220 (J;US) 

TANTALUM COMPOUNDS 
See also TANTALUM OXIDES 
TANTALUM SELENIDES 
TANTALUM SULFIDES 

Soft-mode behavior and the dipolar glass transition in 

KTa;_,Nb,O3, 15:35131 (J;US) 
TANTALUM OXIDES 

Electronic properties of high-temperature superconductors. 

Doctoral thesis, 15:34948 (R;US) 
TANTALUM SELENIDES 

Comparison of the electronic structures of layered transition-metal 

trichalcogenides TaSe3, TaS3, and NbSe3, 15:35231 (J;US) 
TANTALUM SULFIDES 
Comparison of the electronic structures of layered transition-metal 
trichalcogenides TaSe3, TaS3, and NbSe3, 15:35231 (J;US) 
TAR SAND OIL 
See BITUMENS 
TAR SANDS 
See OIL SANDS 
TECHNETIUM 

A flowsheet for the removal of technetium from TBP/OK 
streams, 15:34094 (R;GB) 

Studies of the solubility of technetium under a range of redox 
conditions, 15:35263 (R;GB) 

TECHNETIUM COMPLEXES 

Synthesis and characterization of a technetium(Il) nitrosyl com- 
pound: Te(NO)(Cl)(SC1 9H,3)3, 15:35226 (J;US) 

Synthesis and characterization of technetium(ill) and tech- 
netium(Il) complexes with mixed phosphine-, chloride, 
and nitrogen-donor ligands. X-ray crystal structure of 
TeClg(PPh3)(bpy), 15:35216 (J;US) 

TECHNICAL SPECIFICATIONS 

See SPECIFICATIONS 





TECHNOLOGY TRANSFER 

The photovoltaic concentrator initiative, 15:34282 (R;US) 

[Innovative technologies and India’s energy demand]: Foreign 
trip report, April 22, 1990—April 27, 1990, 15:34577 (R;US) 

[Intemational standards for text preparation and interchange]: 
Foreign trip report, April 30, 1990-May 19, 1990, 15:36686 
(R;US) 

TECHNOLOGY UTILIZATION 

A review cf innovation and diffusion theories: Implications for the 

potential adoption of clean coal technologies, 15:33969 (R;US) 
TECTONICS 

See also PLATE TECTONICS 

Dating methods, 15:36184 (RA;US) 

Geodetic measurement of active-tectonic processes, 15:36181 
(RA;US) 

Investigation of active tectonics: 
cesses, 15:36179 (RA;US) 

Near-field tectonic geodesy, 15:36182 (RA;US) 

Seismological and paleoseismological techniques of research in 
active tectonics, 15:36180 (RA;US) 

TELESCOPES 
Low-cost, high-resolution telescopes for imaging low-earth orbit 
satellites, 15:35667 (R;US) 
TEMPERATURE (0400-1000 K) 
See HIGH TEMPERATURE 
TEMPERATURE (AMBIENT) 
See AMBIENT TEMPERATURE 
TEMPERATURE CONTROL 

Computer-controlled cryogenic-temperature controller. Final re- 
port, September 1982-January 1984, 15:35288 (R;US) 

Dynamic response for thermal control and measurement and 
fast radiation thermometry, 15:35693 (RA;US) 

Evaluation of profile control, 15:35328 (R;US) 

TEMPERATURE MEASUREMENT 

A potential nuclear magnetic resonance imaging approach for 
noncontact temperature measurement, 15:35686 (RA;US) 

Optical Johnson noise thermometry, 15:35680 (RA;US) 

Proceedings of the Second Noncontact Temperature Measure- 
ment Workshop, 15:35679 (R;US) 

Radiation thermometry at NIST: An update of services and re- 
search activities, 15:35682 (RA;US) 

Solid state lasers for use in non-contact temperature measure- 
ments, 15:35681 (RA;US) 

Spectral emissivities and optical constants of electromagneti- 
cally levitated liquid metals as functions of temperature and 
wavelength, 15:35685 (RA;US) 

The development of a vapor compression refrigeration system for 
a network of nine temperature chambers, 15:35662 (BA;US) 

TENNESSEE VALLEY REGION 

The future of freshwater wetlands in the southeast United 
States: Potential impacts of the greenhouse warming effect, 
15:35942 (B;US) 

TERBIUM ALLOYS 

Interpretation of the magnetization mechanism in Terfenol-D 
using Barkhausen pulse-height analysis and irreversible mag- 
netostriction, 15:34922 (J;US) 

Vibrational and optical properties of amorphous metals: 
Progress report, June 1984-June 1990, 15:34873 (R;US) 

TERNARY ALLOY SYSTEMS 
The structure of VgMogO4. determined by powder neutron 
diffraction, 15:34851 (J;US) 
TERRESTRIAL BACKGROUND 
See BACKGROUND RADIATION 
TERRESTRIAL ECOSYSTEMS 

The role of quality assurance in the monitoring of terrestrial 

ecosystems, 15:35824 (R;US) 
TERRORISM 
Explosive detection system based on thermal neutron analysis 
(TNA), 15:35717 (R;US) 
TERTIARY RECOVERY 
See ENHANCED RECOVERY 
TEST FACILITIES 
See also FELIX FACILITY 


Use of surficial earth pro- 


THALLIUM OXIDES 


The automation of the Facility for Atmospheric Corrosion Testing 
(FACT), 15:35301 (R;US) 
TESTING 
See also FIELD TESTS 
MATERIALS TESTING 
PERFORMANCE TESTING 

The CALS [Computer-aided Acquisition and Logistic Support] 
Test Network MIL-D-28000 Class | reference illustration 
packet: Revision A, 15:35709 (R;US) 

TESTING (MATERIALS) 

See MATERIALS TESTING 
TETRACHLOROMETHANE 

See CARBON TETRACHLORIDE 
TETRAHYDROFURAN 

Synthesis and properties of chiral rhenium ether complexes of the 

formula [(7>-CsHs)Re(NO)(PPh3)(OR2)}*X— , 15:35213 (J;US) 
TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 

New development of laser-based techniques in applications of 
thin-layer chromatography, microprobe elemental analysis 
and gas phase pyrolysis, 15:35178 (R;US) 

TEVATRON 
See FERMILAB TEVATRON 
TEXAS 

Cost and benefits of urban public transit in Texas. Interim report, 
July 1987-January 1990, 15:34766 (R;US) 

Staged Field Experiment No. 2: Application of advanced geo- 
logical, petrophysical and engineering technologies to 
evaluate and improve gas recovery from low-permeability 
sandstone reservoirs. Travis Peak Formation, North Appleby 
Field, Nacogdoches County, Texas. Volume 1. Topical report, 
15:34051 (R;US) 

TEXAS EXPERIMENTAL TOKAMAK 

See TEXT DEVICES 

TEXT DEVICES 

Autocorrelation and crossed-sightline correlation of ECE for 
measurement of electron temperature and density fluctua- 
tions on ATF and TEXT, 15:36558 (R;US) 

TFR TOKAMAK 
Pellet injection into ohmically and additionally electron cyclotron 
resonance heated tokamak plasmas, 15:36553 (R;FR) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 

A proposed diagnostic for time-resolved 14 MeV neutron mea- 
surements on TFTR, 15:36564 (R;US) 

Non-linear analysis of the TFTR toroidal field coil, 15:36618 
(BA;US) 

Peaked density profile circular limiter H-modes on TFTR, 
15:36563 (R;US) 

THALLIUM COMPOUNDS 

See also THALLIUM OXIDES 

Electronic structure study of the formal oxidation states of 
thallium, lead, bismuth in the ASroCa,_;Cu,O2,,3 supercon- 
ductors (A = Tlo.s Pbo 5, Tlo.5Bio.5), 15:35100 (J;US) 

THALLIUM OXIDES 

AES and EELS analysis of TIBaCaCuO, thin films at 300 K and 
at 100 K, 15:34998 (J;US) 

Flux motion effects in Tl-Ca-Ba-Cu-O thin films, 15:34979 (R;US) 

High-t(c) copper-oxide superconductors, 15:35044 (P;US) 

Highly-textured thallium-barium-calcium-copper-oxide polycrys- 
talline superconducting films on silver substrates, 15:34971 
(R;US) 

Strong low-field H,2 anisotropy in Tl,BazCa2Cu30,, 15:35026 
(J;US) 

Superconducting Tl-Ca-Ba-Cu-O thin films by reactive mag- 
netron sputtering, 15:34995 (J;US) 

Weak coupling and anisotropy in the magnetic penetra- 
tion depth of the high-temperature superconductor 
TipCapBapCu3040,5, 15:35041 (J;US) 
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THERAPEUTIC AGENTS 


THERAPEUTIC AGENTS 
See DRUGS 
THERMAL BATTERIES 
Computer tomography of thermal batteries and other closed sys- 
tems. Interim report, August 1988-June 1989, 15:35318 (R;US) 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL EFFLUENTS 
A predictive Section 316(a) demonstration for an alternative win- 
ter thermal discharge limit for Sequoyah Nuclear Plant, 
Chickamauga Reservoir, Tennessee, 15:35939 (R;US) 
Annual report of ecological research for the period ending July 
31, 1989: Volume 1, Main report, 15:34168 (R;US) 
Savannah River Ecology Laboratory annual report for the period 
ending July 31, 1989: Volume 2, Appendices, 15:34169 (R;US) 


THERMAL INSULATION 

Cost data collection for manufactured homes in RCDP [Resi- 
dential Construction Demonstration Project], 15:34682 (R;US) 

Polyurethane/polyisocyanurate foam thermal insulation. Novem- 
ber 1983-February 1990 (A Bibliography from the Rubber and 
Plastics Research Association data base). Report for Novem- 
ber 1983-February 1990, 15:34706 (R;US) 

Radiological and chemical completion report for overhead pip- 
ing removal for the Weldon Spring Site Remedial Action 
Project, Weldon Spring, Missouri, 15:34120 (R;US) 

The cost-effectiveness of foundation insulation measures: Re- 
sults from the Building Fountain Design Handbook, 15:34731 
(BA;US) 

Thermal analysis results for the residential construction demon- 
stration project, 15:34681 (R;US) 

Thermal testing of reflective insulations, 15:35096 (BA;US) 

Thermal-insulating materials. October 1983-January 1990 (A 
Bibliography from Information Services in Mechanical Engi- 
neering data base). Report for October 1983-January 1990, 
15:34613 (R;US) 

Thermographic inspection of the installation quality of retrofitted 
wall insulation, 15:34724 (BA;US) 

THERMAL PHOTOGRAPHY 
See INFRARED THERMOGRAPHY 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 


THERMAL RADIATION 
The thermal radiative properties of metals at high temperature: 
Annual report, 1 January 1989-31 December 1989: Revision 
1, 15:34894 (R;US) 
THERMAL RECOVERY 
Development of effective gas solvents including carbon dioxide 
for the improved recovery of West Sak oil: Final report, 
15:34005 (R;US) 
THERMAL STORAGE 
See HEAT STORAGE 
THERMAL STRESSES 
Long-term testing and evaluation of cathode components in a 
commercial aluminum cell: Addendum to final report, Exten- 
sion tasks: Volume 2, 15:34774 (R;US) 
THERMODYNAMIC PROPERTIES 
Materials thermal and thermoradiative 
ties/characterization technology, 15:35694 (RA;US) 
THERMOELECTRIC CELLS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC CONVERTERS 
See THERMOELECTRIC GENERATORS 
THERMOELECTRIC GENERATORS 
On the development of the power sources for the Ulysses and 
Galileo missions, 15:34188 (RA;US) 
Thermoelectric conversion with ion conductors. Final report, 
15:34595 (R;US) 
THERMOGRAPHY 
See also INFRARED THERMOGRAPHY 


proper- 
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A space qualified thermal imaging system using a Pt Si detector 
array, 15:35691 (RA;US) 
NCTM workshop splinter session, IR thermal measurement in- 
struments, 15:35692 (RA;US) 
Two-dimensional temperature mapping using thermographic 
phosphors, 15:34780 (R;US) 
THERMOLUMINESCENT DOSEMETERS 
Doses from portable gauges, 15:36456 (R;CA) 
THERMOLUMINESCENT DOSIMETRY 
Calibration of thermoluminiscent materials, 15:35645 (R;NL;In 
Dutch) 
THERMONUCLEAR FUELS 
Fusion fuel bianket technology, 15:36590 (R;CA) 
THERMONUCLEAR IGNITION 
Thermonuclear ignition in the next generation tokamaks, 
15:36555 (R;FR;In French) 


THERMONUCLEAR REACTIONS 
See also MUON-CATALYZED FUSION 
Maryland Controlled Fusion Research Program: Progress re- 
port, 15:36547 (R;US) 
Progress in fusion energy-science, technology and international 
collaboration, 15:36604 (R;US) 
THERMONUCLEAR REACTOR MATERIALS 
Effects of collision cascades on recombination and clustering of 
point defects, 15:36605 (R;US) 
Energy variable deuteron linac for materials research neutron 
source, 15:36601 (R;US) 
Microstructural examination in FFTF irradiated manganese sta- 
bilized martensitic steel, 15:36602 (R;US) 
New developments in fusion materials research using surrogate 
neutron spectra, 15:36603 (R;US) 
Radiation hardening in neutron irradiated polycrystalline copper: 
Barrier strength of defect clusters, 15:36606 (R;US) 
Specimen size effects in Charpy impact testing, 15:36595 (R;US) 
THERMONUCLEAR REACTORS 
See also ION BEAM FUSION REACTORS 
LASER FUSION REACTORS 
TOKAMAK TYPE REACTORS 
Is there hope for fusion?, 15:36615 (R;US) 
Technical requirement of experiments and facilities for fusion 
nuclear technology, 15:36589 (R;CA) 
Transactions of the 10th international conference on structual 
mechanics in reactor technology, 15:34421 (B;US) 
Use of dissociating gases as primary coolants and working flu- 
ids in power cycles for fusion reactors, 15:36624 (BA;US) 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOSPHERE 
Report from upper atmospheric science, 15:36242 (RA;US) 
USU (Utah State University) Center of Excellence in theory and 
analysis of the geo-plasma environment. Final technical re- 
port, 15:36227 (R;US) 
THF 
See TETRAHYDROFURAN 


THIN FILMS 

Argon ion bombardment during molecular beam epitaxy of Ge 
(001), 15:34986 (BA;US) 

Cylindrical x-ray multilayer monochromator, 15:35079 (R;US) 
Fabrication of YBazCu307_, superconducting thin films by 
organometallic chemical vapor deposition, 15:34855 (J;US) 
Laser and particle beam chemical processes on surface, 

15:35084 (B;US) 

Photovoltaic Energy Program summary: Volume 2, Research 
summaries, Fiscal year 1989, 15:34249 (R;US) 

Processing and characterization of materials using ion beams, 
15:34984 (B;US) 

Resistivity, adhesive strength, and residual stress measure- 
ments of thin film metallizations on single crystal quartz, 
15:34891 (R;US) 

The thermal radiative properties of metals at high temperature: 
Annual report, 1 January 1989-31 December 1989: Revision 
1, 15:34894 (R;US) 

Tribological and mechanical properties of Fe/Ti multilayered 
films, 15:34880 (R;US) 





THIN-LAYER CHROMATOGRAPHY 
New development of laser-based techniques in applications of 
thin-layer chromatography, microprobe elemental analysis 
and gas phase pyrolysis, 15:35178 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOALCOHOLS 
See THIOLS 
THIOCYANATES 
Similarities and differences in the structural and electronic prop- 
erties of x-phase organic conducting and superconducting 
salts, 15:35119 (J;US) 
THIOCYANIDES 
See THIOCYANATES 
THIOLS 
See also MEA 
Functional group analysis in coal by *"p nmr spectroscopy: Fos- 
sil Energy quarterly report, October 1, 1988-December 31, 
1988, 15:33911 (R;US) 
Studies on alterations of the 86-rubidium efflux from rat pancre- 
atic islets caused by thiol and thiol oxidants, 15:35956 
(R;DE;In German) 


THIONAPHTHENES 


Degradation of organic sulfur compounds by a coal-solubilizing 
fungus, 15:33875 (R;US) 

Synthesis and reactivity of Ru complexes with dibenzothio- 
phene and hexahydrodibenzothiophene ligands: Models for 
catalytic hydrodesulfurization, 15:35200 (R;US) 

THORIUM 

The consecutive complexometric titration of thorium and rare 

earths in ores, 15:34092 (R;US) 
THORIUM 230 

Superfund Record of Decision (EPA Region 8): Monticello Vicin- 
ity Properties, UT. (First remedial action), September 1989. 
Final report, 15:35839 (R;US) 

THORIUM 232 

Results of the radiological survey at 14 Long Valley Road, Lodi, 

New Jersey (LJ070), 15:35830 (R;US) 
THORIUM COMPLEXES 
Kinetics of dissociation of thorium(IV) bound to PMA and 
PMVEMA, 15:35229 (J;US) 
THORIUM D 
See LEAD 208 
THORIUM OXIDES 

Energy gaps of Nd, 5C@p 15CUO4_y and Nd, 85 Tho 15CuO4_y 

determined by far-infrared spectroscopy, 15:35007 (J;US) 
THREE-BODY PROBLEM 
Wave-packet calculation of sharp-energy S-matrix elements for 
a three-body system in the breakup regime, 15:36538 (J;US) 
THULIUM 
Magnetic excitations in thulium metal, 15:34927 (J;US) 
THYLAKOID MEMBRANE PROTEINS 
Thylakoid protein phosphorylation: Regulation of light energy 
distribution in photosynthesis, 15:35953 (R;US) 
THYRATRONS 
Pulse power for lasers II, 15:35367 (B;US) 
TIDAL POWER PLANTS 

Severn Barrage project. Detailed report - V. 2: Electrical and 
mechanical engineering, including energy-capture and value, 
15:34293 (R;GB) 

Severn Barrage project. Detailed report - V. 5: Regional studies 
and legal background, 15:34292 (R;GB) 

TIGHT SANDS 
See PERMEABILITY 
SANDSTONES 
TIN 120 REACTIONS 

Incomplete deep inelastic processes in 1°°Mo + 1°°Mo and 

120Sn + 12°Sn at 18 and 24 MeV/u, 15:36433 (R;RO) 
TIN 120 TARGET 

Electromagnetic dissociation of 2®Si at Ej4,/A=14.6 GeV by nu- 

cleon emission, 15:36413 (J;US) 
TIN ALLOYS 
See also ALLOY-ZR98SN-2 


TITANIUM OXIDES 


Experience with the plate structure of the Westinghouse coil for 
the large coil task, 15:36622 (BA;US) 
Structure of liquid equiatomic KSn and CsSn, 15:34931 (J;US) 
TIN COMPOUNDS 
See also TIN SULFIDES 
ArF excimer laser photolysis of tetramethyltin Sn(CH3), probed 
by dye-laser-induced resonant multi-photon-ionization, 
15:35052 (R;IT) 
TIN SULFIDES 
High-field superconductivity of Chevrel-phase compounds. iIn- 
terim report, 15:35046 (R;US) 
TIRES 
Radial-tire design. January 1973-June 1983 (A Bibliography 
from the Rubber and Plastics Research Association data 
base). Report for January 1973-June 1983, 15:34791 (R;US) 
Radial-tire design. July 1983-March 1990 (A Bibliography from 
the Rubber and Plastics Research Association data base). 
Report for July 1983-March 1990, 15:34792 (R;US) 
TISSUES 
Biological interactions and human health: Effects of extremely 
low frequency magnetic fields, 15:36138 (BA;US) 
TITANIUM 
Combustion synthesis in the Ti-C-Ni-Al system, 15:35078 (R;US) 
Tribological and mechanical properties of Fe/Ti multilayered 
films, 15:34880 (R:US) 
TITANIUM 46 REACTIONS 
Fusion cross sections for 4©-5°T|+9°Zr, °3Nb and some systemat- 


ics of heavy-ion fusion at barrier and subbarrier energies, 
15:36418 (J;US) 


TITANIUM 50 REACTIONS 
Fusion cross sections for 4°5°T|,9Z; S3Nb and some systemat- 
ics of heavy-ion fusion at barrier and subbarrier energies, 
15:36418 (J;US) 
TITANIUM ALLOYS 
Constant stress of XD™ TiAl containing nitrogen, 15:34881 (R;US) 
Deformation and fracture behavior of TiAl, 15:34869 (R;US) 
Effect of heat treatment on the structure, properties and fracture 
of Nd:YAG laser welded Ti-14.8 wt% Al-21.3 wt% Nb, 
15:34910 (J;US) 
Magnetic and structural studies in Sm-Fe-Ti magnets, 15:34921 
J;US 
foie of rapidly quenched Ti(Ni,Fe)Si alloys, 15:34935 
(J;US) 
Surface mechanical properties of Ti alloys produced by excimer 
laser mixing of Ti on AISI 304 stainless steel, 15:34907 (BA;US) 
The effects of cooling rate XD™ TiAl weld microstructures, 
15:34882 (R;US) 
TITANIUM BORIDES 
Long-term testing and evaluation of cathode components in a 
commercial aluminum cell: Addendum to final report exten- 
sion tasks: Volume 1, 15:34773 (R;US) 
Microstructure and stability of TiB2 and Cu multilayers, 
15:34968 (R;US) 
TITANIUM COMPOUNDS 
See also TITANIUM BORIDES 
TITANIUM OXIDES 
Cluster-impact fusion, 15:36488 (J;US) 
Structural origin of the electronic instability in titanium bronze 
Nao 25 TIO2, 15:35232 (J;US) 
TITANIUM IONS 
Evaporative cooling of highly charged ions in EBIT: An experi- 
mental realization, 15:35618 (J;US) 
TITANIUM OXIDES 
See also HOLLANDITE 
ILMENITE 
AES and TDS study of the adsorption of NH3 and NO on V2Os5 
and TiO, surfaces: Mechanistic implications, 15:35818 (J;US) 
Center for surface radiation-damage studies. Final report, 1 Oc- 
tober 1986-30 September 1989, 15:34952 (R;US) 
Determination of the point of zero charge of composite oxides, 
15:34012 (J;US) 
NMR evidence of metal-support interaction in syngas conver- 
sion catalyst Co-TiO2, 15:34934 (J;US) 
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TITANIUM OXIDES 


Raman spectroscopy and _ structural 
(Zr, Ti; _.)2O7, 15:34987 (BA;US) 
Sintering characteristics of nanocrystalline TiO2, 15:35005 (J;US) 
TLD (DOSEMETERS) 

See THERMOLUMINESCENT DOSEMETERS 
TLD (DOSIMETRY) 

See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 

See THERMOLUMINESCENT DOSEMETERS 
TMPN 

See ORGANIC OXYGEN COMPOUNDS 

PIPERIDINES 

TMR REACTORS 

The TESS [Tandem Experiment Simulation Studies] computer 

code user’s manual, 15:36568 (R;US) 
TNT 
Bioremediation of explosives, 15:35829 (R;US) 
TOBACCO SMOKES 
Cytogenetic effects of cigarette smoke on pulmonary alveolar 
macrophages of the rat, 15:36101 (J;US) 
TOKAMAK DEVICES 
See also ASDEX TOKAMAK 

COMPACT IGNITION TOKAMAK 
ITER TOKAMAK 

SPHEROMAK DEVICES 

TEXT DEVICES 

TFR TOKAMAK 

Comparison of propagation and absorption of FEL-generated 
microwaves with theory: DOE Milestone report microwave 
tokamak experiment, March 1990, 15:36567 (R;US) 

Identification of, and transition to, the second region of ideal 
MHD stability in tokamaks, 15:36548 (R;US) 

Rf generation of stable high bootstrap current equilibria, 
15:36583 (J;US) 

Stark-effect measurement of high FEL [free-electron laser] elec- 
tric fields in MTX [Microwave Tokamak Experiment] by 
laser-aided particle-probe spectroscopy, 15:36566 (R;US) 

Summary and viewgraphs from the Q-121 US/Japan advanced 
current drive concepts workshop, 15:36541 (R;US) 

The DIPSI [Direct Implicit Plasma Surface Interactions] com- 
puter code user's manual, 15:36569 (R;US) 

Theoretical studies of tokamaks: Final report, 15:36613 (R;US) 

Variational description of lower hybrid wave propagation and ab- 
sorption in tokamaks, 15:36556 (R;FR) 

TOKAMAK FONTENAY-AUX-ROSES 
See TFR TOKAMAK 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 
See also COMPACT IGNITION TOKAMAK 
DOUBLET REACTORS 
JET TOKAMAK 
TFTR TOKAMAK 

Summary and viewgraphs from the Q-121 US/Japan advanced 

current drive concepts workshop, 15:36541 (R;US) 
TOLUENE 

Treatability of RCRA compounds in a BOD/snitrification waste- 
water treatment system with dual-media filtration, 15:35905 
(R;US) 

TOOLS (EDUCATIONAL) 
See EDUCATIONAL TOOLS 
TORI 
Fast-wave current drive above the slow-wave density limit, 
15:36581 (J;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOXIC MATERIALS 

See also TOXINS 

Compiling air-toxics emission inventories. Second edition, 
15:35757 (R;US) 

Remote sensing of hydrocarbons and toxic pollutants: Work- 
shop minutes. Held in Las Vegas, Nevada on April 6-7, 1989, 
15:35761 (R;US) 
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[Environmental risk assessment]: Foreign trip report, May 6, 

1990—May 12, 1990, 15:36066 (R;US) 
TOXINS 

Hepatic subcellular distribution of (tritium)T-2 toxin, 15:35724 
(R;US) 

Metabolism, mass spectral analysis and mode of action of tri- 
chothecene mycotoxins. Final report, 15 July 1985-14 July 
1989, 15:35725 (R;US) 

TRACER TECHNIQUES 

Priorities for human nutrition research using stable isotopes in 
India: Progress report on the project: Studies using doubly la- 
belied water to assess energy expenditure during adaptation to 
variations in energy intakes in Indian adults, 15:36026 (RA; XA) 

Progress report on the project: Synthesis and use of '°C- 
labelled lactose for metabolic studies in subjects with 
gastrointestinal disorders, 15:36019 (RA;XA) 

Support for studies with doubly labelled water of adaptation in 
human energy needs in India, Malaysia and Mexico: 
Progress report, 15:36018 (RA;XA) 

Use of ‘SN and 'SC for human nutrition research in Guatemala: 
Progress report, 15:36025 (RA;XA) 

TRACK DETECTORS (DIELECTRIC) 

See DIELECTRIC TRACK DETECTORS 
TRACKS 

See PARTICLE TRACKS 
TRADESCANTIA 

Clastogenicity evaluation of seven chemicals commonly found 
at hazardous industrial-waste sites, 15:36087 (R;US) 

TRANS 104 ELEMENTS 

Pionic radioactivity as dominant decay mode of superheavy nu- 
clei with A-odd, 15:36428 (R;RO) 

Pionic radioactivity versus spontaneous fission in decay of su- 
perheavy nuclei, 15:36427 (R;RO) 

TRANSFER (ELECTRON) 

See ELECTRON TRANSFER 
TRANSFER (HEAT) 

See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 

See RADIONUCLIDE MIGRATION 
TRANSFER (MASS) 

See MASS TRANSFER 
TRANSFERASES 

Induction of transcription from the long terminal repeat of 
Moloney murine sarcoma provirus by UV-irradiation, x- 
irradiation, and phorbol ester, 15:36055 (J;US) 

TRANSFORMATIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSFORMERS 

Case study evaluation of PCB [polychlorinated biphenyl] fires: 
Final report, 15:34472 (R;US) 

Electromagnetic compatibility problematics for microprocessor 
on-line diagnostic system for high voltage plant components, 
15:34450 (R;IT;In Italian) 

Two-dimensional temperature mapping using thermographic 
phosphors, 15:34780 (R;US) 

TRANSIENTS 

An overview of thermalhydraulics R and D for SLOWPOKE 

heating reactors, 15:34396 (R;CA) 
TRANSISTOR AMPLIFIERS 

Characterization and development report for 
15:35357 (R;US) 

Characterization and development report 
15:35358 (R;US) 

TRANSISTORS 

Characterization and development report for 
15:35357 (R;US) 

Characterization and development report for 
15:35358 (R;US) 

TRANSITION ELEMENT ALLOYS 
[Fundamental studies of strongly magnetic rare earth-transition 
metal alloys]: Technical progress report, 15:34964 (R;US) 
TRANSITION ELEMENT COMPLEXES 
See also CHROMIUM COMPLEXES 
COBALT COMPLEXES 


381558, 


381568, 


381558, 


381568, 





COPPER COMPLEXES 
GOLD COMPLEXES 
IRIDIUM COMPLEXES 
IRON COMPLEXES 
MANGANESE COMPLEXES 
MOLYBDENUM COMPLEXES 
NICKEL COMPLEXES 
OSMIUM COMPLEXES 
PLATINUM COMPLEXES 
RHENIUM COMPLEXES 
RHODIUM COMPLEXES 
RUTHENIUM COMPLEXES 
TANTALUM COMPLEXES 
TECHNETIUM COMPLEXES 
TUNGSTEN COMPLEXES 
VANADIUM COMPLEXES 
Relative strengths of early transition metal M-H and M-C bonds 
in substituted niobocenes and tantalocenes. Thermodynamic 
trends and electronic factors of olefin insertion into a metal- 
hydride bond, 15:35154 (J;US) 
TRANSITION ELEMENTS 
See also CHROMIUM 
COBALT 
COPPER 
GOLD 
IRON 
MANGANESE 
MOLYBDENUM 
NICKEL 
NIOBIUM 
RHENIUM 
SILVER 
TANTALUM 
TECHNETIUM 
TITANIUM 
TUNGSTEN 
YTTRIUM 
First-principles interatomic potentials for transition metais and 
their surfaces, 15:34896 (R;US) 
TRANSITION METALS 
See TRANSITION ELEMENTS 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
TRANSPORT (RADIATION) 
See RADIATION TRANSPORT 
TRANSPORTATION SYSTEMS 
See also BUSES 
MASS TRANSIT SYSTEMS 
Land-use impacts of the Houston Transitway System: Summary 
report. Technical report, 15:34765 (R;US) 
Ridesharing: Transportation demand management, 15:34763 
(R;US) 
TRANSURANIUM COMPLEXES 
Electron transfer in organouranium and transuranium systems, 
15:35269 (J;US) 
TRANSURANIUM COMPOUNDS 
Annual report of the United States transuranium and uranium 
registries, October 1, 1988—September 30, 1989, 15:36036 
(R;US) 
TRANSURANIUM WASTES 
See ALPHA-BEARING WASTES 
TREATIES 
See also NON-PROLIFERATION TREATY 
An application of the associated-particle technique to treaty veri- 
fication, 15:34844 (R;US) 
Announced United States nuclear tests, July 1945—-December 
1989: Revision 10, 15:34842 (R;US) 


TUBES 


Developments in radiation hodoscope technology for arms con- 
trol treaty verification, 15:35716 (R;US) 

Plan for a laser weapon verification research program, 
15:34845 (R;US) 

Treaty verification inspection using low-technology systems, 
15:34843 (R:US) 

Verification technologies, January-February 1990, 15:34841 
(R;US) 

TREUNIVERSITY MESON FACILITY 
See TRIUMF CYCLOTRON 
TRIAZINES 
Bioremediation of explosives, 15:35829 (R;US) 
TRICHLOROMETHANE 
See CHLOROFORM 
TRIGLYCERIDES 
Delayed recycling of plasma FFA in mice: Revised model of 
turnover and oxidation, 15:36013 (J;US) 

TRINITROTOLUENE 

See TNT 
TRIPLET PARTICLES 

See QUARKS 
TRISTAN PROJECT 

See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 

Air pollution monitor for TRISTAN, 15:35609 (BA;US) 

Synchrotron radiation damage on insulating materials of TRIS- 
TAN magnets, 15:35611 (BA;US) 

TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITIUM 

Assessment of the significance of organically-bound tritium in 
environmental materials, 15:36037 (R;CA) 

Uniform ribbon-beam generation for accelerator production of 
tritium, 15:35403 (RA;US) 

TRITIUM COMPOUNDS 

Determination of the chemical form of tritium in self-luminous 
signs, 15:35184 (R;US) 

Tritium contamination in the environment. January 1970-July 
1989 (A Bibliography from Pollution Abstracts). Report for 
January 1970-July 1989, 15:35931 (R;US) 

TRITIUM RECOVERY 

Chemisorption and implantation of hydrogen isotopes in lithium- 
based fusion blanket ceramics and their thermal release: A 
study by nuclear reaction analysis, 15:36585 (R;CA) 

TRIUMF CYCLOTRON 

The generation of a reference design for TRIUMF KAON factory 

booster magnet excitation, 15:35600 (BA;US) 
TROPOSPHERE 

Coupling through radiative and chemical process, 15:35741 
(RA;US) 

Possible physical mechanisms: Dynamic coupling, 15:35740 
(RA;US) 

The role of atmospheric chemistry in climate change, 15:35814 
(B;US) 

TROUT 

An assessment of freeze-brand and PIT-tag recovery data for 
juvenile salmonids at McNary Dam: Annual report 1988, 
15:34238 (R;US) 

Quality and behavior of juvenile salmonids in the Columbia 
River estuary and nearshore ocean: Effects of the ocean en- 
vironment of the survival of Columbia River juvenile 
salmonids: Research plan: Final report, 15:34241 (R;US) 

Yakima-Klickitat Production Project: Environmental assess- 
ment, 15:35864 (R;US) 

TRU WASTES 
See ALPHA-BEARING WASTES 
TUBES 

See also PRESSURE TUBES 

500-hour superheater/ITAH tube corrosion in the CFFF [Coal 
Fired Flow Facility], 15:34588 (R;US) 

Completed research for improved codes and standards on steam 
generator tube inspection and plugging, 15:34391 (BA;US) 

The effect of local thinning on the remaining life of superheater 
tubes, 15:35321 (R;Fl;In Finnish) 
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TUBES (CONDUITS) 


TUBES (CONDUITS) 

See PIPES 

TUMOR CELLS 
Differential repair of potentially lethal damage in exponentially 
growing and quiescent 9L cells, 15:36054 (J;US) 
TUMOR VIRUSES 
See ONCOGENIC VIRUSES 
TUMORS 
See NEOPLASMS 
TUNGSTEN 

Anomalous broadening of angle-resolved photcemission 
linewidths on W(011), 15:34944 (J;US) 

Test of scaling of the massive-dihadron cross section, 15:36327 
(J;US) 

TUNGSTEN ALLOYS 

Additive effects on the microstructure and properties of tungsten 

heavy-alloy composites, 15:34864 (R;US) 
TUNGSTEN COMPLEXES 

Octahedral metal carbonyls. 67. Rates of reaction of olefins 
with cis[(chlorobenzene)(triphenylphosphine _ tetracarbonyl- 
tungsten(O))] produced via pulsed laser flash photolysis, 
15:35140 (J:US) 

Reductive coupling of carbon monoxide to Cz products: 
Progress report, May 1, 1988—April 30, 1990, 15:35191 (R;US) 

TUNGSTEN OXIDES 

Metal alkoxides. Models for metal oxides. 15. Carbon-carbon 
and carbon-hydrogen bond activation in the reac- 
tions between ethylene and ditungsten hexaalkoxides: 
W2(OCH>-t-Bu)¢(n?-C2H4)2, W2(OR)e(CH2)4(n*-C2H,), and 
W2(OR)¢(u-CCH2CH2CHz), 15:35165 (J;US) 

Metal alkoxides: Models for metal oxides. 16. Synthesis and 
characterization of a new class of homoleptic 12-electron 
molybdenum and tungsten alkoxide clusters of formula M, 
15:35167 (J;US) 

TURBINE BLADES 

Design basis for horizontal-axis wind turbines - theoretical back- 
ground, 15:34301 (R;DK) 

Wind energy program summary: Volume 2, Research sum- 
maries, fiscal year 1989, 15:34295 (R;US) 

TURBINE PUMPS 
See PUMP TURBINES 
TURBINES 
See also GAS TURBINES 
RADIAL INFLOW TURBINES 
RADIAL-OUTFLOW REACTION TURBINES 
WIND TURBINES 

Two-dimensional temperature mapping using thermographic 

phosphors, 15:34780 (R;US) 
TURBOFAN ENGINES 

In-line wear monitor. Final report, July 1988-April 1989, 

15:34180 (R;US) 
TURBOGENERATORS 

Hydroelectric turbine-generator units: Guide for erection toler- 
ances and shaft system alignment, 15:34229 (RA;CA) 

Rapid repair of a_ slot-discharge-failed turbo generator, 
15:34460 (RA;CA) 

TURBOMACHINERY 

See also TURBINES 

Some in-field experiences of non-synchronous vibrations in 
large rotating machines, 15:34304 (R;IT) 

TURBULENCE 

Effect of shear on toroidal ion temperature gradient mode turbu- 
lence, 15:36576 (J;US) 

The effects of intermittency on statistical characteristics of turbu- 
lence and scale similarity of breakdown coefficients, 15:36298 
(J;US) 

TWO-PHASE FLOW 

Nonstrictly hyperbolic conservation laws. Final report, 15 May 
1986-14 November 1989, 15:35304 (R;US) 

Steady-state, vapor-liquid concurrent flow: Relative permeabili- 
ties and end effects, 15:34004 (R;US) 

TYPE-Il SUPERCONDUCTORS 

Solving the Ginzburg-Landau equations by simulated annealing, 

15:36518 (J;US) 
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Superconducting hysteresis and the Preisach model, 15:36498 
(J;US) 
TYPE-Ili SUPERCONDUCTORS 
See TYPE-Il SUPERCONDUCTORS 
2-PROPANOL 
See PROPANOLS 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHF RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
UHF RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
UHF RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (01-100 GHZ) 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (100-1000 MHZ) 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (LOWER RANGE) 
See RADIOWAVE RADIATION 
ULTRAHIGH FREQUENCY RADIATION (UPPER RANGE) 
See RADIOWAVE RADIATION 
ULTRASONIC TESTING 
A study on ultrasonic detection and characterization of partially 
closed fatigue cracks, 15:35061 (R;US) 
ULTRASONOGRAPHY 
Hepatic hemanglomas as diagnosed by ultrasonography and 
computed tomography, 15:35988 (R;DE;In German) 
ULTRAVIOLET SPECTROMETERS 
Vacuum ultraviolet spectroscopy and dynamics, 15:35179 (R;US) 
UNCERTAINTY PRINCIPLE 
Uncertainty relations for wave functions, 15:36527 (R;RO) 
UNDERGROUND BUILDINGS 
See EARTH-COVERED BUILDINGS 
UNDERGROUND DISPOSAL 
V-TOUGH: An enhanced version of the TOUGH code for the 
thermal and hydrologic simulation of large-scale problems in 
nuclear waste isolation, 15:34152 (R;US) 
UNDERGROUND MINING 
Back injuries in underground coal mining. Open File Report, 
July 1984-December 1989 (Final), 15:33978 (R;US) 
UNDERGROUND POWER TRANSMISSION 
Development of moisture barriers for extruded dielectric trans- 
mission cables: Final report, 15:34468 (R;US) 
Shaftsbury Jct to Bayview Jct thermal resistivity survey for exist- 
ing 115 kV LPOF cables, 15:34469 (R;CA) 
UNDERWATER VEHICLES 
See SUBMARINES 
UNDULATORS 
See WIGGLER MAGNETS 
UNIFIED GAUGE MODELS 
See also STANDARD MODEL 
Nonperturbative scale anomaly and composite operators in 
gauge field theories, 15:36368 (R;UA) 
UNILAC 
The UNILAC upgrade project, 15:35408 (RA;US) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Fundamental regions of superspace, 15:36225 (J;US) 
UNIVERSITIES 
See EDUCATIONAL FACILITIES 
UNLEADED GASOLINE 
Safety of fuel pump circuits in full tanks of road vehicles using 
unleaded gasoline or methanol, 15:34043 (R;CA) 





The elimination of leaded motor gasoline: Effect on Canadian 

gasoline engines beyond 1990, 15:34836 (R;CA) 
URANIUM 

An ICP [inductively coupled piasma] spectral atlas for uranium, 
15:35176 (R;US) 

Development document for effluent-limitations guidelines and 
standards for the nonferrous-metals-manufacturing point 
source category. Volume 8. Primary columbium-tantalum, 
secondary tantalum, secondary uranium. Final report, 
15:35894 (R;US) 

Electrorefining process and apparatus, 15:34099 (P;US) 

Laboratory measurement of radionuclide sorption in solid waste 
storage Area 6 soil/groundwater systems, 15:35831 (R;US) 

NIOSH testimony on uranium enrichment plant, Piketon, Ohio 
before the Subcommittee on Energy, Nuclear Proliferation 
and Federal Services, Senate Committee on Governmental 
Affairs, by J. R. Froines, July 21, 1980, 15:36040 (R;US) 

Safeguards training course: Nuclear material safeguards for 
enrichment plants: Part 1, Uranium enrichment: General prin- 
ciples and processes, 15:34175 (R;US) 

Safeguards training course: Nuclear material safeguards for en- 
richment plants: Part 2, Cascade and centrifuge separation 
theory; uranium hexafluoride, 15:34093 (R;US) 

Studies of the effects of organic materials on the sorption of ura- 
nium and plutonium, 15:34138 (R;GB) 

URANIUM 235 

Preparation and validation of a large size dried spike: Batch 

SAL-9924, 15:35173 (R;XA) 
URANIUM 238 REACTIONS 

Relaxation of angular momentum in fission and quasifission re- 
actions, 15:36404 (J;US) 

The multiple Coulomb scattering of very heavy charged parti- 
cles, 15:36416 (J;US) 

URANIUM COMPLEXES 

Electron transfer in organouranium and transuranium systems, 

15:35269 (J;US) 
URANIUM DEPOSITS 

Groundwater restoraticn with in situ uranium leach mining, 

15:34090 (RA;US) 
URANIUM DIOXIDE 

High-temperature transient fission-gas release from UOz fuel: 
Microstructural observations, 15:34359 (R;CA) 

Technologies for the containment, immobilization and disposal 
of radioactive wastes, 15:34103 (R;CA) 

The influence of alkali metal impurities on the uranium dioxide 
hydrofluorination reaction, 15:34091 (R;ZA;In Afrikaans) 

Uranium(IV) hydrolysis constants and solubility product of UO2 
x xH2O(am), 15:35270 (J;US) 

URANIUM HEXAFLUORIDE 

Estimation of atmospheric fluoride by limed filter papers: A re- 
view, 15:35174 (R;CA) 

Evaluation of health effects in Sequoyah Fuels Corporation 
workers from accidental exposure to uranium hexafluoride, 
15:36039 (R;US) 

Monitoring stack emissions of uranium from an enrichment 
plant, 15:34167 (R;US) 

URANIUM IONS 

Coincidence studies of capture and ionization in highly charged 
19+-He and U%*-He collisions at medium velocities, 15:36279 
(J;US) 

Effects of relativity on resonant transfer and excitation in colli- 
sions of U®°+ with light targets, 15:36283 (J;US) 

The Sandia EBIS program, 15:35613 (J;US) 

URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM MINES 

Decommissioning of uranium mines and mills - Canadian regu- 

latory approach and experience, 15:34178 (R;CA) 
URANIUM SILICIDES 

Magnetic phase diagrams of UCu2Si2 and UNi2Si2, 15:35031 
(J;US) 

URANIUM TELLURIDES 

Synthesis of band and model Hamiltonian theory for strongly hy- 
bridizing uranium systems, 15:35122 (J;US) 


URANUS PLANET 

Actions of magnetospheres on planetary atmospheres, 

15:36215 (R;SE) 
URBAN AREAS 

Energy consumption of buildings in residential areas in the town 
planning process, 15:34812 (R;Fl;in Finnish) 

Gas chromatography/matrix isolation-infrared spectrometry for 
the identification of polycyclic aromatic hydrocarbons in 
urban-air particulate matter, 15:35792 (R;US) 

Ridesharing: Transportation demand management, 15:34763 
(R;US) 

The impact of residential wood burning on urban air quality in 
Canada, 15:34208 (R;CA) 

UREA 

X-ray absorption spectroscopic evidence for binding of the com- 
petitive inhibitor 2-mercaptoethanol to the nickel sites of Jack 
bean urease. A new Ni-Ni interaction in the inhibited enzyme, 
15:34215 (J;US) 

UREASE 

X-ray absorption spectroscopic evidence for binding of the com- 
petitive inhibitor 2-mercaptoethanol to the nickel sites of Jack 
bean urease. A new Ni-Ni interaction in the inhibited enzyme, 
15:34215 (J;US) 

URINALYSIS 

See URINE 


URINE 
Evaluation of health effects in Sequoyah Fuels Corporation 
workers from accidental exposure to uranium hexafluoride, 
15:36039 (R;US) 
US CLEAN COAL TECHNOLOGY PROGRAM 
Coal’s future is tied to new technology, 15:33980 (J;US) 
Fossil Energy Review, March-April 1990, 15:33864 (R;US) 
US DOD 
Armed Forces Radiobiology Research Institute. Directive, 
15:36042 (R;US) 
Assistant to the Secretary of Defense (Atomic Energy). Direc- 
tive, 15:35703 (R;US) 
Solid-waste management - collection, disposal, resource recov- 
ery, and recycling program. Directive, 15:34546 (R;US) 
US DOE 
See also ANL 
BATTELLE PACIFIC NORTHWEST LABORATO- 
RIES 
BONNEVILLE POWER ADMINISTRATION 
ENERGY INFORMATION ADMINISTRATION 
HANFORD RESERVATION 
LAWRENCE LIVERMORE LABORATORY 
NEVADA TEST SITE 
ORNL 
OAK RIDGE RESERVATION 
ROCKY FLATS PLANT 
SANDIA LABORATORIES 
SAVANNAH RIVER PLANT 
SEQUOYAH UF6 PRODUCTION PLANT 
STANFORD LINEAR ACCELERATOR CENTER 
US DOE INSPECTOR GENERAL 
WIPP 
MHD [Magnetohydrodynamics] Program Plan, 
15:34591 (R;US) 
Personal property management factbook, Fiscal year 1989, 
15:36630 (R;US) 
Report to Congress on the Small Business Program: Fiscal 
year 1988, 15:34526 (R;US) 
Semiannual report to Congress on Inspector General audit re- 
ports, October 1, 1989—March 31, 1990, 15:34554 (R;US) 
US DOE INSPECTOR GENERAL 
Office of Inspector General semiannual report to Congress, Oc- 
tober 1, 1989—March 31, 1990, 15:34553 (R;US) 
US NRC 
Enforcement actions: Significant actions resolved: Quarterly 
progress report, January—March 1990, 15:34374 (R;US) 
Nuclear Regulatory Commission Issuances, March 1990, 
15:34372 (R;US) 
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US NRC 


Nuclear Regulatory Commission issuances: Volume 31, No. 4, 
15:34373 (R;US) 

Regulatory and technical reports (abstract index journal): Com- 
pilation for first quarter 1990, January-March: Volume 15, No. 
1, 15:34371 (R;US) 

USA 

See also FEDERAL REGION | 

FEDERAL REGION II 
FEDERAL REGION V 
FEDERAL REGION Vil 
FEDERAL REGION VIII 
GREAT BASIN 
WASHINGTON DC 

Critical issues in electric power planning in the 1990s. Vol. 2, 
15:34561 (R;CA) 

Federal Outer Continental Shelf oil and gas aciivities: A socio- 
economic review. Annotated bibliography for Minerals 
Management Service, 15:33996 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Central Gulf of Mexico, 15:33994 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Western Gulf of Mexico, 15:33995 (R;US) 

Federal Outer Continental Shelf oil and gas activities: A 
socio-economic review. Detailed data tables for Minerals Man- 
agement Service. Eastern Gulf of Mexico, 15:33993 (R;US) 

Interim report of the States/British Columbia Task Force on Oil 
spills, 15:34036 (R;CA) 

Survey of state and tribal emergency response capabilities for 
radiological transportation incidents, 15:34174 (R;US) 

The future of freshwater wetlands in the southeast United 
States: Potential impacts of the greenhouse warming effect, 
15:35942 (B;US) 

The health effects of the accident at Three Mile Island, 
15:34438 (BA;US) 

USSR 

Analysis of Soviet seismicity catalogs: Final report, 15:36195 
(R;US) 

Health and environmental consequences of the Chernobyl Nu- 
clear Power Plant accident, 15:34437 (BA;US) 

Soviet military strategy towards 2010. Final report, 15:34840 
(R;US) 

The Chernobyl accident - Causes and consequences, 15:34436 
(BA;US) 

The Soviet military presence in Eastern Europe: A new equilib- 
rium?, 15:34838 (R;US) 

UTAH 

Superfund Record of Decision (EPA Region 8): Monticello Vicin- 
ity Properties, UT. (First remedial action), September 1989. 
Final report, 15:35839 (R;US) 

UTERINE CERVIX CARCINOMA 

See CARCINOMAS 


V 


VACCINES 
Evaluation of a subunit vaccine to infectious hematopoietic 
necrosis virus: Annual report, July 31, 1988-September 30, 
1989, 15:35986 (R;US) 
VACUUM FURNACES 
Vacuum window glazings for energy-efficient buildings: Sum- 
mary report, 15:34710 (R;US) 
VACUUM SYSTEMS 
Brief comments on test results of both metal and elastomer vac- 
uum seals, 15:35625 (J;US) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 
Effects of blowdown flows on isolation valve operability, 
15:34429 (BA;US) 
VAN DE GRAAFF ACCELERATORS 
The 6 MV Van de Graaff accelerator, 15:35445 (RA;ZA) 
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VANADIUM ALLOYS 

Electronic structure and magnetic properties of Fe-rich ternary 
compounds: YFe;9V2 and YFe;oCro, 15:34916 (J;US) 

Magnetic and structural studies in Sm-Fe-Ti magnets, 15:34921 
(J;US) 

The origin of poorly conditioned susceptibility matrix within in- 
verse CVM [Cluster Variation Method] algorithm in the case of 
Pd3V: A comparison to the case of Ni3V, 15:34898 (R;US) 

VANADIUM COMPLEXES 

An oxo-bridged binuclear vanadium(Ill) 2,2'-bipyridine complex 
and its vanadium(IV) and vanadium(V) oxidation products, 
15:35211 (J;US) 

ESR studies of bis{di(2,4,5-trimethylphenyl) dithiophosphi- 
natojoxovanadium(IV). Calculation of bonding parameters, 
15:35142 (J;US) 

VANADIUM MINERALS 

See MINERALS 

VANADIUM OXIDES 

AES and TDS study of the adsorption of NH3 and NO on V205 
and TiO2 surfaces: Mechanistic implications, 15:35818 (J;US) 

An investigation of active and selective oxygen in vanadium 
phosphorus oxide catalysts for n-butane conversion to maleic 
anhydride, 15:35197 (R;US) 

VAPOR DEPOSITED COATINGS 

Chemical vapor deposition. August 1988-March 1990 (A Bibli- 
ography from the NTIS data base). Report for August 
1988-March 1990, 15:34888 (R;US) 

VAPOR INCINERATORS 

See AFTERBURNERS 
VAPORIZATION 

See EVAPORATION 
VAR COMPENSATORS 

See VAR CONTROL SYSTEMS 
VAR CONTROL SYSTEMS 

Recent and sophisticated developments of long-term dynamic 
modelling for the reconstruction of real incidents in the ENEL 
power system, 15:34443 (R;IT) 

VAX COMPUTERS 
Sea DEC COMPUTERS 
VECTOR FIELDS 
Scaling and renormalization of the vector-meson field in 2+1 
space, 15:36385 (J;US) 
VECTOR MESONS 
See also PSI-3685 MESONS 
PSI-3770 MESONS 

Scaling and renormalization of the vector-meson field in 2+1 

space, 15:36385 (J;US) 
VECTOR PROCESSING 

Vector processors and processing. January 1985-March 1990 
(A Bibliography from the INSPEC: Information Services for 
the Physics and Engineering Communities data base). Report 
for January 1985-March 1990, 15:36655 (R;US) 

VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
BUSES 
ELECTRIC-POWERED VEHICLES 
SPACE VEHICLES 

MIDAS, the Mobile Intrusion Detection and Assessment Sys- 
tem, 15:35707 (R;US) 

Remote site survey and characterization for the National 
ER&WM Program using the SRIP [Solider Robot Interface 
Project] vehicle, 15:34111 (R;US) 

VENTILATION 
Evaluation of the work and utilization of Air Infiltration and Venti- 
lation Centre (AIVC), 15:34701 (R;Fl;in Finnish) 
VENTILATION DUCTS 
See VENTILATION 
VENTILATION SYSTEMS 

Comfort-plus condensation and ventilation, 15:34707 (R;CA) 

Hydraulic network simulation: IEA-Annex 10: Building System 
Simulation Work, 15:34718 (R;Fl) 

Ventilative cooling, 15:34686 (BA;US) 





VENUS PLANET 

Tectonic history of the terrestrial planets. Final technical report, 

1 October 1976-30 September 1989, 15:36210 (R;US) 
VERIFICATION 
Verification technologies, January-February 1990, 15:34841 
(R;US) 
VERSENE 
See EDTA 
VERTEBRAE 

Back injuries in underground coal mining. Open File Report, 
July 1984-December 1989 (Final), 15:33978 (R;US) 

Contribution on the causes of increased degrees of density in 
the cervical vertebrae during routine skeletal scintiscanning, 
15:35989 (R;DE;in German) 

VERTICAL AXIS TURBINES 

Data logger for the 34-meter vertical axis wind turbine test bed, 
15:34302 (R;US) 

VERY HIGH FREQUENCY RADIATION 
See RADIOWAVE RADIATION 
VESSELS (PRESSURE) 

See PRESSURE VESSELS 
VHF RADIATION 

See RADIOWAVE RADIATION 
VINYL MONOMERS 

Electrochemical polymerization of 4-methyl-4’-vinyl-2,2’- 
bipyridine-containing metal complexes: Polymer structure and 
mechanism of formation, 15:35102 (J;US) 

VINYLBENZENE 

See STYRENE 

VIOLATIONS 

Developments in radiation hodoscope technology for arms con- 

trol treaty verification, 15:35716 (R;US) 
VIRGINIA 

Commonwealth of Virginia Emergency Operations Plan. Volume 
2, Annex |-U: Oil and hazardous materials emergency re- 
sponse plan, 15:34034 (R;US) 

Effects of structural faults on ground control in selected coal 
mines in southwestern Virginia. Report of Investigations/1989, 
15:33950 (R;US) 

VIRUSES 
See also AIDS VIRUS 
ONCOGENIC VIRUSES 

Cross linkage studies with the membranes of the vesicular 
stomatitis virus using radioactive 4-acido and 5-acido palmitic 
acid, 15:36003 (R;DE;in German) 

VISITOR CENTERS 
See PUBLIC BUILDINGS 
VOLATILE MATTER 

Nonlinear optimal remediation of contaminated aquifers incorpo- 
rating linear sorption: Principles and case history, 15:35941 
(R;US) 

VOLATILIZATION 
See EVAPORATION 
VOLCANISM 

Experimental studies of hydromagmatic volcanism, 15:36170 
(RA;US) 

Explosive eruptions in space and time: Durations, intervals, and 
a comparison of the World’s active volcanic belts, 15:36166 
(RA;US) 

Factors governing the structure of volcanic jets, 
(RA;US) 

Volcanic hazard assessment for disposal of high-level radioac- 
tive waste, 15:34117 (RA;US) 

Volcanoes: Tectonic setting and impact on society, 15:36186 
(RA;US) 

VOLCANOES 

Filamentation of volcanic plumes on the Jovian satellite 10, 
15:36245 (BA;US) 

The source regions of alkaline volcanoes, 15:36159 (RA;US) 

VOLT-AMPERE REACTIVE CONTROL SYSTEMS 

See VAR CONTROL SYSTEMS 

VOLTAGE 
See ELECTRIC POTENTIAL 


15:36169 


WASTE MANAGEMENT 


VOLTAGE REGULATORS 
Status of Argonne life evaluation of valve regulated lead-acid 
batteries, 15:34487 (R;US) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
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W MINUS BOSONS 

Measuring the WWZ coupling at the Fermilab Tevatron, 

15:36350 (J;US) 
W PLUS BOSONS 

Measuring the WWZ coupling at the Fermilab Tevatron, 

15:36350 (J;US) 
WALLS 

Effect of wall mass on the annual heating and cooling loads of 
single-family residences for five selected climates, 15:34726 
(BA;US) 

Heat transfer characteristics of a masonry cavity wall, 15:35094 
(BA;US) 

In-situ measurement of wall thermal performance: Data inter- 
pretation and apparatus design recommendations, 15:34723 
(BA;US) 

Thermographic inspection of the installation quality of retrofitted 
wall insulation, 15:34724 (BA;US) 

WARFARE 

See also CHEMICAL WARFARE 

Acquisition of nuclear-survivable systems. Directive, 15:34540 
(R;US) 

Application of high-temperature superconducting thin-film de- 
vices to electro-optical and electronic-warfare systems. 
Technical memo, June 1988-December 1989, 15:35339 (R;US) 

Political utility of nuclear weapons in nuclear war termination. 
Master’s thesis, 15:35698 (R;US) 

WASHINGTON 

See also MT ST HELENS 

Active tectonics along the western continental margin of the 
conterminous United States, 15:36172 (RA;US) 

WASHINGTON DC 
Survey of state and tribal emergency response capabilities for 
radiological transportation incidents, 15:34174 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE FORMS 

Development of a countywide recycling program for Polk 
County, Wisconsin: Final report, 15:34814 (R;US) 

Incorporation of cesium by hydrating calcium aluminosilicates, 
15:34164 (J;US) 

NNWSI waste form testing at Argonne National Laboratory: 
Semiannual report: January-June 1987 (Yucca Mountain 
Project), 15:34153 (R;US) 

Program plan for engineered alternatives, 15:34115 (R;US) 

Recommended initial waste forms for the WIPP experimental 
test program, 15:34127 (R;US) 

Stabilization/solidification of wastes containing volatile organic 
compounds in commercial cementitious waste forms, 
15:34110 (R;US) 

WASTE HEAT UTILIZATION 
Application of condensing technology to heavy oil recovery boil- 
ers, 15:34084 (RA;CA) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 

See also RADIOACTIVE WASTE MANAGEMENT 

Agenda and Abstracts for the Annual Information Meeting of the 
Environmental Sciences Division, May 2-3, 1990, 15:35730 
(R;US) 

Development of a countywide recycling program for Polk 
County, Wisconsin: Final report, 15:34814 (R;US) 

Licensing of uranium mine and mill waste management sys- 
tems, 15:34177 (R;CA) 
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WASTE MANAGEMENT 


Waste energy: Feasibility study for Portage County and the Uni- 
versity of Wisconsin, Stevens Point, 15:34813 (R;US) 
WASTE OILS 
Landfarming of oily wastes: Enhancing degradation by specific 
amendments, 15:34022 (RA;CA) 
Superfund Record of Decision (EPA Region 7): John’s Sludge 
Pond, Wichita, KS. (First remedial action), September 1989. 
Final report, 15:34035 (R;US) 
WASTE PROCESSING PLANTS 
Use of briquetted and unbriquetted pulp and paper mill sludge in 
a hog fuel boiler: Burning tests: Final report, 15:34799 (R;US) 
WASTE PRODUCT UTILIZATION 
See also WASTE HEAT UTILIZATION 
Directory of Wisconsin wood waste producers: First edition, 
15:34194 (R;US) 
WASTE SOLUTIONS 
See LIQUID WASTES 


WASTE WATER 

Advanced wastewater treatment: [Task 6.2]: Final technical re- 
port, April 1, 1987—March 31, 1988 including the quarterly 
technical progress report, January-March 1988, 15:33880 
(R;US) 

Bioreactors: Waste-water treatment. April 1979-January 1990 
(A Bibliography from the Life Sciences Collection data base). 
Report for April 1979-January 1990, 15:36097 (R;US) 

Biotesting of wastewater: Comparative study using the 
Salmonella and CHO assay systems, 15:36103 (J;US) 

Decontamination of low-level wastewaters by continuous coun- 
tercurrent ion exchange, 15:34113 (R;US) 

Development of an advanced, continuous mild gasification pro- 
cess for the production of co-products: Final technical 
progress report, February 1988—March 1989, 15:33883 (R;US) 

Industrial waste-water volatile organic compound emissions. 
Background information for BACT/LAER determinations, 
15:35906 (R;US) 

Removal of color and residual chemical oxygen demand from 
synfuel wastewater: Final technical report, April 1, 1987— 
March 31, 1988 including Quarterly technical progress report, 
January—March 1988, 15:33882 (R;US) 

Technology assessment of the biological aerated filter. Final re- 
port, 1984-1985, 15:35902 (R;US) 

Treatability of RCRA compounds in a BOD/nitrification waste- 
water treatment system with dual-media filtration, 15:35905 
(R;US) 

Waste-water characterization and hazardous-waste technical 
assistance survey, Bergstrom AFB tTxas. Final report, 6-15 
March 1989, 15:35859 (R;US) 

Waste-water characterization and hazardous-waste technical 
assistance survey, Mather AFB California. Final report, 28 
November-9 December 1988, 15:35858 (R;US) 

Waste-water treatment. December 1987-March 1990 (A Bibliog- 
raphy from the COMPENDEX data base). Report for 
December 1987-March 1990, 15:35928 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WATER 
See also DRINKING WATER 
FRESH WATER 
GROUND WATER 
HEAVY WATER 
SEAWATER 
WASTE WATER 

A semiempirical tight-binding calculation of the dielectric re- 
sponse function of water, 15:36450 (BA;GB) 

Design guidelines for direct expansion ground coils: Final re- 
port, 15:34775 (R;US) 

Development of an infiltration evaluation methodology for low- 
level waste shallow land burial sites, 15:34141 (R;US) 

lon transport through polyperfluorosulfonic acid membranes, 
15:35204 (BA;US) 

Localized traveling-wave states in binary-fluid convection, 
15:35316 (J;US) 

Physical aspects of charged particle track structure, 15:36449 
(BA;GB) 
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Simulation and analysis of high efficiency absorption systems 
for solar cooling: Phase 2, Final report, 15:34279 (R;US) 

Structure and water-oxidizing capabilities of dimeric ruthenium 
EDTA complex ions, 15:35207 (J;US) 

WATER CHEMISTRY 
Implementation guidelines for chemistry expert systems at 
power plants: Final report, 15:34411 (R;US) 
WATER COOLANT 
See WATER 
WATER CURRENT POWER GENERATORS 

Design, construction and field trials of a 5 kW vertical axis hydro 
turbine for “off grid” river installations (TOR 5 VAHT): Fianl re- 
port, 15:34244 (R;CA) 

WATER DISTRIBUTION 

See WATER SUPPLY 

WATER HEATERS 

An analysis of comparative efficiencies of domestic water 
heaters in the Pacific Northwest, 15:34748 (BA;US) 

Comparison of the performance and energy savings potential of 
heat pump, solar, and conventional water heaters in the Pa- 
cific Northwest, 15:34747 (BA;US) 

Computer analysis of the energy performance of unbalanced 
single-pipe steam heating systems in older multi-family build- 
ings, 15:34739 (BA;US) 

WATER HEATING 

[Waste water heat recovery system]: Technical progress report, 

December 1, 1989—May 21, 1990, 15:34684 (R;US) 
WATER MODERATOR 
See WATER 


WATER POLLUTION 

Development document for effluent-limitations guidelines and 
standards for the nonferrous-metals-manufacturing point 
source category. Volume 8. Primary columbium-tantalum, 
secondary tantalum, secondary uranium. Final report, 
15:35894 (R;US) 

Development of protocols for chronic toxicity testing of Pacific 
marine species, 15:35904 (R;US) 

Guidance for developing Control Authority enforcement re- 
sponse plans. Final report, 15:35897 (R;US) 

Measuring the acute toxicity of estuarine sediments, 15:35912 
(R;US) 

Seminar publication: Transport and fate of contaminants in the 
subsurface, 15:35895 (R;US) 

Status of the development of water-quality criteria and advi- 
sories, 15:35920 (R;US) 

Survival and activity of Streptococcus faecalis and escherichia 
coli in tropical freshwater, 15:35943 (J;US) 

Survival, blood osmolality, and gill morphology of juvenile yellow 
perch, rock bass, black crappie, and largemouth bass ex- 
posed to acidified soft water, 15:35921 (R;US) 

Toxic substances: Effects on fish. January 1978-July 1989 (A 
Bibliography from Pollution Abstracts). Report for January 
1978-July 1989, 15:35932 (R;US) 

Variability in the frequency of sister-chromatid exchange in lar- 
vae of Mytilus edulis: Implications for field monitoring, 
15:36104 (J;NL) 

WATER POLLUTION CONTROL 

Application of expert systems technology in water-quality mod- 

eling, 15:35919 (R;US) 
WATER QUALITY 

Application of expert systems technology in water-quality mod- 
eling, 15:35919 (R;US) 

Estimates of the total benefits and total costs associated with 
implementation of the 1986 amendments to the Safe Drinking 
Water Act. Interim report, 1985-1989 (Final), 15:35913 (R;US) 

Quality assurance guidelines for organic analysis. Technical re- 
port, 15:35855 (R;US) 

Status of the development of water-quality criteria and advi- 
sories, 15:35920 (R;US) 

WATER RESERVOIRS 

Final environmental assessment: Demonstration of use of grass 
carp in management of aquatic plants in Guntersville Reser- 
voir, 15:35938 (R;US) 





Surface water resources issues analysis: Hiwassee River wa- 
tershed, 15:35940 (R;US) 
WATER RESOURCES 
Empirical and causal models in hydrology, 15:35884 (RA;US) 
Fiscal year 1988 program report: Colorado Water Resources 
Research Institute. Annual report, 15:35903 (R;US) 
Implications of the vadose zone to water-resource manage- 
ment, 15:35879 (RA;US) 
Models of runoff processes and their significance, 15:35877 
(RA;US) 
Prediction in water management, 15:35887 (RA;US) 
Robust estimators in hydrology, 15:35883 (RA;US) 
Surface water resources issues analysis: Hiwassee River wa- 
tershed, 15:35940 (R;US) 
WATER SUPPLY 
Local drought management planning guide for public water sup- 
pliers, 15:34809 (R;US) 
Local drought management planning guide for public water sup- 
pliers: Summary, 15:34810 (R;US) 
Superfund Record of Decision (EPA Region 3): Cryochem, PA. 
(First remedial action), September 1989, 15:35915 (R;US) 
Superfund Record of Decision (EPA Region 5): Electric Machin- 
ery Site, Waite Park Wells, MN. (First remedial action), 
September 1989. Final report, 15:35900 (R;US) 
WATER TREATMENT PLANTS 
Design and performance of the constructed wetland wastewater 
treatment system at Phillips High School, Bear Creek, Al- 
abama, 15:34811 (R;US) 
WATER UTILITIES 
Local drought management planning guide for public water sup- 
pliers, 15:34809 (R;US) 
Local drought management planning guide for public water sup- 
pliers: Summary, 15:34810 (R;US) 
WATER VAPOR 
Atmospheric water vapour measurements from the ENEA (ital- 
ian Commission for Alternative Energy Sources) ground 
based carbon dioxide Lidar station, 15:35664 (R;IT) 
Microwave measurements of water vapor partial pressure at 
temperatures up to 350°C (Yucca Mountain Project), 
15:34154 (R;US) 
WATER WELLS 
Superfund Record of Decision (EPA Region 5): Hedblum Indus- 
tries, Oscoda, MI. (First remedial action), September 1989. 
Final report, 15:35914 (R;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 
See also GREAT LAKES BASIN 
Agenda and Abstracts for the Annual Information Meeting of the 
Environmental Sciences Division, May 2-3, 1990, 15:35730 
(R;US) 
Historical suspended sediment data in the Tennessee and Cum- 
berland River basins: Monthly summary, 15:35937 (R;US) 
Oostanaula Creek watershed data report: Aerial inventory of 
land use and nonpoint sources of pollution, 15:35846 (R;US) 
Sand Mountain/Guntersville Reservoir: Aerial inventory of land 
uses and nonpoint pollution sources: Data report, 15:35847 
(R;US) 
Surface water resources issues analysis: Hiwassee River wa- 
tershed, 15:35940 (R;US) 
WAVE ENERGY CONVERTERS 
Wave power CTH. Final report, 15:34294 (R;SE;In English, 
Swedish) 
WAVE FORMS 
Artemis user guide: Version 2.1, 15:35352 (R;US) 
The Ames waveform digitizer module user guide: Version 1.1, 
15:35351 (R;US) 
WAVE FUNCTIONS 
Extended GIPQ description of the RPA excitations, 15:36367 
(R;RO) 
Gaussons and States with Gaussian Wigner functions are 
quasi-free states, 15:36525 (R;RO) 


WAVE POWER 

Wave power CTH. Final report, 15:34294 (R;SE;in English, 
Swedish) 

WAVE PROPAGATION 

Variational description of lower hybrid wave propagation and ab- 
sorption in tokamaks, 15:36556 (R;FR) 

WAVEFORMS 
See WAVE FORMS 
WAVEGUIDES 

Integrated waveguide/photodiodes using vertical impedance 
matching, 15:35675 (J;US) 

Photon scanning tunneling microscope study of optical waveg- 
uides, 15:35674 (J;US) 

WAVES (SHOCK) 

See SHOCK WAVES 
WAZ 16 

See NICKEL BASE ALLOYS 
WEAK INTERACTIONS 

e'/e in leptoquark and diquark models of CP violation, 15:36352 
(J;US) 

Chopper for neutrinos and antineutrinos. Final report, 1 Septem- 
ber 1987-31 December 1988, 15:35636 (R;US) 

WEAPONS 
See also BIOLOGICAL WARFARE AGENTS 
CHEMICAL WARFARE AGENTS 
DIRECTED-ENERGY WEAPONS 
NUCLEAR WEAPONS 

Artificial intelligence/expert systems within the US Army Depot 
System Command, 15:35704 (R;US) 

Plan for a laser weapon verification research program, 
15:34845 (R;US) 

WEATHER 

A review of reported relationships linking solar variability to 
weather and climate, 15:35735 (RA;US) 

Alternatives of the rain warning system for peat production; a 
preliminary study, 15:33947 (R;Fl;In Finnish) 

Assessment of evidence of the effect of solar variations on 
weather and climate, 15:35739 (RA;US) 

Possible physical mechanisms: Dynamic coupling, 15:35740 
(RA;US) 

Solar-terrestrial effects on the global electrical circuit, 15:35742 
(RA;US) 

The nature and origin of weather variability, 15:35737 (RA;US) 

WEATHERIZATION 

Testing the effectiveness of mobile home weatherization mea- 
sures in a controlled environment: The SER! CMFERT 
[Collaborative Manufactured Buildings Facility for Energy Re- 
search and Training] Project, 15:34712 (R;US) 

WEB GROWTH METHOD 

See DENDRITIC WEB GROWTH METHOD 
WECS 

See WIND TURBINES 
WELDED JOINTS 

Determination of stress intensity factors for weld toe defects. 
Phase Ill: Final report, 15:34875 (R;CA) 

The effects of cooling rate XD™ TiAl weld microstructures, 
15:34882 (R;US) 

The selection of ultrasonic transducers for inspection of pipeline 
girth welds. Vol. 4. Evaluation of inspection criteria on full 
scale girth welds: Final report, 15:35298 (R;CA) 

The selection of ultrasonic transducers for inspection of pipeline 
girth welds. Vol. 3. Evaluation of the pitch-catch technique for 
examination of the body region: Final report, 15:35297 (R;CA) 

The selection of ultrasonic transducers for inspection of pipeline 
girth welds. Vol.1: Final report, 15:35295 (R;CA) 

The selection of ultrasonic transducers for inspection of pipeline 
girth welds. Vol.2. Evaluation of a unique creeping wave 
probe for examination of the cap region in pipeline girth 
welds: Final report, 15:35296 (R;CA) 

WELDING 
See also ARC WELDING 
LASER WELDING 
SOLDERING 
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WELDING 


Development of an improved GTA [gas tungsten arc] weld tem- 
perature monitor fixture, 15:34777 (R;US) 
WELDING MACHINES 
Weld are simulator, 15:34945 (P;US) 
WELDS 
See WELDED JOINTS 
WELL DRILLING 

Geochemical criteria for developing and purging ground-water 
monitoring wells, 15:35934 (R;US) 

Monitoring well construction and documentation at the Hanford 
Site, Washington, 15:35935 (R;US) 

Review of literature related to clay liners for sump disposal of 
drilling waste, 15:34025 (R;CA) 

WELL LOGGING 

Advances in borehole imaging with second-generation CBIL 
[circumferential borehole imaging log] borehole televiewer in- 
strumentation, 15:33988 (RA;CA) 

WELLS 
See also GEOTHERMAL WELLS 
NATURAL GAS WELLS 
OIL WELLS 
WATER WELLS 

Geochemical criteria for developing and purging ground-water 
monitoring wells, 15:35934 (R;US) 

Monitoring well construction and documentation at the Hanford 
Site, Washington, 15:35935 (R;US) 

WEST VIRGINIA 

Premining prediction of acid drainage potential for surface coal 
mines in northern West Virginia. Technical completion report, 
15:33928 (R;US) 

WETLANDS 

Evaluation of digital radar profiles in peat, 15:33942 (R;SE) 

Organic matter dynamics in four seasonally flooded forest com- 
munities of the Dismal Swamp, 15:35946 (J;US) 

The future of freshwater wetlands in the southeast United 
States: Potential impacts of the greenhouse warming effect, 
15:35942 (B;US) 

WHISKERS 

Ceramic Technology for Advanced Heat Engines project data 

base: Summary report, March 1989, 15:34977 (R;US) 
WIGGLER MAGNETS 

Analysis of field errors in existing undulators, 15:35578 (R;US) 

Design and optimization of short-period wigglers for free- 
electron lasers, 15:35379 (J;US) 

The performance of a superconducting micro-undulator proto- 
type, 15:35482 (R;US) 

Transverse resistive-wall instability of a bunched electron beam 
in a wiggler, 15:35461 (RA;US) 

WILDERNESS AREAS 
See NATURE RESERVES 
WIND 

Comparison of two neutral-wind models affecting ionospheric F2 
region peak electron densities near the magnetic equator, 
15:36229 (R;US) 

EC wind power penetration study - ENEL perception, 15:34297 
(R;IT) 

The effects of wind on residential building leakage measure- 
ments, 15:34697 (R;US) 

WIND ENERGY CONVERSION SYSTEMS 

See WIND TURBINES 

WIND FARMS 
See WIND TURBINE ARRAYS 
WIND GENERATORS 
See ELECTRIC GENERATORS 
WIND TURBINES 
WIND POWER 

EC wind power penetration study - ENEL perception, 15:34297 
(R;IT) 

The production potential of wind power in Finland, 15:34296 
(R;Fl;In Finnish) 

WIND POWER INDUSTRY 

Developing countries: Non-nuclear energy technology. July 

1972-March 1988 (A Bibliography from the International 
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Aerospace Abstracts data base). Report for July 1972-March 
1988, 15:34584 (R;US) 

Wind energy program summary: Volume 2, Research sum- 

maries, fiscal year 1989, 15:34295 (R;US) 
WIND POWER PLANTS 

Induction generator wind energy research program and adap- 
tive power factor controller: Final technical report, October 1, 
1983—December 31, 1986, 15:34298 (R;US) 

Wind energy program summary: Volume 2, Research sum- 
maries, fiscal year 1989, 15:34295 (R;US) 

WIND TURBINE ARRAYS 

Induction generator wind energy research program and adap- 
tive power factor controller: Final technical report, October 1, 
1983—December 31, 1986, 15:34298 (R;US) 

WIND TURBINES 
See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 

Aeroelastic and stability behaviour of the WTS 3 Maglarp wind 
turbine. Calculations and comparisons with tests, 15:34303 
(R;SE) 

Induction generator wind energy research program and adap- 
tive power factor controller: Final technical report, October 1, 
1983—December 31, 1986, 15:34298 (R;US) 

Lethbridge wind research test site evaluation of wind and solar 
pumping systems, 1985 - 1987, 15:34300 (R;CA) 

The production potential of wind power in Finland, 15:34296 
(R;Fl;In Finnish) 

Wind energy program summary: Volume 2, Research sum- 
maries, fiscal year 1989, 15:34295 (R;US) 

WIND-POWERED PUMPS 

Lethbridge wind research test site evaluation of wind and solar 

pumping systems, 1985 - 1987, 15:34300 (R;CA) 
WINDOWS 

Electrochromic sun control coverings for windows, 15:34711 
(R;US) 

Muon catalyzed fusion beam window mechanical strength test- 
ing and analysis, 15:36623 (BA;US) 

Vacuum insulating window R and D: An update, 15:34742 
(BA;US) 

Vacuum window glazings for energy-efficient buildings: Sum- 
mary report, 15:34710 (R;US) 

WIPP 

Creep of salt from the ERDA-9 borehole and the WIPP [Waste 
Isolation Pilot Plant] workings, 15:34149 (R;US) 

Program plan for engineered alternatives, 15:34115 (R;US) 

Recommended initial waste forms for the WIPP experimental 
test program, 15:34127 (R;US) 

WISCONSIN 

Changes in conductivity, alkalinity, calcium, and pH during a 50- 
year period in selected northern Wisconsin lakes, 15:35898 
(R;US) 

Development of a countywide recycling program for Polk 
County, Wisconsin: Final report, 15:34814 (R;US) 

Directory of Wisconsin wood burning facilities: First edition, 
15:34206 (R;US) 
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15:36613 
15:36671 
15:36672 


Report No. 


UCRL-—101837-Rev.1 
UCRL-102152 
UCRL-ID-103771 
UCRL-JC—103503 
UCRL-102642 
UCRL-LR-103555 
UCRL-ID—103698 
UCRL-JC—103608 
UCRL-101640 
UCRL-—102201-R1 
UCRL-JC—103866 
UCRL-JC—103890 
UCRL-JC—103943 
UCRL-100729 
CONF-900294—Vugraphs 
UCRL-102939 
UCRL-ID—103808 
UCRL-ID—104092 
UCRL-ID—104093 
UCRL-JC—103123 
UCRL-JC—103464 
UCID-21130 
UCRL-101660 
UCRL-102484 
UCRL-JC—103526 
UCID-21559 
UCID-21560 
UCID-21561 
UCID-21567 
UCID-—21568 
UCRL-100722 
UCRL-—101124 
UCRL-102144 
UCRL-102541 
UCRL-MA-—103440 
UCRL-21021-Rev.1 
UCRL-CR-103585 
UCRL-CR-103457 
UCRL-CR-103612 
UCRL-CR-103859 
UCRL-CR-103857 
UCRL-CR-103858 


Southeastern Universities Research As- 
sociation, Newport News, VA (USA). 
Continuous Electron Beam Accelera- 


tor Facility 


15:35388 
15:35518 
15:35721 


DOE/ER/40150-126 
DOE/ER/40150—126 
DOE/ER/40150—126 


USDOE Assistant Secretary for Environ- 
ment, Safety, and Health, Washington, 
DC (USA). Office of Quality Programs 


15:35710 


DOE/EV/06194-3-Rev.5 


USDOE Assistant Secretary for Defense 
Programs, Washington, DC (USA). Of- 
fice of Arms Control 


15:34841 


DOE/DP/OAC/VT-90A 


California Univ., Davis, CA (USA). Dept. 
of Electrical Engineering and Com- 
puter Science 


15:35083 
15:35614 
15:35617 
15:35618 
15:35627 
15:34917 
15:35007 
15:35011 
15:35033 
15:35111 
15:35124 
15:35481 


UCRL-CR-103854 
CONF-881154— 
CONF-881154— 
CONF-881154— 
CONF-881154— 
Published article 
Published article 
Published article 
Published article 
Published article 
Published article 
Published article 





W-7405-ENG-82 


Contract No. Abstract No. _ Report No. Contract No. Report No. 


15:35670 Published article IS—4976 
15:35672 Published article iS—4979 
15:35673 Published article IS-T-1413 
15:35675 Published article 1S-T-1429 
15:36058 Published article IS-T-1386 
15:36104 Published article IS-T-1405 
15:36265 Published article iS-T-1407 
15:36273 Published article iS-T-1411 
15:36283 Published article ; iS-T-1430 
15:36493 Published article am 
15:36584 Published article IS-T—-1431 
15:36627 Published article IS-T—1432 

W-7405-ENG-82 Ames Lab., IA (USA) IS-T-1414 
15:33868 IS—4983 IS-T-1436 
15:33869 IS—-4986 IS—4990 
15:33870 IS-4987 IS—4991 
15:33910 IS—4980 IS—4978 
15:33911 IS—4981 IS-T-1433 
15:33912 IS—4982 IS-T-1434 
15:33913 IS—4995 IS-T-—1371 
15:33954 IS—4984 IS-T-1399 
15:33955 IS-T-1438 iS-T-1426 
15:34134 IS-T-1439 CONF-981086- 
15:34504 IS-T-1440 . , 
15:34878 _—_—‘IS-T-1393 Published article 
15:34879  |S-T-1419 Published article 
1534967 —s- IS-T-1417 Published article 
15:35060 IS-T—-1367 Published article 
15:35061 IS-T-1425 Published article 
15:35062 IS-T-1435 Published article 
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Report Abstract Source of 
Number Number Availability 


AW 
89078 15:35312 See N—90-17376 
90043 15:36214 See N-90-18355 
AD-A- 

217697/2/XAB 15:36510 NTIS, PC AO3/MF AO1 
217706/1/XAB 15:35331 NTIS, PC AO2/MF A01 
217715/2/KAB 15:36109 NTIS, PC AO3/MF A01 
217723/6/XAB 15:34946 NTIS, PC A03/MF A01 
217724/4/XAB 15:35045 NTIS, PC AO3/MF A01 
217732/7/XAB 15:36294 NTIS, PC AO1/MF A01 
217736/8/XAB 15:36227 NTIS, PC AO3/MF A01 
217776/4/XAB 15:35332 NTIS, PC AO3/MF A01 
217784/8/XAB 15:35333 NTIS, PC AO3/MF A01 
217789/7/XAB 15:35271 NTIS, PC AO5/MF A01 
217792/1/XAB 15:35334 NTIS, PC AO3/MF A01 
217795/4/XAB 15:34821 NTIS, PC AO5/MF A01 
217796/2/KAB 15:35272 NTIS, PC AO4/MF A01 
217799/6/XAB 15:34180 NTIS, PC AO4/MF A01 
217807/7/XAB 15:36228 NTIS, PC AO3/MF A01 
217822/6/XAB 15:34595 NTIS, PC AO3/MF A01 
217840/8/XAB 15:34596 NTIS, PC AO4/MF A01 
217845/7/XAB 15:36110 NTIS, PC AO5/MF A01 
217854/9/XAB 15:34947 NTIS, PC AO4/MF A01 
217857/2/XAB 15:35303 NTIS, PC AO3/MF A01 
217860/6/XAB 15:34040 NTIS, PC A03/MF A01 
217875/4/KAB 15:35855 NTIS, PC AO5/MF A01 
217922/4/XAB 15:36229 NTIS, PC A01/MF A01 
217941/4/XAB 15:36027 NTIS, PC AO2/MF A01 
217943/0/XAB 15:36230 NTIS, PC A03/MF A01 
217953/9/XAB 15:34948 NTIS, PC AOS/MF A02 
217956/2/XAB 15:35698 NTIS, PC AOS5/MF A01 
217972/9/XAB 15:35659 NTIS, PC AO4/MF A01 
217988/5/XAB 15:35046 NTIS, PC AO2/MF A01 
217991/9/XAB 15:35719 NTIS, PC AO4/MF A01 
218003/2/XAB 15:35635 NTIS, PC AO4/MF A01 
218004/0/XAB 15:36632 NTIS, PC A03/MF A01 
218005/7/XAB 15:36633 NTIS, PC AO3/MF A01 
218006/5/XAB 15:36634 NTIS, PC AO3/MF A01 
218007/3/XAB 15:36635 NTIS, PC AO3/MF A01 
218011/5/XAB 15:36231 NTIS, PC A03/MF A01 
218024/8/XAB 15:35980 NTIS, PC A21/MF AO3 
218037/0/XAB 15:35330 NTIS, PC AO7/MF A01 
218050/3/XAB 15:33873 NTIS, PC A18/MF A03 
218057/8/XAB 15:36232 NTIS, PC AOS/MF A01 
218058/6/XAB 15:35856 NTIS, PC A15/MF A02 
218065/1/XAB 15:36246 NTIS, PC AO3/MF A041 
218071/9/XAB 15:34769 NTIS, PC A03/MF A01 
218089/1/XAB 15:34863 NTIS, PC AO5/MF A01 
218106/3/KAB 15:35273 NTIS, PC AO4/MF A01 
218116/2/KAB 15:36233 NTIS, PC AO4/MF A01 
218131/1/XAB 15:35857 NTIS, PC AO4/MF A01 
218132/9/XAB 15:34949 NTIS, PC AO5/MF A01 
218145/1/XAB 15:36247 NTIS, PC AO03/MF A01 
218150/1/XAB 15:36636 NTIS, PC AO7/MF A01 
218151/9/XAB 15:36637 NTIS, PC AO3/MF A01 
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218153/5/XAB 15:35731 NTIS, PC A03/MF A01 
218154/3/XAB 15:36638 NTIS, PC AO5/MF AO1 
218155/0/XAB 15:36639 NTIS, PC AOS/MF AO1 
218156/8/KAB 15:34041 NTIS, PC AO4/MF AO1 
218163/4/XAB 15:36410 NTIS, PC AOS/MF A02 
218172/5/KAB 15:35287 NTIS, PC AO6/MF A01 
218200/4/XAB 15:34445 NTIS, PC AOS/MF A0O1 
218209/5/XAB 15:36141 NTIS, PC AO6/MF A01 
218287/1/XAB 15:34614 NTIS, PC AO8S/MF A01 
218318/4/XAB 15:34817 NTIS, PC AO3/MF A01 
218321/8/XAB 15:36640 NTIS, PC AO4/MF AO1 
218330/9/KAB 15:34950 NTIS, PC AOS/MF A01 
218347/3/KAB 15:34951 NTIS, PC A03/MF A01 
218353/1/XAB 15:34483 NTIS, PC AO4/MF A01 
218366/3/XAB 15:34822 NTIS, PC AO3/MF A01 
218367/1/XAB 15:35317 NTIS, PC AO3/MF A01 
218372/1/XAB 15:35699 NTIS, PC AO8/MF A01 
218379/6/XAB 15:35318 NTIS, PC AO4/MF A01 
218386/1/XAB 15:35274 NTIS, PC AO1/MF A0O1 
218387/9/XAB 15:34221 NTIS, PC A03/MF A01 
218402/6/XAB 15:35636 NTIS, PC AO3/MF A01 
218417/4/XAB 15:35676 NTIS, PC AO4/MF A01 
218426/5/XAB 15:36248 NTIS, PC AO7/MF A01 
218427/3/XAB 15:35335 NTIS, PC AO8/MF A01 
218429/9/XAB 15:35700 NTIS, PC AO3/MF AO1 
218452/1/XAB 15:34952 NTIS, PC AO2/MF A0O1 
218458/8/XAB 15:35724 NTIS, PC AO1/MF A01 
218476/0/XAB 15:35701 NTIS, PC AO7/MF A01 
218486/9/XAB 15:36064 NTIS, PC AOS/MF A01 
218488/5/XAB 15:35725 NTIS, PC AO7/MF A01 
21851 1/4/XAB 15:34478 NTIS, PC AO3/MF A01 
218516/3/XAB 15:34953 NTIS, PC AOS/MF A01 
218525/4/XAB 15:35304 NTIS, PC AO2/MF AO1 
218535/3/XAB 15:35336 NTIS, PC AO2/MF A01 
218540/3/XAB 15:34864 NTIS, PC AO2/MF AO1 
218551/0/XAB 15:35275 NTIS, PC AO3/MF A01 
218633/6/XAB 15:35715 NTIS, PC AO3/MF AO1 
218638/5/XAB 15:34247 NTIS, PC AO2/MF AO1 
218651/8/KAB 15:34285 NTIS, PC AO8/MF A01 
218660/9/XAB 15:35337 NTIS, PC AO1/MF AO1 
218663/3/XAB 15:34248 NTIS, PC AO1/MF AO1 
218666/6/XAB 15:35188 NTIS, PC AO3/MF AO1 
218670/8/XAB 15:34232 NTIS, PC AOS/MF A01 
218677/3/XAB 15:36234 NTIS, PC AO3/MF A01 
218717/7/XAB 15:36641 NTIS, PC AOS/MF A01 
218733/4/XAB 15:36642 NTIS, PC AO8/MF A01 
218758/1/XAB 15:36235 NTIS, PC AO2/MF AO1 
218775/5/KAB 15:34042 NTIS, PC AO3/MF A01 
218781/3/XAB 15:35338 NTIS, PC AO1/MF A01 
218785/4/XAB 15:35288 NTIS, PC A03/MF A01 
218791/2/XAB 15:35858 NTIS, PC AOS/MF A01 
218805/0/XAB 15:35339 NTIS, PC A03/MF A01 
218830/8/XAB 15:35340 NTIS, PC AOS/MF A01 
218839/9/XAB 15:36065 NTIS, PC AO2/MF A01 
218844/9/XAB 15:36201 NTIS, PC AO3/MF A01 
218845/6/XAB 15:35859 NTIS, PC AO7/MF A01 
218846/4/XAB 15:35341 NTIS, PC AO2/MF A01 
218850/6/XAB 15:34954 NTIS, PC AO1/MF AO1 
218851/4/XAB 15:33998 NTIS, PC A03/MF A01 
218886/0/XAB 15:36643 NTIS, PC AO4/MF AO1 
218893/6/XAB 15:34865 NTIS, PC AO2/MF A01 
218894/4/XAB 15:36236 NTIS, PC AO2/MF A01 
21891 1/6/XAB 15:35319 NTIS, PC AO4/MF A01 
218914/0/XAB 15:36644 NTIS, PC AO5S/MF AO1 
218919/9/XAB 15:36111 NTIS, PC AO3/MF A01 
218922/3/XAB 15:34866 NTIS, PC AO1/MF AO1 
218924/9/XAB 15:34839 NTIS, PC AO3/MF A01 
218925/6/XAB 15:34840 NTIS, PC AO3/MF A01 
218937/1/XAB 15:36112 NTIS, PC AO3/MF A01 
218944/7/XAB 15:35342 NTIS, PC A03/MF A01 
218945/4/XAB 15:34955 NTIS, PC A03/MF A01 
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15:35047 NTIS, PC AO2/MF A01 
15:35660 NTIS, PC AOG/MF AO1 
15:34482 NTIS, PC AO4/MF A01 


15:34052 See PB-90-200205/XAB 


15:34014 PC Alberta Dept. of Energy, Information Centre, 
9915 108 St., Edmonton, AB, CAN T5K 2C9; 
MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


15:34353 NTIS (US Sales Only), PC AOS/MF A01; OSTI; DE90630363 
15:34354 NTs (US Sales Only), PC AOS/MF AO1; OSTI; DE90630364 
15:34355 wns (US Sales Only), PC A03/MF A01; OSTI; DE90630365 
15:34356 wns (US Sales Only), PC A03/MF A01; OSTI; DE90630366 
15:34357 wris (US Sales Only), PC A03/MF A01; OSTI; DE90630367 
15:35821 NmIs (Us Sales Only), PC A03/MF A01; OSTI; DE90629759 


15:34102 NTIS (US Sales Only), PC AO4/MF A01; OSTI; DE90630496 
INIS 

15:34103 NTIS (US Sales Only), PC AO3/MF A01; OSTI; DE90630501 
INIS 

15:36585 NTIS (US Sales Only), PC AO3/MF A01; OSTI: DE90628899 
INIS 


15:34104 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630497 
INIS 

15:35260 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90629618 
INIS 


15:34181 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630156 
INIS 


15:35048 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90629740 
INIS 

15:35261 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90629619 
INIS 


15:34182 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630157 
INIS 

15:34395 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630400 
INIS 


15:34358 NTIS (US Sales Only), PC A04/MF A01; OSTI; DE90630368 
INIS 


15:34382 NTIS (US Sales Only), PC AO8/MF A01; OSTI; DE90630274 
INIS 


15:34359 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630369 
INIS 


15:34360 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630370 
INIS 

15:34956 NTIS (US Sales Only), PC AO3/MF A01; OSTI; DE90629716 
INIS 


15:34361 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630371 
INIS 

15:34402 NTIS (US Sales Only), PC AO3/MF A01; OSTI; DE90630372 
INIS 


15:34362 NTIS (US Sales Only), PC A03/MF AO1; OSTI; DE90630373 
INIS 

15:34396 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630401 
INIS 


15:36679 NTIS (US Sales Only), PC AO3/MF A01; OSTI; DE90630586 
INIS 

15:34105 NTIS (US Sales Only), PC AO3/MF A01; OSTI; DE90630502 
INIS 


15:34106 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630503 
INIS 


15:34363 NTIS (US Sales Only), PC AO3/MF A01; OSTI; DE90630374 
INIS 
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AEK- 
90-0404(0) 15:34091 NTIS (US Sales Only), PC A14/MF A01; OSTI; DE90629544 
INIS 


AER- 
89-207 15:34376 NTIS (US Sales Only), PC A05/MF A01; OSTI; DE90630538 
INIS 
AERE-M- 
3720 15:34365 _H.M. Stationery Office, London, price Pound 8.00 
3745 15:34094 H.M. Stationery Office, London, price Pound 8.00 
AERE-R- 
13386 15:34366 H.M. Stationery Office, London, price Pound 
10.00 


13415 15:34107 —_H.M. Stationery Office, London, price Pound 8.00 

13467 15:35263 —__H.M. Stationery Office, London, price Pound 
10.00 

13658 15:35049 #H.M. Stationery Office, London, price Pound 
12.00 

13668 15:36462 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90628700 
INIS 


AFIT/CI/CIA- 
89-026 15:35273 See AD-A—218106/3/XAB 
89-041 15:36640 See AD-A-218321/8/XAB 
89-059 15:35287 See AD-A—218172/5/XAB 
89-083 15:36410 See AD-A-218163/4/XAB 
89-099 15:34948 See AD-A-217953/9/XAB 
89-100 15:35330 See AD-A—218037/0/XAB 
89-101 15:34947 See AD-A-217854/9/XAB 
89-102 15:35659 See AD-A—-217972/9/XAB 
89-143 15:35856 See AD-A—218058/6/XAB 
89-144 15:36232 See AD-A-218057/8/XAB 
89-152 15:35635 See AD-A-218003/2/KAB 
89-158 15:35980 See AD-A-218024/8/XAB 
89-167 15:36064 See AD-A-218486/9/XAB 
89-178 15:34614 See AD-A—218287/1/XAB 
AFOEHL- 
89-117EQ0127JSC 15:35858 See AD-A—218791/2/XAB 
90-008EQ00032AHH 15:35859 See AD-A—218845/6/XAB 
AFRRI-SR- 
89-42 15:36027 See AD-A-—217941/4/XAB 
AFWAL-TR- 
86-2088 15:34041 See AD-A—218156/8/XAB 
AGS/AD- 
90-3 15:35449 See BNL-—44626 
AIP 
40 15:36644 See AD-A-218914/0/XAB 
70 15:36643 See AD-A-218886/0/XAB 
AK/SG- 
88-07 15:35908 See PB—90-195181/XAB 
ALLISON-EDR- 
14074 15:34180 See AD-A-217799/6/XAB 
AM-R- 
8905 15:35981 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630023 
INIS 


15:35982 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630024 
INIS 


15:34484 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. ; DE90010379 PC-331 
15:36645 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. : DE90010398 PC-405 


15:35305 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. : DE90012588 MF-505 
ANL-HEP-CP- 
90-37 15:36302 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. : DE90011183 MF-414 
ANL-HEP-PR- 
90-28 15:36329 NTIS, PC AO7/MF A01; OSTI; INIS; GPO Dep. : DE90012153 MF-414 
ANL/EAIS/TM— 
11 15:34332 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. : DE90010399 MF-101 
14 15:33969 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. : DE90011778 MF-101 
ANL/ESD- 


15:34319 NTIS, PC AOS/MF A01 - OSTI; GPO Dep. : DE90010383 MF-105 


6 
ANL/ESD/TM- 
5 15:34816 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. : DE90011757 MF-310 
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ANL/TM- 


Report 
Number 


ANL/TM- 
336-Rev.2 
455-Rev.2 

ARB-R- 
90/435 

ARC/GS— 
Bull57 


ARL-PROP-TM— 


464 
468 

BA- 
90-01241 


BFLRF- 
249 
BFR-D- 
3-1990 
BG-MRS-E- 
572 
BLM/YA/PT-— 


88/003+7300 


BNL- 
34518 
43563 
44521 
44542 
44547 
44557 
44560 
44563 
44573 
44577 
44605 
44620 
44626 
44632 
a4gde 
44653 
44655 
44656 
44657 
44658 
44672 
44674 
44677 
44683 
44692 
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Abstract 
Number 


15:36646 
15:36647 


15:35790 


15:36142 


15:34822 
15:35317 


15:34615 


15:34192 


15:34465 


15:34040 
15:34800 
15:33874 
15:35759 


15:35384 
15:36028 
15:36303 
15:36423 
15:34350 
15:35732 
15:35983 
15:35385 
15:36511 
15:35168 
15:35953 
15:36249 
15:35449 
15:36424 
15:34867 
15:34197 
15:35628 
15:35450 
15:35451 
15:35984 
15:36304 
15:35637 
15:35482 
15:36390 
15:36250 


Source of 
Availability 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


See PB—90-197955/XAB 


PC Alberta Research Council, Publications 
Sales Dept., 250 Karl Clark Rd., P.O. Box 
8330 Stn. F, Edmonton, AB, CAN T6H 5X2; 
MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, 


Ont., Canada K1A 0G1. Prices: PC PRICES 


UPON REQUEST; MF $10 CAN 


See AD-A—218366/3/XAB 
See AD-A—218367/1/XAB 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 


tawa, ON, CAN K1A 0E4; MF CANMET/TID, 


Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 

Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Pacific Forestry Centre, Communications 


Branch, 506 West Burnside Rd., Victoria, BC, 


CAN V8Z 1M5; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 


PC PRICES UPON REQUEST; MF $10 CAN 


PC B.C. Hydro, 970 Burrard St, Vancouver, BC, 
CAN V6Z 1Y3; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 


PC PRICES UPON REQUEST; MF $10 CAN 


See AD-A-217860/6/XAB 

NTIS (US Sales Only), PC A03/MF A01 

The Institution of Gas Engineers, London (UK) 
See PB—90-185653/XAB 


NTIS, PC A07/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS 

NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


MMMM MOM MMMM MMMM mmm 
a ae ee ee ee ee ee ee ee ee ee ee ee 
eebeococboeeeeecbeeee 
SSSGOSOHSSOSOOOSOSOOOD 


Order 
Number 


DE90011753 
DE90010402 


DE90796241 


DE90012416 
DE90011224 
DE90011516 
DE90011514 
DE90012414 
DE90011151 
DE90011518 
DE90011517 
DE90011519 
DE90011203 
DE90011200 
DE90012407 
DE90012638 
DE90012230 
DE90012231 
DE90012116 
DE90012115 
DE90012117 
DE90012118 
DE90012119 
DE90012112 
DE90012114 
DE90012639 
DE90012637 
DE90012408 





CERAMATEC— 


Report Abstract Source of Order Distribution 
Number Number Availability : Number Category 


52218 15:35381 NTIS, PC A99/MF A01; OSTI; INIS; GPO Dep. DE90011898 MF-400 
BNL-NUREG- 
52238 15:35184 See NUREG/CR-5574 
BNWL-CC— 
1056 15:34403 NTIS, PC AO5/MF A01 - OSTI; GPO Dep. .99: DE90012105 
BRE-CR- 
47/89 15:34125 See DOE-RW-89.114 
BRE-IP- 
1/90 15:34616 NTIS (US Sales Only), PC A02/MF A01 DE90793343 
BUMINES-RI- 
9288 15:35923 See PB-90-199050/XAB 
9289 15:33950 See PB—90-196809/XAB 
9294 15:33951 See PB—90-196817/XAB 
CCIW/RRB- 
89-62 15:35822 PC National Water Research institute (Canada), 
867 Lakeshore Rd., Box 5050, Burlington, 
ON, CAN L7R 4A6; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
CE- 
02878 15:34703 See OF-821-U-678 
02879 15:34694 See GRI-702-U-600 
02880 15:34470 See OH/RD-138-D-375A 
02881 15:34471 See OH/RD-533-U-511 
02882 15:34473 See OH/RD-618-G-605 
02883 15:34459 See ICLES—89/847G-31 
02938 15:34223 See CMHC/TR-2 
02950 15:34579 See TU/IPA—CE02950 
02951 15:34580 See TU/IPA—CE02951 
02995 15:35276 See CICS—CE02995 
03004 15:34065 See GHW-3-89 
03005 15:34066 See GHW-3-89 
03007 15:34208 See EMR/RED-C82-036 
03008 15:34205 See PEIEC—CE03008 
03009 15:33986 See OPF-28 
03010 15:34562 See CERFS33 
03026 15:34071 See RH—-2-89E 
03027 15:34072 See RH-2-89F 
03028 15:34067 See GHW-4-89E 
03029 15:34068 See GHW—4-89F 
03030 15:34561 See CERF-S33 
03031 15:34069 See NEB-SS—CE03031 
03032 15:34070 See NEB-SS—CE03032 
03033 15:34707 See PEIl/EF—CE03033 
03036 15:34013 See CPA-CE03036 
03051 15:34576 See NEB-SS—CE03051 
CEA-CONF- 
9808 15:36446 NTIS (US Sales Only), PC A03/MF A01 DE90792956 
9809 15:36425 NTIS (US Sales Only), PC A04/MF A01 DE90792955 
9811 15:35638 NTIS (US Sales Only), PC A03/MF A01 DE90792954 
9819 15:36522 NTIS (US Sales Only), PC A03/MF A01 DE90792995 
9853 15:36463 NTIS (US Sales Only), PC A03/MF A01 DE90792996 
9855 15:35985 NTIS (US Sales Only), PC A02/MF A01; OSTI; DES0706096 
INIS 
9886 15:36540 NTIS (US Sales Only), PC A02/MF A01 DE90792950 
9888 15:36330 NTIS (US Sales Only), PC A03/MF A01 DE90792951 
9985 15:34868 NTIS (US Sales Only), PC A03/MF AO1 DE90793015 
CEA-DAS— 
615 15:34108 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90706095 
INIS 


CEAC- 
7 15:34551 | CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC $0.34 CAN 
per page, $3.40 minimum; MF $10 CAN 
CEBAF-PR- 
89-036 15:36339 See N—-90-17417 
CERAMATEC— 
90610/55001 15:34595 See AD-A-217822/6/XAB 
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$33 


$33 


CES- 
88-08 
88-13 
88-15 
88-16 
88-17 
88-18 
88-21 
88-22 
88-23 
88-24 
88-30 
88-31 
88-36 
88-37 
88-41 
88-42 
88-46 
88-47 

CFFTP-B- 
86016 


86018 


CFFTP-G- 
85040 


86049 
87007 


87025 
cics— 


850-040/015 


CM- 
78 


CMHC/TR- 
2 


Abstract 
Number 


15:34561 


15:34562 


15:36586 
15:35289 
15:34485 
15:34486 
15:34446 
15:34447 
15:34304 
15:34439 
15:34440 
15:34448 
15:34449 
15:34450 
15:34451 
15:34305 
15:34306 
15:34466 
15:34441 
15:34452 


15:36587 


15:36588 


15:36401 
15:36589 
15:36590 
15:36585 


15:34552 


15:35276 


15:34384 
15:34957 


15:35860 


15:35733 


15:34223 
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Source of 
Availability 


Canada Business Opportunities Sourcing Sys- 
tem, 235 Queen St, Ottawa, ON, CAN K1A 
OHS. Prices: $125 CAN 

Canada Business Opportunities Sourcing Sys- 
tem, 235 Queen St, Ottawa, ON, CAN K1A 
OHS. Prices: $250 CAN 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02 

NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
ween Sales Only), PC A03/MF A01; OSTI; 
ure ws Sales Only), PC A03/MF A01; OSTI; 
Soe AECL-9513 


PC Canadian Intergovernmental Conference 
Secretariat, P.O. Box 488, Station A, Ottawa, 
ON, CAN K1N 8V5; MF CANMET/TID, En- 
ergy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

Combustion Institute, Canadian Section, Dept. 
of Mechanical Engineering, Royal Military 
College, Kingston, ON, CAN K7K 5L0. 
Prices: PRICES UPON REQUEST 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO2/MF A01 


PC Canada Dept. of Fisheries and Oceans, 
Canadian Translation of Fisheries and 
Aquatic Sciences, Information Systems, 200 
Kent St., 14th Floor, Ottawa, ON, CAN K1A 
OE6; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


Library, Department of Meteorology, University 
of Stockholm, S-106 91, Stockholm, Sweden 


Canada Mortgage and Housing Corporation, An- 
nex Bidg., 682 Montreal Rd., Ottawa, ON, 
CAN K1A OP7. Prices: PRICES UPON RE- 
QUEST 


DE90795477 
DE90795468 
DE90795381 
DE90795382 
DE90795383 
DE90795469 
DES0795470 
DE90795471 
DE90795472 
DE90795384 
DE90795385 
DE90795386 
DE90795387 
DE90795473 
DE90795474 
DE90795476 
DE90795475 
DE90795388 


DE90628900 


DE90628901 


DE90629380 
DE90628898 


DE90628902 


DE90795462 
DE90795466 





Report 
Number 


CNEA-CAB-— 
89/22 


CNEA-NT-— 
9/89 


CNEN-DR- 
111/82 


CONF-7711166— 


CONF-8501125- 


CONF-8506403— 


CONF-860204— 


CONF-8606428— 


CONF-860652-— 


CONF-86091 4— 


37 
CONF-8609486—- 


CONF-8702152- 


CONF-870422- 


13 
CONF-8704245— 


CONF-8705187— 


CONF-8705404— 


CONF-870541-— 


CONF-870811— 


Vol.1 


Abstract 
Number 


15:34536 


15:34342 


15:34551 


15:33965 


15:34355 


15:34359 


15:34356 


15:36589 


15:35575 


15:34132 
15:34177 
15:34178 


15:36585 


15:36590 


15:34103 


15:34617 


Source of Order 
Availability . Number 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


DE90628628 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


DE90630560 


DE90630308 


NTIS (US Sales Only), PC A04/MF A01; OSTI; 
INIS 


(1. and 2. meetings of Public Interest Groups 
with the Canadian Environmental Advisory 
Council; Hull (Canada); 21-22 Nov 1977) 

See CEAC~7 

(PPP-seminar on coal combustion; Tampere 
(Finland); 15-16 Jan 1985) 

See PPP-JULK-2 

(Canadian Nuclear Society annual conference; 
Ottawa (Canada); 2-5 Jun 1985) 

See AECL-8754 

(International ANS/ENS topical meeting on ther- 
mal reactor safety; San Diego, CA (USA); 
2-6 Feb 1986) 

See AECL-9709 

(7. annual Canadian Nuclear Society confer- 
ence; Toronto (Canada); 8-11 Jun 1986) 

See AECL-8763 

(7. topical meeting on the technology of fusion 
energy; Reno, NV (USA); 15-19 Jun 1986) 

See CFFTP-G-86049 

(Applied superconductivity conference (ASC '86); 
Baltimore, MD (USA); 28 Sep - 4 oct 1986) 

See FNAL-TM—1658 

(Canadian Nuclear Society international confer- 
ence on radioactive waste management; 
Winnipeg (Canada); 7-11 Sep 1986) 

See INFO-0217 

See INFO-0218 

See INFO—-0219 

(6. Canadian bioenergy research and develop- 
ment seminar; Richmond (Canada); 16-18 
Feb 1987) 

See EMR/RED-89-05623 

(89. annual meeting of the American Ceramic 
Society; Pittsburgh, PA (USA); 26-30 Apr 
1987) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: 

(International Energy Agency specialists’ work- 
shop on modelling tritium behaviour in fusion 
blanket ceramics; Chalk River (Canada); 23- 
24 Apr 1987) 

See AECL-9513 

(87. Canadian chemical engineering conference 
(Canadian engineering centennial conven- 
tion); Montreal (Canada); 18-22 May 1987) 

See CFFTP-G-87007 

(Centennial symposium on management of 
waste contamination of groundwater; Mon- 
treal (Canada); 20 May 1987) 

See AECL-9096 

(Combustion fundamentals and applications: 
spring technical meeting of the Central 
States Section of the Combustion Institute; 
Argonne, IL (USA); 11-12 May 1987) 

Combustion Institute, 5001 Baum Bivd., Pitts- 
burgh, PA 15213 (USA) 

(Energy conservation program evaluation: prac- 
tical methods and useful results; Chicago, IL 
(USA); 19-21 Aug 1987) 

NTIS, PC A12/MF A01 - OSTI; GPO Dep. E 1.99: 


DE90011535 


DE90010890 MF-400 
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CONF-8709489— 


LL VV 


Report 

Number 

CONF-8709489— 
1 

CONF-8710516— 


1 
CONF-8711342- 


CONF-880513— 
3 
CONF-88051 41- 


CONF-8805321-— 


1 
CONF-8805373— 


1 
CONF-8805374— 


1 
CONF-8805375— 
CONF-8805376— 


CONF-8805377- 
1 

CONF-8806104— 

CONF-8806347— 


1 
CONF-8806476— 


1 
CONF-880662- 
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15:34768 


15:34345 


15:34360 


15:35369 


15:35067 


15:34485 


15:34361 


15:34304 


15:34448 


15:35289 


15:34135 


15:36679 


15:34330 


15:34362 
15:34402 


Source of 
Availability 


(1987 SDIO workshop on laser propulsion; Los 
Alamos, NM (USA); 14-18 Sep 1987) 

See UCRL-—102561 

(Nuclear corrosion group meeting; Chinon 
(France); 28 Oct 1987) 

See ETDE-IT—90-03 

(Canadian Nuclear Society international confer- 
ence on CANDU maintenance; Toronto 
(Canada); 22-24 Nov 1987) 

See AECL-9710 

(Spring meeting of the Materials Research Soci- 
ety; Reno, NV (USA); 4-9 Apr 1988) 

Materials Research Society, 9800 McKnight Rd., 
Suite 327, Pittsburgh, PA 15237 (USA) 

(29. structures dynamics and materials confer- 
ence; Williamsburg, VA (USA); 18-20 Apr 
1988) 

See N-90-17817 

(Materials Research Society symposium on mi- 
crowave processing of materials; Reno, NV 
(USA); 5-8 Apr 1988) 

Materials Research Society, 9800 McKnight Rd., 
Suite 327, Pittsburgh, PA 15237 (USA) 

(8. European Communities photovoltaic solar 
energy conference; Florence (Italy); 9-13 
May 1988) 

See CESI-88-15 

(IAEA specialists’ meeting on fracture mechan- 
ics verification by large-scale testing; 
Stuttgart (Germany, F.R.); 25-27 May 1988) 

See AECL-9733 

(5. workshop on rotordynamic instability prob- 
lems in high-performance turbomachinery; 
College Station, TX (USA); 16-18 May 1988) 

See CESI-88-21 

(National workshop on HVDC technology; Ban- 
galore (india); 19 May 1988) 

See CESI-88-24 

(Italian Electrotechnical Association workshop on 
electrical drives: developements, trends and 
new applications; Milan (Italy); 19 May 1988) 

See CESI-88-13 

(21. International UNIPEDE Congress; Sorrento 
(Italy); 29 May - 2 jun 1988) 

See KEMA-RW-10 

(IAEA technical committee meeting; Vaesteras 
(Sweden); 30 May - 2 jun 1988) 

See AECL-9763 

(Workshop on field measurements and their in- 
terpretations; Villefranche sur mer (France); 
3 May 1988) 

See ETDE-IT—90-01 

(International workshop on atomic physics for 
ion driven fusion; Orsay (France); 20-24 Jun 
1988) 

See CEA-CONF-9808 

(1. international conference on new laser tech- 
nologies and applications; Olympia (Greece); 
19-23 Jun 1988) 

See CISE-4803 

(2. international seminar on switchgear and con- 
trolgear; Bangalore (India); 16 Jun 1988) 

See CESI-88-17 

(28. annual conference of the Canadian Nuclear 
Association and the 9. annual conference of 
the Canadian Nuclear Society; Winnipeg 
(Canada); 12-15 Jun 1988) 

See AECL-9753 

See AECL-9741 





CONF-8807152- 


2 
CONF-8808220— 


CONF-880824— 


CONF-8808306— 


CONF-880903— 


CONF-8809411- 


CONF-8809478— 


1 
CONF-8809479— 


1 
CONF-880948— 


4 
CONF-8809480— 


1 


15:34486 


15:33938 


15:35814 


15:35815 


15:35942 


15:34407 


15:36572 


15:34369 


15:36436 


15:33898 
15:33899 
15:33901 
15:33902 
15:33903 


15:34105 


15:34106 


15:35638 


15:36330 
15:36425 


15:34443 


15:34451 


15:34447 


15:34305 


Source of GPO Order 
Availability Dep. Number 


(33. international power source symposium; 
Cherry Hill, NJ (USA); 13-16 Jun 1988) 

See CESI-88-16 

(81. annual meeting of Air Pollution Control As- 
sociation; Dallas, TX (USA); 19-24 Jun 1988) 

Air Pollution Control Assoc., Publishing Depart- 
ment, P.O. Box 2861, Pittsburgh, PA 15230 
(USA) 

Air Pollution Control Assoc., Publishing Depart- 
ment, P.O. Box 2861, Pittsburgh, PA 15230 
(USA) 

Air Pollution Control Assoc., Publishing Depart- 
ment, P.O. Box 2861, Pittsburgh, PA 15230 
(USA) 

Air Pollution Control Assoc., Publishing Depart- 
ment, P.O. Box 2861, Pittsburgh, PA 15230 
(USA) 

(12. IMACS world conference on scientific com- 
putation; Paris (France); 18-22 Jul 1988) 

See ENEL-340.136/3 

(High speed photography, videography, and 
photonics VI; San Diego, CA (USA); 15-17 
Aug 1988) 

SPIE Soc. of Photo-Optical Instrum. Engineers, 
1022 19 St., P.O. Box 10, Bellingham, WA 
98227 (USA) 

(International nuclear power plant aging sympo- 
sium; Bethesda, MD (USA); 30 Aug - 1 sep 
1988) 

See INFO—0284 

(International Summer School on Heavy lon Re- 
action Theory; Lanzhou (China); 10-18 Aug 
1988) 

See IPNO-TH-88-11 

(3. workshop on bioprocessing of coals; Tysons 
Corner, VA (USA); 15-18 Aug 1988) 


(American Institute of Chemical Engineers sum- 
mer national meeting; Denver, CO (USA); 
21-24 Aug 1988) 

See AECL-9787 

(Spectrum 88: international topical meeting on 
nuclear and hazardous waste management; 
Pasco, WA (USA); 11-15 Sep 1988) 

See AECL-9830 

(Joliot-Curie School on particule physics and nu- 
clear physics instrumentation; Maubuisson 
(France); 26-30 Sep 1988) 

See CEA-CONF-9811 

(Summer School on Nuclear Physics and Parti- 
cle Physics; Lyon (France); 12-16 Sep 1988) 

See CEA-CONF-9888 

See CEA-CONF-9809 

(Symposium IFAC; Brussels (Belgium); 5 Sep 
1988) 

See ENEL-340.010/16 

(5. CPRI national power systems conference; 
Bangalore (india); 8 Sep 1988) 

See CESI-88-36 

(9. international conference on gas discharges 
and their applications; Venice (Italy); 19-23 
Sep 1988) 

See CESI88-18 

(International workshop on robotized hot line 
mainetenance; Pisa (Italy); 5 Sep 1988) 

See CESI-88-37 
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CONF-881015- 
Report 

Number 
CONF-881015- 


4 
CONF-8810231- 


10 
CONF-8810335— 


CONF-8810503— 


1 
2 
3 


CONF-8810505— 


1 

2 

3 
CONF-8810506— 


1 
CONF-881066— 


CONF-881086— 


1 
CONF-881093— 


11 
CONF-8811225— 


CONF-881125— 


CONF-8811324— 


1 
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15:35078 


15:34995 
15:34997 
15:34998 
15:34999 
15:35000 
15:35001 
15:35002 
15:35003 
15:35004 
15:35099 


15:34452 
15:34466 
15:34441 


15:34450 
15:34449 
15:34306 


15:34820 


15:34161 


15:35985 


Source of 
Availability 


(12. international conference on plasma physics 
and controlled nuclear fusion research; Nice 
(France); 12-19 Oct 1988) 

See EUR-CEA-FC—1339 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

(International symposium on combustion and 
plasma synthesis of high temperature materi- 
als; San Francisco, CA (USA); 23-26 Oct 
1988) 

See UCRL-99814 

(IAEA technical committee meeting on pellet in- 
jection and toroidal confinement; Gut Ising 
(Germany, F.R.); 24-26 Oct 1988) 

NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

(3. annual precision engineering conference of 
the American Society for Precision Engineer- 
ing; Atlanta, GA (USA); 24-27 Oct 1988) 

See UCRL-99490 

(Topical conference on high-T-superconducting 
thin films, devices, and characterization; At- 
lanta, GA (USA); 3 Oct 1988) 


(CESI-CPRI workshop on long term R&D coop- 
eration; New Delhi (India); 31 Oct 1988) 

See CESI-88-47 

See CESI-88-42 

See CESI-88-46 

(89. meeting of the Italian Electrotechnical Asso- 
ciation; Capri (Italy); 9 Oct 1988) 

See CESI-88-31 

See CESI-88-30 

See CESI-88-41 

(SDIO laser propulsion workshop; Stanford, CA 
(USA); 17-18 Oct 1988) 

See UCID-21719 

(12. international symposium on the scientific 
basis for nuclear waste management; Berlin 
(Germany, F.R.); 10-13 Oct 1988) 

Materials Research Society, 9800 Mc Knight 
Rd., Suite 327, Pittsburgh, PA 15237 

(Euroforum new energy congress and exhibition; 
Saarbrucken (Germany, F.R.); 24-28 Oct 
1988) 

See ENEL-440.040/30 

(Nuclear explosives code developer's confer- 
ence; Boulder, CO (USA); 11-14 Oct 1988) 

See UCRL—100722 

(Processing and characterization of materials 
using ion beams; Boston, MA (USA); 28 Nov 
- 2 dec 1988) 

Materials Research Society, 9800 McKnight Rd., 
Suite 327, Pittsburgh, PA 15237 (USA) 

(8. international symposium on ceramic materi- 
als and components for engines; Las Vegas, 
NV (USA); 27-30 Nov 1988) 

American Chemical Society, 1155 Sixteenth St. 
NW, Washington, DC 20036 (USA) 

(Symposium on senile dementias; Rome (Italy); 
2-4 Nov 1988) 

See CEA-CONF-9855 


E 1.99: DE90011706 MF-421 


E 1.99: DE90011638 MF-420 





Report 
Number 


CONF-8811325— 
1 

CONF-8811326— 
1 

CONF-8811327— 


CONF-881154— 


CONF-8812135— 


CONF-890113-— 


CONF-8901155— 


CONF-890168— 
CONF-890207— 
1-Rev. 


40 
CONF-8903175— 


CONF-8903217— 


CONF-8904210— 


8 
CONF-8904257-— 


15:34439 


15:34440 


15:34527 


15:35479 
15:35613 
15:35614 
15:35615 
15:35616 
15:35617 
15:35618 
15:35619 
15:35620 
15:35621 
15:35622 
15:35623 
15:35624 
15:35625 
15:35626 
15:35627 


15:36463 


15:35367 


15:35679 


15:35059 
15:34118 


15:36337 
15:36370 


15:36522 


15:36668 


15:36314 
15:36315 
15:36341 
15:36484 


Source of 
Availability 


(15. ANIMP international congress on industrial 
hazards; Florence (italy); 3 Nov 1988) 

See CESI-88-22 

(4. international conference on electrical safety in 
hazardous areas; London (UK); 22 Nov 1988) 

See CES}-88-23 

(5. annual general meeting of Biominet; Calgary 
(Canada); 2 Nov 1988) 

See EMR/CANMET-SP88-23 

(International symposium on electron beam ion 
sources and their applications; Upton, NY 
(USA); 14-18 Nov 1988) 


(IAEA technical committee meeting and work- 
shop on progress in heavy water reactor 
design and technology; Montreal (Canada); 6 
Dec 1988) 

See AECL-9851 

(High resolution nuclear magnetic resonance in 
solids; Cambridge, MA (USA); 19-21 Jan 
1989) 

See CEA-CONF-9853 

(2. pulse power for lasers; Los Angeles, CA 
(USA); 19-20 Jan 1989) 

SPIE Soc. of Photo-Optical Instr. Engineers, 
1022 19 St., P.O. Box 10, Bellingham, WA 
98227 (USA) 

(2. NASA workshop on non-contact temperature 
measurement; Pasadena, CA (USA); 17-19 
Jan 1989) 

See N-90-17894 

(Waste management ’89: 15th international 
waste management symposium conference; 
Tucson, AZ (USA); 26 Feb - 2 mar 1989) 

See DP-MS—88-184-Rev. 

See DOE/ER/60664-3 

(24. Moriond Meeting; Les Arcs (France); 12-17 
Mar 1989) 

See LAPP-TH-245-89 

See LAPP-TH-244-89 

(Meeting on Partially Integrable non-linear evolu- 
tion equations and their physical applications; 
Les Houches (France); 21-30 Mar 1989) 

See CEA-CONF-9819 

(Cray user's group conference; Los Angeles, CA 
(USA); 24-28 Apr 1989) 

See UCRL-101124 

(Quantum fluids and solids; Gainesville, FL 
(USA); 24-28 Apr 1989) 
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(9. ESA/PAC Symposium on European Rocket 
and Balloon programmes and Related Re- 
search; Lahnstein, DE (USA); 3-7 Apr 1989) 

See ESA-SP-291 

(Symposium on air change rate and air tight- 
ness in buildings; Atlanta, GA (USA); 16-17 
Apr 1989) 

See LBL-24195 

(CIGRE SC 13 colloquium; Sarajevo (Yu- 
gosiavia); May 1989) 

See ENEL-420.520/1 

(14. annual EPRI conference on fuel science; 
Palo Alto, CA (USA); 18-19 May 1989) 

See EPRI-GS—6827 

(1989 Combustion Institute Canadian Section 
spring technical meeting; Toronto (Canada); 
31 May - 2 jun 1989) 

See CICS—CE02995 

(Workshop on astrophysics in Antarctica; 
Newark, DE (USA); 8-10 Jun 1989) 

See LBL-28024 

(OECD seminar on intrusion; Paris (France); 5-7 
Jun 1989) 

See CEA-DAS-615 

(1. research co-ordination meeting on applica- 
tions of stable isotope tracers in human 
nutrition research; Vienna (Austria); 6-9 Jun 
1989) 

See IAEA-NAHRES-2 

(International workshop on the Rietveld method; 
Petten (Netherlands); 13-15 Jun 1989) 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: DE90011166 

(Comparing energy technologies: private and 
social costs; South Lake Tahoe, CA (USA); 
18-22 Jun 1989) 

See LBL-27644 

(2. seminar for the research scientists of the 
OPTIMITURVE research programme; Jy- 
vaeskylae (Finland); 9 Jun 1989) 

See OPTIMITURVE-4 

(6. Rochester conference on coherence and 
quantum optics; Rochester, NY (USA); 26-28 
Jun 1989) 

See UCRL-100729 

(8. international symposium on behavior of me- 
dia under high dynamic pressures; La 
Grande Motte (France); 5-9 Jun 1989) 

See CEA-CONF—-9886 

(17. SLAC summer institute on particle physics: 
physics at the 100 GeV mass scale; Stan- 
ford, CA (USA); 10-21 Jul 1989) 

See LBL-28468 

(Workshop on gases and galaxies; Greenbelt, 
MD (USA); 19-21 Jul 1989) 

See BNL—-44692 

(SLD physics studies: SLD physics week; Kirk- 
wood, CA (USA); 31 Jul - 4 aug 1989) 

See UIUC-HEPG-90-51 

(Workshop on global climate change and its ef- 
fects on California; Davis, CA (USA); 10-12 
Jul 1989) 

See UCRL-101837-Rev.1 

(Joint ASME/JSME pressure vessel and piping 
conference; Honolulu, HI (USA); 23-27 Jul 
1989) 

See CEA-CONF-9985 ~- 

(4. international conference on electron spec- 
troscopy; Honolulu, HI (USA); 10-14 Jul 1989) 
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(16. annual review of progress in quantitative 
nondestructive evaluation; Brunswick, ME 
(USA); 23-28 Jul 1989) 

See EGG-M-89124 

(1989 synchrotron radiation instrumentation 
(SRI) national conference; Berkeley, CA 
(USA); 6-10 Aug 1989) 

See LBL-28904 

See LBL-27601 

See LBL-28288 

(Los Alamos workshop on quantum simulations 
of condensed matter phenomena; Los 
Alamos, NM (USA); 8-11 Aug 1989) 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: 


(11. international free electron laser conference; 
Naples, FL (USA); 28 Aug - 1 sep 1989) 

See UCRL-—102746 

(international conference on optical and opto- 
electronics and applied science; San Diego, 
CA (USA); 14-18 Aug 1989) 

See UCRL-—101660 

(Demand-side management incentive regulation; 
Denver, CO (USA); 16-17 Aug 1989) 

See EPRI-CU-6840 

(33. SPIE annual international technical sympo- 
sium on optical and optoelectronic applied 
science and engineering; San Diego, CA 
(USA); 6-11 Aug 1989) 

See LBL-27596 

See UCRL—100812 

(4. international energy program evaluation: 
conservation and resource management; 
Chicago, IL (USA); 23-25 Aug 1989) 


NTIS, PC A21/MF A01 - OSTI; GPO Dep. E 1.99: 


(11. international conference on magnet technol- 
ogy; Tsukuba (Japan); 28 Aug - 1 sep 1989) 

See FNAL/C—-90/36 

(10. international conference on Structural Me- 
chanics in Reactor Technology (SMIRT); 
Anaheim, CA (USA); 14-18 Aug 1989) 

American Association for Structural Mechanics, 
P.O. Box 60860 Terminal Annex, Los Ange- 
les, CA 90060 

American Association for Structural Mechanics, 
P.O. Box 60860, Los Angeles, CA 90060 
(USA) 

American Assoc. for Structural Mechanics, P.O. 
Box 60860, Terminal Annex, Los Angeles, 
CA 90060 (USA) 

American Association for Structural Mechanics, 
P.O. Box 60860, Los Angeles, CA 90060 
(USA) 

(2. University of California global climate change 
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See UCRL-JC—1 03526 

(Nuclear waste isolation in the unsaturated 
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18-21 Sep 1989) 
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See ICLES—89/847G-31 

(1. COSPAR colloquium; Warsaw (Poland); 19- 
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(International symposium on safety assessment 
of radioactive waste repositories; Paris 
(France); 9-12 Oct 1989) 

See PNL-SA-17573 

(Electrochemical Society fall meeting; Holly- 
wood, FL (USA); 15-20 Oct 1989) 

See N-90-18097 

(Carnahan conference on security technology; 
Zurich (Switzerland); 3-5 Oct 1989) 

See LA-UR-90-1585 

(Workshop on accelerator instrumentation; Up- 
ton, NY (USA); 23-26 Oct 1989) 

See FNAL-TM—1655 

(Conference on artificial intellignece in the De- 
partment of Energy complex; Los Alamos, 
NM (USA); 17-19 Oct 1989) 

See LA-11775-C 

(Symposium on high temperature and materials 
chemistry; Berkeley, CA (USA); 24-25 Oct 
1989) 

See LBL-27905-Suppl. 

(Symposium on the nucleus at high spin 
(mainly) nuclear structure in the era of new 
spectroscopy; Copenhagen (Denmark); 19- 
24 Oct 1989) 

NTIS, PC AO03/MF A01; OSTI; INIS 

NTIS, PC A03/MF A01; OSTI; INIS 

(11. North American workshop on CV’s and 
LMXRV’s; Santa Fe, NM (USA); 9-13 Oct 
1989) 

See LA-UR-90-1495 

(Math/science education action conference; 
Berkeley, CA (USA); 8-10 Oct 1989) 

See DOE/S—0075 

(International Atomic Energy Agency sympo- 
sium; Ontario (Canada); 23-27 Oct 1989) 

See EGG-M-89067 

(10. meeting of the world society for stereotactic 
and functional neurosurgery; Maebashi 
(Japan); 2-5 Oct 1989) 

See BNL-44560 

(Annual meeting of Society for Neuroscience; 
Phoenix, AZ (USA); 28 Oct - 2 nov 1989) 

See LBL-28687 

(8. world congress of psychiatry; Athens 
(Greece); 12-20 Oct 1989) 

See BNL-44658 

(28. annual conference of the Ontario Petroleum 
Institute; London (Canada); 15-17 Oct 1989) 

See OPI-28 

(Winter meeting of the American Nuclear Soci- 
ety (ANS) and nuclear power and technology 
exhibit; San Francisco, CA (USA); 26-30 Nov 
1989) 

See EGG-M-89337 

(ASTM symposium on composite materials: fa- 
tigue and fracture; Orlando, FL (USA); 6-9 
Nov 1989) 

See N-90-17815 

(American Oil Chemists Society; Chicago, IL 
(USA); 27-29 Nov 1989) 

See LBL-28238 

See LBL-28239 

(Materials Research Society fall meeting; 
Boston, MA (USA); 27 Nov - 2 dec 1989) 

See LBL-28348 
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(Symposium on Charpy impact test: factors and 
variables; Orlando, FL (USA); 8-9 Nov 1989) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

(Workshop on interfaces; Bangalore (india); 30 
Nov - 2 dec 1989) 

See LBL-28388 

See LBL-28627 

(55. autumn meeting of the Institution of Gas 
Engineers; London (UK); 27-28 Nov 1989) 

See BG-MRS-E-572 

(Scientific basis for nuclear waste management; 
Boston, MA (USA); 27-30 Nov 1989) 

See UCRL—102597 

(4. international conference on fusion reactor 
materials; Kyoto (Japan); 4-8 Dec 1989) 

See PNL-SA-17430 

See PNL-SA-18233 

See PNL-SA-17084 

See PNL-SA-18234 

(International conference on lasers '89; New Or- 
leans, LA (USA); 3-8 Dec 1989) 

See UCRL-—102765 

See UCRL—102764 

NTIS (US Sales Only), PC A02/MF A01 

NTIS (US Sales Only), PC A02/MF A01 

NTIS (US Sales Only), PC A02/MF A01 

NTIS (US Sales Only), PC A02/MF A01 

(21. annual NIRS symposium on inhalation of 
airborne particles and induction mechanisms; 
(Japan); 7-9 Dec 1989) 

See PNL-SA-17593 

(Nordic symposium on atmospheric chemistry; 
Silja Line Ferry (Sweden); 6-8 Dec 1989) 

See CM-78 

(7. symposium on space nuclear power systems; 
Albuquerque, NM (USA); 7-11 Jan 1990) 

See BNL—44547 

(15. general meeting of the Division of Particles 
and Fields of the American Physical Society; 
Houston, TX (USA); 3-6 Jan 1990) 

See FNAL/C-90/76-T 

See LA-UR-90-1763 

See LA-UR-90-1634 

See FNAL/C—-90/107 

See FNAL/C-90/112-E 

(SPIE optics, electro-optics and laser applica- 
tions in science and engineering conference 
and exhibition; Los Angeles, CA (USA); 15- 
19 Jan 1990) 

See UCRL—102484 

See UCRL-102201-R1 

(Institute for Electronic and Electrical Engineers 
(IEEE) nuclear science symposium; San 
Francisco, CA (USA); 15-19 Jan 1990) 

See LBL-27949 

See LBL-27088 

(15. international fire safety conference; San 
Francisco, CA (USA); 8-11 Jan 1990) 

See UCRL—102541 

(Accelerator computer code meeting; Los 
Alamos, NM (USA); 22-25 Jan 1990) 

See LA-UR-90-1483 

(1. international symposium on microbiology of 
the deep subsurface; Orlando, FL (USA); 15- 
18 Jan 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: 

(Recontres De Moriond '90: new and exotic phe- 
nomena; Les Arcs (France); 20-27 Jan 1990) 
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(3. workshop on molecular dynamics; Kyoto 
(Japan); 24-26 Jan 1990) 

See UCRL-JC—103890 

(Workshop on new nuclear weapon concepts 
and their implications for international secu- 
rity and arms control; Darmstadt (Germany, 
F.R.); 17-20 Jan 1990) 

See UCRL-JC—103507 

(Winter meeting of the American Society of 
Heating, Refrigerating and Air-Conditioning 
Engineers, Inc.; Atlanta, GA (USA); 11-14 
Feb 1990) 

See LBL-24131 

(119. TMS (The Minerals, Metals & Metallurgical 
Society) annual meeting and exhibit; Ana- 
heim, CA (USA); 18-22 Feb 1990) 

See LA-UR-90-1591 

See LBL-28751 

(Society of Automotive Engineers international 
congress and exhibition; Detroit, MI (USA); 
26 Feb - 2 mar 1990) 

See LBL-28270 

(Workshop on parity violation in electron scatter- 
ing; Pasadena, CA (USA); 22-24 Feb 1990) 

See LA-UR-90-1764 
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GeV electrons; Les Houches (France); 6-15 
Feb 1990) 
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reduction technology; Atlanta, GA (USA); 19- 
23 Feb 1990) 
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(Artificial intelligence applications for military lo- 
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1990) 
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(25. Rencontres de Moriond on QCD and 
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(Workshop on hadron structure functions and 
parton distributions; Batavia, IL (USA); 26-28 
Apr 1990) 

See FNAL/C—90/109-E 

(The national energy strategy—the role of 
geothermal technology development; San 
Francisco, CA (USA); 18-20 Apr 1990) 

See EGG-M-90155 

See LA-UR-—90-1896 

See LA-UR-90-1889 

(5. distributed memory computing conference; 
Charleston, SC (USA); 9-12 Apr 1990) 

See SAND-89-2931C 

(DOE Remedial Action Program conference; Al- 
buquerque, NM (USA); 16-19 Apr 1990) 

NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: 

(4. national undergraduate resesearch confer- 
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(Automated data processing symposium; At- 
lanta, GA (USA); 18-20 Apr 1990) 

See PNL-SA-18103 

(Mixed waste regulation conference; Washing- 
ton, DC (USA); 17-18 Apr 1990) 

See PNL-SA-18030 

(Workshop on the science of intense raadioac- 
tive ion beams; Los Alamos, NM (USA); 
10-12 Apr 1990) 

See LBL-28924 

(Seminar on technology and policy; Hanover, 
NH (USA); 2 Apr 1990) 

See PNL-SA-18124 

(8. international conference on charged particle 
optics; Toulouse (France); 24-27 Apr 1990) 

See FNAL/C—90/84 

(Conference on the science and technology of 
thin film superconductors; Denver, CO 
(USA); 30 Apr - 4 may 1990) 

See LA-UR-90-1609 

See SAND-90-1228C 


DE90011704 


DE90011181 


DE90011098 


DE90011536 





6 
CONF-9005135—- 


5 
CONF-90051 49— 


4 
5 
CONF-9005173— 


2 
CONF-9005181— 


1 
CONF-9005188— 


1 
CONF-9005192— 


1 
CONF-9005194— 

1 
CONF-9005195— 


1 
CONF-9005196— 


1 
2 


15:36480 
15:34896 
15:35168 
15:34882 
15:34881 
15:34959 
15:34880 
15:34969 
15:34968 
15:34978 
15:35081 
15:34109 
15:35202 
15:34869 
15:34898 
15:35053 


15:34711 


15:34159 


15:34307 
15:36609 
15:36593 
15:36608 


15:36669 


15:35935 
15:35934 


15:34085 


15:34442 


15:35350 


15:34960 


15:35720 


15:34598 


15:34599 
15:34607 


Source of 
Availability 


(Nuclear structure in the '90’s; Oak Ridge, TN 
(USA); 23-27 Apr 1990) 

See LA-UR-90-1630 

See UCRL-JC—103608 

See BNL-44632 

(Technical symposia on optical engineering and 
photonics in aerospace sensing; Orlando, FL 
(USA); 16-20 Apr 1990) 

See BNL-44573 

(Spring meeting of the Materials Research Soci- 
ety; San Francisco, CA (USA); 16-21 Apr 
1990) 

See UCRL-JC—103866 

See UCRL—102333 

See BNL-44577 

See LA-UR-90-1616 

See LA-UR-90-1552 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

See LA-UR-90-1524 

See LA-UR-90-1526 

See LA-UR-90-1518 

See PNL-SA-18024 

See UCRL-102563 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

See SAND-90-1049C 

NTIS, PC AO2/MF A014 - OSTI 

See UCRL-JC—103666 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

(33. annual technical conference; New Orleans, 
LA (USA); 29 Apr - 4 may 1990) 

See SERI/TP-212-3786 

(1990 SCS Eastern multiconference; Nashville, 
TN (USA); 23-29 Apr 1990) 

See WSRC-RP-89-1018 

(9. plasma interaction conference; Bournemouth 
(UK); 20-25 May 1990) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

See SAND-90-1394C 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

See SAND-90-1342C 

(1990 American control conference; San Diego, 
CA (USA); 23-25 May 1990) 

See UCRL-102144 

(4. national outdoor action conference; Las Ve- 
gas, NV (USA); 14-17 May 1990) 

See PNL-SA-17972 

See PNL-SA-17595 

(23. oil shale symposium; Golden, CO (USA); 
May 1990) 

See UCRL-JC—103663 

(Energy conservation symposium; Karachi (Pak- 
istan); 12-13 May 1990) 

NTIS, PC A03/MF A01 - OSTI 

(Rocky Mountain states daizix user's confer- 
ence; Ft. Collins, CO (USA); 18 May 1990) 

See EGG—10617-6067 

(Symposium on tribological modeling for me- 
chanical designers; San Francisco, CA 
(USA); 23 May 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(2. neutral particle beam technical symposium; 
San Diego, CA (USA); 20-24 May 1990) 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

(METC contractors review meeting; Morgan- 
town, WV (USA); 2-3 May 1990) 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

(Direct methanoV/air fuel cell workshop; Wash- 
ington, DC (USA); 14-16 May 1990) 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 

See LA-UR-90-1688 
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DES90012168 
DE90012212 


DE90012594 


DE90011709 


DES90012207 


DE90011067 


DE90011314 


DE90011165 
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CONF-9005206— 
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CONF-9005208— 
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CONF-9005209— 


1 
CONF-9005210— 

1 

2 
CONF-9005211-— 

1 


2 
CONF-9005212— 


1 
CONF-9005213— 


1 
CONF-9005217— 


1 
CONF-9005219— 


1 
CONF-9005221— 


1 
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3 
CONF-9005223— 
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15:35169 


15:34679 


15:36028 


15:34891 


15:36482 


15:36241 


15:34972 


15:35255 
15:35355 


15:35951 
15:35950 


15:35649 


15:34971 


15:35315 


15:35074 


15:36417 
15:36402 
15:36420 


15:34110 


Source of 
Availability 


(The Royal Society’s discussion meeting on 
trace analysis; London (UK); 2-5 May 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(in-situ heat flux measurements in building con- 
ference; Hanover, NH (USA); 22-23 May 
1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(Quantitative SPECT And dosimetry conference; 
Lund (Sweden); 5-12 May 1990) 

See BNL-43563 

(44. annual freuency control symposium; Balti- 
more, MD (USA); 23-25 May 1990) 

See SAND-90-0117C 

(2. Archimedes workshop on molecular solids un- 
der ressure; Catania (Italy); 28-31 May 1990) 

See UCRL-JC—103943 

(23. Jerusalem symposium on molecular basis 
of specificity in nucleic acid-drug interactions; 
Jerusalem (israel); 7-11 May 1990) 

See LA-UR-90-1604 

(international workshop on Californium-252 neu- 
tron; Lexington, KY (USA); 25-27 May 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE90011167 


DE90011379 


DE90011639 


(Advances in video technology: material science 
applications; San Francisco, CA (USA); 23- 
25 May 1990) 

See MLM-3636(OP) 

(AGARD Spring 1990, electromagnetic wave 
propagation panel symposium; (Norway); 
May 1990) 

See LA-UR-90-1787 

(NASP review and workshop on hydrogen- 
material interactions; Scottsdale, AZ (USA); 
30 May - 1 jun 1990) 

See LA-UR-90-1808 

(Uktrafast phenomena ‘90; Monterey, CA (USA); 
14-17 May 1990) 

See LA-UR-90-1885 

See LA-UR-90-1692 

(Symposium on individual based population 
models; Knoxville, TN (USA); May 1990) 

See LA-UR-90-1936 

See LA-UR-—90-1935 

(AFTAC sensors conference; Patrick AFB, FL 
(USA); 2-3 May 1990) 

See LA-UR-90-1921 

(Thin film superconducting conference; Denver, 
CO (USA); May 1990) 

See LA-UR-90-1663 

(27. national heat transfer symposium of Japan; 
Nagoya (Japan); 30 May - 1 jun 1990) 

See SAND-90-1140C 

(6. semi-insulating materials conference; Toronto 
(Canada); 13-16 May 1990) 

See SAND-90-0520C 

(Interface between nuclear structure and heavy- 
ion reaction dynamics conference; Notre 
Dam, IN (USA); 24-26 May 1990) 

NTIS, PC AO2/MF A01; OSTI; INIS 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

(International conference on integral methods in 
science and engineering; Arlington, TX 
(USA); 15-18 May 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(2. international symposium on stabiliza- 
tior/solidification of hazardous, radioactive 
and mixed waste; Williamsburg, VA (USA); 
29 May - 1 jun 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE90012162 
DE90012172 
DE90012605 


DE90012171 


DE90012188 MF-721 





Source of GPO Order 
Availability Dep. Number 


NTIS (US Sales Only), PC A02/MF A01 DE90764332 
(International conference on organic supercon- 
ductors; Lake Tahoe, CA (USA); 20-24 May 
1990) 
15:35076 See SAND-90-1234C 
(Conference on lasers and electro-optics; Ana- 
heim, CA (USA); 21-25 May 1990) 
15:35668 See UCRL—-102524 
(1. international symposium on the biological 
processing of coal; Orlando, FL (USA); 1-3 
May 1990) 
2 15:33875 NTIS, PC AO4/MF A011 - OSTI; GPO Dep. E 1.99: DE90012189 MF-113 
CONF-900542- (21. Institute for Electrical and Electronics Engi- 
neers photovoltaic specialists conference; 
Kissimmee, FL (USA); 21-25 May 1990) 
15:34262 See SAND-89-2479C 
15:34275 See SAND-89-2571C 
15:34276 See SAND-90-1300C 
15:35359 See SAND-89-2464C 
15:34264 See SAND-89-2516C 
15:34281 See SAND-89-2454C 
15:34282 See SAND-89-2501C 
15:34263 See SAND-89-2488C 
15:34283 See SAND-90-1524C 
(4. conference on fossil energy materials; Oak 
Ridge, TN (USA); 15-17 May 1990) 
15:35054 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. .99: DE90011316 
15:34870 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90011315 
15:34597 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. .99: DE90011643 
15:33876 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. .99: DE90012206 
15:34308 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. .99: DE90012164 
15:34309 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. .99: DE90012593 
(8. topical conference on high-temperature 
plasma diagnostics; Hyannis, MA (USA); 6- 
10 May 1990) 
15:36566 See UCRL-102939 
15:36564 See PPPL-2695 
15:36561 See LA-UR-90-1587 
15:36571 See UCRL-JC—103464 
15:36607 See SAND-90-0300C 
CONF-900562- (Spring meeting of the Electrochemical Society; 
Montreal (Canada); 6-11 May 1990) 
15:35189 NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: DE90011149 MF-401; 
MF-404 


° 

° 
ZBOONIHOHARONM 
n 

* 


ONO Ww 


15:34780 See LA-UR-90-1534 
(7. symposium on radiation measurements and 
applications; Ann Arbor, Mi (USA); 21-24 
May 1990) 
15:35716 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. E 1.99: 
15:35639 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E1 
15:35637 See BNL-—44674 
(Seminar on new separation chemistry for 
radioactive waste and other specific applica- 
tions; Rome (Italy); 13-18 May 1990) 
1 See LA-UR-90-1592 
CONF-900591— (Fuel cells contractors review; Morgantown, WV 
(USA); 2-3 May 1990) 
1 See PNL-SA-18126 
2 See LA-UR-90-1603 
CONF-900602- (17. European conference on controlled fusion 
and plasma heating; Amsterdam (Nether- 
lands); 25-29 Jun 1990) 
10 15:36570 See UCRL-JC—103123 
11 15:36557 See GA-A-20063 
12 15:36542 NTIS, PC AO2/MF A01; OSTI; INIS DE90012131 MF-420 
13 15:36594 NTIS, PC AO2/MF A01; OSTI; INIS DE90012134 MF-421 
CONF-900603— (2. European particle accelerator conference; 
Nice (France); 11-16 Jun 1990) 
1 15:35576 See LA-UR-90-1878 
2 15:36601 See LA-UR-90-1858 
3 15:35451 See BNL-44657 


9 DE90011174 
.99: DE90011317 


ERA Vol. 15, No. 15 693 





6 
CONF-9006124— 
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CONF-9006139— 
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CONF-900617- 


13 
15 
CONF-9006171— 


2 
CONF-9006179— 
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CONF-9006181— 


1 
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1 
2 
CONF-9006185— 


1 
CONF-9006186— 


1 
CONF-9006187- 


1 
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CONF-90061 88— 


1 
CONF-9006189— 
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15:34587 
15:34588 
15:34589 
15:34590 
15:34321 


15:34965 


15:34113 


15:35348 
15:34497 


15:35294 
15:34380 


15:35185 


15:35364 
15:35360 


15:35075 
15:33997 


15:36680 
15:35708 


15:34404 


15:36295 


15:35256 
15:35179 


15:35829 


15:35702 


Source of GPO Order 
Availability Dep. Number 


See BNL-44656 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. E 1.99: 

(American Nuclear Society annual meeting; 
Nashville, TN (USA); 10-14 Jun 1990) 

NTIS, PC A04/MF A01; OSTI; INIS; GPO Dep. E 1.99: 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. E 1.99: 

NTIS, PC A03/MF A01; OSTI; INIS 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

See WHC-SA-0470 

(28. symposium on engineering aspects of mag- 
netohydrodynamics; Chicago, IL (USA); 
26-28 Jun 1990) 

See DOE/ET/10815—145 

See DOE/ET/10815—146 

See DOE/ET/10815—147 

See DOE/ET/10815—148 

See DOE/ET/10815—151 

(Society for Experimental Mechanics conference; 
Albuquerque, NM (USA); 4-6 Jun 1990) 

See EGG-M-90096 

(ACS symposium on emerging technologies for 
hazardous waste treatment; Atlantic City, NJ 
(USA); 4-7 Jun 1990) 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 

(34. international power sources symposium; 
Cherry Hill, NJ (USA); 25-28 Jun 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

See SAND-89-2245C 

(Pressure vessels and piping conference: be in 
tune for the 90’s; Nashville, TN (USA); 17-21 
Jun 1990) 

See EGG-M-89456 

NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 

(Solid state sensor and actuator workshop; 
Hilton Head Island, SC (USA); 4-7 Jun 1990) 

See SAND-90-1078C 

(5. national conference on high-power mi- 
crowave technology; West Point, NY (USA); 
10-15 Jun 1990) 

See UCRL—102086 

See SAND-89-2769C 

(8. North Sea chalk symposium; Copenhagen 
(Denmark); 11-12 Jun 1990) 

See SAND-90-1113C 

See SAND-90-1058C 

(9. international conference analysis and opti- 
mizatioin of systems; Antibes (France); 
12-15 Jun 1990) 

NTIS, PC AO2/MF AO1 - OSTI; GPO Dep. 

(1990 Government-industry technical sympo- 
sium; Williamsburg, VA (USA); 12-14 Jun 
1990) 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

See SAND-89-3021C 

(1990 CBT building technology symposia series; 
Gaithersburg, MD (USA); 14 Jun 1990) 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 

(8. international conference on hyperbolic prob- 
lems; Uppsala (Sweden); 11-15 Jun 1990) 

See LA-UR-90-1775 

(1990 combustion research contractors’ meet- 
ing; Granlibakken, CA (USA); 6-8 Jun 1990) 

See LBL-28713-Abs. 

See LBL-28722-Abs. 

(JANAF conference on explosives remediation; 
Panama City, Fi (USA); 21-24 Jun 1990) 

See LA-UR-90-1930 

(2. French/US conference on analysis tech- 
niques; Paris (France); 4-5 Jun 1990) 

See LA-UR-90-1747 


DE90012205 


DE90011645 
DE90011640 
DE90012161 
DE90012173 


DE90011077 MF-721 


DE90011119 MF-364 


DE90011094 


DE90011925 


DE90011840 


DE90011703 





Report 
Number 


CONF-9006190— 


2 
CONF-9006191— 


1 
CONF-9006192- 


Pt.1 
Pt.2 
CONF-9006193— 


1 
CONF-9006194— 


1 
CONF-9006195— 


1 
CONF-9006197— 


1 
CONF-90061 99— 


1 
CONF-900629— 


1 
CONF-900631— 


CONF-800676— 


7 
CONF-900679- 


2 
CONF-900705— 


4 
CONF-9007106— 


1 
CONF-9007107— 


1 
CONF-9007109— 


1 


15:35714 


15:35707 


15:34175 
15:34093 


15:34151 


15:36545 


15:36296 


15:35071 


15:34114 


15:34796 


15:36192 
15:36190 


15:34961 


15:34167 


Source of 
Availability 


(Optoelectronics ‘90; Albuquerque, NM (USA); 
5-7 Jun 1990) 

See SAND-90-0641C 

(6. ADPA annual meeting; Williamsburg, VA 
(USA); 12-13 Jun 1990) 

See SAND-89-3016C 

(Safeguards training course on nuclear material 
safeguards for enrichment plants; Luxem- 
bourg (Luxembourg); 18-22 Jun 1990) 

See K/ITP-343-Pt.1 

See K/ITP-343-Pt.2 

(US fact-finding mission on waste management; 
Moscow (USSR); 15-20 Jun 1990) 

See SAND-90-1656C 

(11. international science and technology sym- 
posium; Seoul (Republic of Korea); 25-29 
Jun 1990) 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 

(Free Lagrange conference; Jackson Lake, WY 
(USA); 3-7 Jun 1990) 

See UCRL-ID—103698 

(5. Japan-US conference on composite materi- 
als; Tama-City (Japan); 24-27 Jun 1990) 

See SAND-89-2851C 

(United States delegation to the Soviet Union on 
environmental restoration and waste man- 
agement conference; Moscow (USSR); 
15-29 Jun 1990) 

NTIS, PC AOS/MF A01 - OSTI; GPO Dep. E 1.99: 

(USA/USSR joint conference on global environ- 
mental hydrology and hydrogeology; 
Leningrad (USSR); 18-21 Jun 1990) 

See UCRL—102152 

(International conference on pollution prevention: 
clean technologies and clean products—the 
environmental challenge of the 1990's; 
Washington, DC (USA); 10-13 Jun 1990) 

See SAND-90-0331C 

(International conference on rock joints; Loen 
(Norway); 4-6 Jun 1990) 

See LBL-28759 

See LBL—28601 

(Meeting on optical spectroscopic instrumenta- 
tion and techniques for the 1990s: 
applications in astronomy, chemistry and 
physics; Las Cruces, NM (USA); 4-6 Jun 
1990) 

See LA-UR-90-1809 

(83. annual meeting and exhibition of the Air 
and Waste Management Association; Pitts- 
burgh, PA (USA); 24-29 Jun 1990) 

See BNL-44557 

(1990 Health Physics Society meeting; Ana- 
heim, CA (USA); 24-28 Jun 1990) 

See WHC-SA-0819 

(8. world hydrogen energy conference; Hon- 
olulu, HI (USA); 22-27 Jul 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. E 1.99: 
(Institute of nuclear materials management con- 
ference; Carnahan conference on security 

technology; Los Angeles, CA (USA); Lexing- 
ton, KY (USA); 15-18 Jul 1990; 10 oct 1990) 

See SAND-89-3030C 

(NATO advanced research workshop on tough- 
ening mechanisms in quasi-brittle materials; 
Evanston, IL (USA); 16-20 Jul 1990) 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

(Rocky Mountain analytical conference; Denver, 
CO (USA); 30 Jul 1990) 

See KY/L—1595 
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15:36648 
15:35291 
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15:35713 


15:35666 
15:36363 


15:34013 


15:34057 
15:34483 


15:34840 
15:34839 


15:34334 


15:34405 


15:34385 


15:36426 


15:36448 


Source of 
Availability 


(26. AIAA/SAE/ASME/ASEE joint propulsion 
conference and exhibit; Orlando, FL (USA); 
16-18 Jul 1990) 

See LA-UR-90-1523 

(4. Latin American workshop on plasma physics; 
Buenos Aires (Argentina); 16-27 Jul 1990) 

See LA-UR-90-1820 

(SPIE’s international symposium on optical and 
optoelectronic applied science and engineer- 
ing and exhibit; San Diego, CA (USA); 8-13 
Jul 1990) 

See LA-UR-90-1893 

See SAND-89-2985C 

(2. annual envirACS exposition and 6th annual 
waste testing and quality assurance sympo- 
sium; Washington, DC (USA); 17-19 Jul 
1990) 

NTIS, PC AO03/MF A01; OSTI; INIS; GPO Dep. 


(ISRAM '90: international symposium on 
robotics and automation; Vancouver 
(Canada); 18-20 Jul 1990) 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 

(15. international pyrotechnics seminar; Boulder, 
CO (USA); 9-13 Jul 1990) 

See SAND-90-0031C 

(Institute of nuclear materials management con- 
ference; Carnahan conference on security 
technology; Los Angeles, CA (USA); Lexing- 
ton, KY (USA); 15-18 Jul 1990; 10 oct 1990) 

See SAND-89-3030C 


See DOE/ER/02271-T5 

Canadian Petroleum Association, 3800 - 150 
6th. Ave. S.W., Calgary, AB, CAN T2P 3Y7. 
Prices: $10.00 CAN 


See AD-A-218945/4/XAB 
See AD-A-218944/7/XAB 


PC Environment Canada, Departmental Library, 
Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

See PB-90-192923/XAB 

See AD-A-218353/1/XAB 


See AD-A-218925/6/XAB 
See AD-A-218924/9/XAB 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC AO09/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 
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DE90011388 
DE90011389 
DE90012137 
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89-11 
DOD-D- 
4140.25 
4140.43 
4165.60 
4170.10 
4245.4 
4540.5 
5105.33 
5148.2 
5210.41 
5210.65 
DOD-I- 
4120.13 
DOE-RW- 
89.087 
89.102 
89.114 


DOE/AL/31881- 
T2 
DOE/AL/31950— 


DOE/BC/10842- 

10 

15 
DOE/BC/10844- 

20 
DOE/BC/14126— 

19 

23 

24 
DOE/BP- 

1317 

1339 

1342 

1343 

1344 

1345 

1348 

1360 

1363 
DOE/BP/11987— 

3 
DOE/BP/13795- 

24 

25 
DOE/BP/16479— 

3 
DOE/BP/21237- 


2 
DOE/BP/22849-— 
1 
DOE/BP/34269- 
2 


15:34231 


15:34019 
15:34045 
15:34546 
15:34545 
15:34540 
15:34541 
15:36042 
15:35703 
15:34539 
15:34511 


15:35726 
15:34107 
15:35263 
15:34125 
15:35325 
15:34115 
15:35280 


15:33999 
15:34000 


15:34001 


15:34002 
15:34003 
15:34004 


15:34569 
15:35734 
15:34233 
15:34234 
15:34235 
15:34236 
15:34237 
15:34681 
15:34202 


15:36005 


15:34682 
15:34683 


15:35986 
15:35862 
15:34298 


15:34238 


See PB—90-186818/XAB 


See PB—90-196890/XAB 
See PB—90-195819/XAB 
See PB—90-197526/XAB 
See PB—90-195785/XAB 
See PB—90-196882/XAB 
See PB—-90-197229/XAB 
See PB—-90-194416/XAB 
See PB—90-189358/XAB 
See PB—-90-190133/XAB 
See PB—90-194291/XAB 


See PB-90-197419/XAB 


See AERE-R-13415 
See AERE-R-13467 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 


INIS 


NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A11/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A16/MF A01 - OSTI; GPO Dep. 
NTIS, PC A21/MF A01 - OSTI; GPO Dep. 
NTIS, PC A12/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC A07/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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DE90630505 


DE90012490 
DE90011560 
DE90008282 


DE90000238 
DE90000239 


DE90000243 


DE90000235 
DE90000240 
DE90000242 


DE90011833 
DE90011816 
DE90011846 
DE90011828 
DE90011845 
DE90011829 
DE90011821 
DE90011826 
DE90011838 


DE90011835 


DE90011837 
DE90011834 


DE90011827 
DE90011818 
DE90011858 


DE90011831 
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MF-361 
MF-721 
MF-361 


PC-122 
PC-122 


PC-122 


PC-122 
PC-122 
PC-122 


MF-900 
MF-920 
MF-225 
MF-225 
MF-225 
MF-225 
MF-902 
MF-350 
MF-334 


MF-603 


MF-350 
MF-350 


MF-408 
MF-902 
MF-261 


MF-902 
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T10 

T11 

T12 

T13 

T17 

T3 

T4 

TS 

Té 

17 

T8 
DOE/CE/90048- 

1 
DOE/CH/10003- 

59 

65 
DOE/DP/50060- 

T1 
DOE/DP/OACNT- 

90A 
DOE/EA- 

0392 
DOE/EIA- 


Abstract 
Number 
15:35947 
15:34239 
15:35948 
15:35949 
15:34240 
15:34241 
15:35863 


15:34278 


15:34684 


15:34203 


15:34802 


15:36119 
15:36120 
15:36121 
15:36122 
15:36123 
15:36113 
15:36114 
15:36115 
15:36116 
15:36117 
15:36118 


15:34600 


15:34249 
15:34295 


15:34837 
15:34841 
15:35864 


15:34581 


Source of 

Availability 

NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


The MIT Press, 77 Massachusetts Avenue, 
Cambridge, MA 02139 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO9/MF A01 - OSTI; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 
DE90011820 
DE90011832 
DE90011819 
DE90011857 
DE90011859 
DE90011856 


DE90011855 


DE90011030 
DE90011865 
DE90011441 


DE90012551 
DE90012552 
DE90012553 
DE90012554 
DE90012558 
DE90012544 
DE90012545 
DE90012546 
DE90012547 
DE90012548 
DE90012549 


DE90012496 


DE89009474 
DE89009480 


DE90010995 
DE90011908 


DE90011830 


Distribution 
Category 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 


ND-234 


MF-350 
MF-350 
MF-350 


MF-220 
MF-220 
MF-220 
MF-220 
MF-220 
MF-220 
MF-220 
MF-220 
MF-220 
MF-220 
MF-220 


MF-365 


MF-270 
MF-261 


MF-700 
MF-700 


MF-630 


0035(90/02) NTIS, PC AO7/MF A01 - GPO; OSTI; INIS; GPO DE90011624 MF-950 
Dep. 

NTIS, PC AO8/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO9/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC A14/MF A01 - OSTI; GPO Dep. 

NTIS, PC AO6/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - GPO - OSTI; GPO Dep. 
NTIS, PC AO7/MF A01 - GPO - OSTI; GPO Dep. 


0130(90/03) 
0204(90/02) 
0226(90/02) 
0293(90) 
0333(90) 
0340(89)/1 
0380(90/03) 
0384(89) 


15:34053 
15:36681 
15:34570 
15:34500 
15:33970 
15:34015 
15:34016 
15:34548 
0517(90) 15:34017 
0520(90/05) 15:34018 
0532 15:34054 
DOE/ER- 
0453P 15:36301 
0457T 15:35634 
0458T 15:36392 


DE90011843 
DE90011622 MF-950 
DE90011895 MF-950 
DE90012082 MF-950 
DE90011958 MF-950 
DE90012613 MF-950 
DE90012453 MF-950 
DE90012064 MF-950 
DE90012192 MF-950 
DE90011623 MF-950 
DE90011844 MF-950 


MF-950 


NTIS, PC A07/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 


DE90010388 
DE90010387 
DE90010386 


MF-414 
MF-406 
MF-413; 
MF-405 
0461P 15:35729 DE90011788 PC-414 
DOE/ER/01198— 

2586 15:35190 
DOE/ER/01545— 

439 15:36358 


NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. DE90010996 MF-401 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90012140 MF-414 
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1 
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1 
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3 


DOE/ER/45095— 
4 
DOE/ER/45221-— 


DOE/ER/45252- 
T4 
DOE/ER/45262- 


3 
DOE/ER/45292- 


DOE/ER/52139— 
90-1 
DOE/ER/53212- 
151 
152 
DOE/ER/53221-— 
5 
DOE/ER/53222- 
101 


DOE/ER/S3241-— 
4 

DOE/ER/53278- 
3 

DOE/ER/53302-— 
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Number 

15:36362 
15:36363 
15:35665 
15:36063 
15:35055 
15:35265 
15:36187 
15:35191 
15:35192 


15:36466 
15:35193 


15:35954 


15:35955 


15:34286 


15:34872 


15:36188 


15:36393 


15:34873 


15:34962 


15:35056 


15:34963 


15:34964 


15:35057 


15:35058 


15:36513 


15:36467 


15:36596 


15:36546 
15:36597 


15:36547 


15:36548 


15:36598 
15:36549 


15:36550 


Source of 

Availability 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A011 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A07/MF A01; OSTI; INIS 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A10/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


Order 
Number 
DE90012561 
DE90012527 
DE90011431 
DE90011415 
DE90011438 
DE90012460 
DE90012589 
DE90011842 
DE90011324 


DE90012247 
DE90012531 


DE90011416 
DE90011934 
DE90011447 
DE90011437 
DE90011527 
DE90012222 
DE90011427 
DE90012475 
DE90012248 
DE90011552 
DE90012458 
DE90012459 
DE90011871 
DE90012141 
DE90011894 
DE90011872 


DE90011789 
DE90011790 


DE90012608 


DE90010380 


DE90012616 
DE90012609 


DE90011530 


DOE/ER/53302- 


Distribution 
Category 
MF-414 
MF-414 
MF-406 
MF-408 
MF-401 
MF-413 
MF-403 
MF-401 
MF-401 


MF-401 
MF-401 


MF-408 
MF-408 
MF-403 
MF-404 
MF-403 
MF-413 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-404 
MF-410 
MF-411 
MF-423 


PC-427 
PC-427 


MF-420 
PC-427; 
PC-426; 
PC-425; 
PC-424; 
MF-426 
MF-426 


MF-427 
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Distribution 
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15:35743 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: DE90011546 MF-402 


15:36029 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
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DE90012122 MF-408 


15:36030 
15:36031 


NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


DE90011544 
DE90011543 


PC-408 
PC-408 


—_> 


15:34118 
15:35823 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


DE90011420 
DE90011419 


MF-402 
MF-402 


88 88 


4 
DOE/ET/10815— 

145 15:34587 

146 15:34588 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. DE90012628 MF-112 


147 
148 


15:34589 
15:34590 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


DE90012629 
DE90012630 
DE90012631 


MF-112 
MF-112 
MF-112 
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151 15:34321 
DOE/ET/51013— 

281 15:36599 
DOE/ET/S3088— 

430 15:36551 

434 15:35433 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. DE90012634 MF-112 
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NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. DE90011548 MF-420 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


DE90012578 
DE90012462 


MF-420 
MF-420 


DOE/EV/06194— 
3-Rev.5 

DOE/FE- 
0160P 
0161P 
0167P-1-lssue-2 
0174P 
0186P 
0187P 
0188P 
0189P 
0190P 

DOE/FE/61114— 


2 
DOE/ID/10243— 

2-Vol.2-App.-Pt.1 
DOE/ID/12597- 


4 
DOE/ID/12689— 
1-Vol.1-Add. 
1-Vol.2-Add. 
DOE/1D/12693— 
6 
DOE/ID/12735- 
T7 


DOE/ID/12761-— 
T1 

DOE/IG— 
0008/10-9 
0281 

DOE/MA- 
0403 
0414 

DOE/MC/10637—- 
2827-Task-3.1 
2827-Task-3.2 
2827-Task-3.3 
2827-Task-3.4 
2827-Task-3.5 
2827-Task-3.6 
2827-Task-4.1 
2827-Task-4.3 
2827-Task-4.4 
2827-Task-6.1 
2827-Task-6.2 
2827-Task-6.3 
2827-Task-6.4 
2827-Tast-4.2 

DOE/MC/11076— 
2766 
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15:35710 


15:34322 
15:33917 
15:33864 
15:33909 
15:33981 
15:34556 
15:33982 
15:34591 
15:34592 


15:34005 
15:34488 
15:35326 


15:34773 
15:34774 


15:34287 
15:34593 
15:34119 


15:34553 
15:36629 


15:34526 
15:36630 


15:33958 
15:33959 
15:33960 
15:33877 
15:33878 
15:34323 
15:33961 
15:33962 
15:33963 
15:33879 
15:33880 
15:33881 
15:33882 
15:33866 


15:34082 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A14/MF A01 - OSTI; GPO Dep. 
NTIS, PC A20/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO8&/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO&/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
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OSTI 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO04/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
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DE90010356 
DE90010357 
DE90010358 
DE90010389 
DE90011773 


DE90000241 
DE90010907 
DE90011477 


DE90010896 
DE90010897 


DE90012156 
DE90011083 
DE90012485 


T190010400 
T190010295 


DE90011825 
DE90011621 


DE90011402 
DE90011401 
DE90011400 
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DE90011398 
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DE90011410 
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DE90000418 
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MF-112 


PC-122 
MF-331 
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MF-112 
MF-721 


PC-960 
PC-960 


MF-3900 
MF-900 


MF-111 
MF-103 
MF-102 
MF-108 
MF-109 
MF-105 
MF-103 
MF-104 
MF-111 
MF-109 
MF-109 
MF-109 
MF-109 
MF-104 


MF-123 





Report 
Number 


DOE/MC/21023— 
2825-Vol.2 
2825-Vol.3 


DOE/OR/21400— 
H13 
H14-Vol.1 
H14-Vol.2-Pt.1 
H14-Vol.2-Pt.2 
H14-Vol.2-Pt.3 
T422 
DOE/OR/21548— 
112 
127 
DOE/OR/21600— 


DOE/PC/80527-— 
T2 

DOE/PC/88933— 
4 

DOE/PC/89771— 


2 
DOE/PC/89904— 

T13 

T14 
DOE/PC/90013— 

T12 
DOE/RA/50219— 

18 

T13 

T14 

T15 

T16 

T17 

T19 
DOE/RL- 

88-08-Rev.3 

90-0003-Rev.0 

90-0004-Rev.0 

90-19 
DOE/S— 

0075 

0076P 
DOE/SF/15894— 

Th 
DOE/SF/16566— 

1 

2 

3 


Abstract 
Number 


15:34310 
15:34311 
15:34601 
15:33983 
15:33883 


15:33884 
15:33918 


15:34187 
15:34842 
15:36552 
15:34170 
15:34193 
15:34324 
15:34325 
15:34326 
15:34327 
15:34328 
15:35730 


15:34120 
15:34171 


15:34166 
15:33885 
15:33964 
15:33886 
15:34211 
15:33887 


15:34312 
15:33867 


15:33888 


15:36125 
15:36126 
15:36127 
15:36128 
15:35677 
15:36129 
15:36130 


15:34121 
15:34122 
15:34123 
15:34124 


15:36682 
15:34554 


15:34279 
15:34343 


15:34335 
15:34336 


Source of 
Availability 


NTIS, PC A20/MF A011 - OSTI; GPO Dep. 
NTIS, PC A15/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO7/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A11/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A20/MF A01 - OSTI; GPO Dep. 
NTIS, PC A99/MF A01 - OSTI; GPO Dep. 
NTIS, PC A99/MF A01 - OSTI; GPO Dep. 
NTIS, PC A24/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO4/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A12/MF A01 - OSTI; GPO Dep. 
NTIS, PC A11/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A12/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 


NTIS, PC A10/MF A011 - OSTI 

NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5S/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
OSTI (Free of charge) 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A25/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A12/MF A01; OSTI; INIS; GPO Dep. 


GPO 
Dep. 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 
E 1.99: 


E 1.99: 


Order 
Number 


DE90000492 
DE90000493 
DE90000484 
DE90000472 
DE90000481 


DE90000476 
DE90000483 


DE90012504 
DE90012146 
DE90012477 
DE90011900 
DE90011308 
DE90011448 
DE90011430 
DE90011449 
DE90011450 
DE90011451 
DE90011869 


DE90011414 
DE90012129 


DE90010371 
DE83014356 
DE90000643 
DE90012535 
DE90011905 
DE90011456 


DE90011453 
DE90011454 


DE90012536 


DE90012575 
DE90011557 
DE90011558 
DE90011559 
DE90012577 
DE90012576 
DE90012574 


DE90011824 
DE90011822 
DE90011823 
DE90011523 


DE90010307 
T190010320 


DE90010964 
DE90011980 


DE90011981 
DE90011982 


PC-109 


MF-109 
MF-106 


MF-528 
MF-700 
MF-706 
MF-500 
MF-247 
MF-902 
MF-902 
MF-902 
MF-902 
MF-902 
MF-402 


MF-511 
MF-511 


MF-702 
MF-108 
PC-104 
MF-102 
MF-113 
MF-108 


MF-114 
MF-102 


MF-108 


MF-220 
MF-220 
MF-220 
MF-220 
MF-220 
MF-220 
MF-220 


MF-511 
MF-511 
MF-511 
MF-510 


MF-900 
PC-960 


MF-231 
MF-523 


MF-523 
MF-523 
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4 15:34333 NTIS, PC A15/MF A01; OSTI; INIS; GPO Dep. .99: DE90011983 MF-523 
DOE/SF/17538— 
TS 15:34245 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 99: DE90012479 MF-233 
DOE/WIPP- 
89-012 15:34100 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. .99: DE90011854 MF-721 
90-001 15:34126 NTIS, PC A03/MF A01 - OSTI; GPO Dep. .99: DE90011851 MF-721 
90-007 15:35293 NTIS, PC A10/MF A01 - OSTI; GPO Dep. .99: DE90011853 MF-721 
90-009 15:34127 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. .99: DE90011561 MF-721 
DOT-TSC-RSPA- 
90-1 15:34514 See PB—90-198227/XAB 
DP-MS- 
88-184-Rev. 15:35059 NTIS, PC A02/MF A01 - OSTI; GPO Dep. : DE90011247 
DSE/CM- 
001 15:35888 | OSTI; Wisconsin Dept. of Administration, 101 S. TI9001 1563 
Webster Street, 6th Floor, Madison, WI 53707 
DSFM/EE- 
012 15:34692 OSTI; Wisconsin Dept. of Administration, 101 S. T19001 1571 
Webster Street, 6th Floor, Madison, WI 53707 
90011572 15:34803  OSTI; Wisconsin Dept. Of Administration, 101 S. TI9001 1572 
Webster Street, 6th floor, Madison, WI 53707 
DTH-LET-RE- 
88-6 15:36650 Available on loan from Risoe Library, DK-4000 
Roskilde 
E- 
15:35065 See N-90-17167 
15:34886 See N—90-16911 
15:34492 See N-90-18097 
15:35067 See N-90-17817 
15:35825 PC Forestry Canada, Place Vincent Massey, 
351 St. Joseph Bivd., Ottawa, ON, CAN K1A 
1G5; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


15:34027 PC Environment Canada, Departmental Library, 
Ottawa, ON, CAN K1A OH3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


15:35744 PC Environment Canada, Departmental Library, 
Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


15:35889 PC Environment Canada, Document, Text and 

Library Services, Terrasses de la Chaudiere, 
10 Wellington St., Ottawa, Ont., CAN K1A 
OH3; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

PC Environment Canada, Departmental Library, 
Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

PC Environment Canada, Library Services, Ter- 
rasses de la Chaudiere, 10 Wellington St., 
Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

ECN-C-— 
90-006 15:35170 NTIS (US Sales Only), PC A04/MF A01 DE90786195 
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Report 
Number 


90-007 
90-008 
90-009 
ECN-RX— 
90-007 
ECR- 
236 


EGG- 


10617-6067 
10617-7008 


2545 


2554-Vol.7-Rev.1 


2601 
EGG-EP- 
8916 
EGG-M- 
89067 
89124 
89337 
89456 
90096 
90102 
90134 
90155 
90202 
EMR- 
90-00552 


EMR/CANMET— 


00434 


Abstract 
Number 


15:35171 
15:36683 
15:34299 


15:36514 


15:34489 


15:35350 
15:35745 
15:34415 
15:34414 
15:34406 


15:34490 


15:34397 
15:34874 
15:34128 
15:35294 
15:34965 
15:35824 
15:35327 
15:34284 
15:34832 


15:34555 


15:34204 


15:34612 


15:34021 


15:34875 


Source of 
Availability 
NTIS (US Sales Only), PC AO8/MF A01 
NTIS (US Sales Only), PC AO4/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC AO3/MF A01 


Elektronikcentralen, Venlighedsvej 4, DK-2970 
Hoersholm 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
See NUREG/CR-5181 

See NUREG/CR-4550-Vol.7-Rev.1 

NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 

PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 

PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 


Order 
Number 


DE90786196 
DE90786197 
DE90786202 


DE90786154 


DES0011198 
DE90011582 


DE90010361 
DE90010930 


DE90010955 
DE90010941 
DE90010984 
DE90010931 
DE90010977 
DE90010986 
DE90010953 
DES90010944 
DE90010914 
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15:34083 PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 
15:34527 PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 
EMR/MRL- 

89-111(TR) PC Environment Canada, Departmental Library, 
Ottawa, ON, CAN K1A OH3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0&4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 

15:34208 §CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: $0.34 CAN per 
page, $3.40 minimum 


15:34693 PC Enerav, Mines and Resources Canada, 

Communications Branch, 580 Booth St., Ot- 

tawa, ON, CAN K1A 0E4; MF CANMET/TID, 

Energy, Mines and Resources Canada, 555 

Booth St., Ottawa, Ont., Canada K1A 0G1. 

Prices: PC PRICES UPON REQUEST; MF 

$10 CAN 

ENEL- 
340.010/16 15:34443 NTIS (US Sales Only), PC A02 DE90795380 
340.026/15 15:34313 NTIS (US Sales Only), PC A03/MF A01 DE90795389 
340.039/1 15:34386 NTIS (US Sales Only), PC A03/MF A01 DE90795465 
340.136/3 15:34407 NTIS (US Sales Only), PC A02 DE90795496 
413 15:34519 NTIS (US Sales Only), PC A03/MF A01 DE90795377 
414 15:34242 NTIS (US Sales Only), PC A07 DE90795467 
420.402/3 15:34453 NTIS (US Sales Only), PC A03/MF A01 DE90795463 
420.520/1 15:34454 NTIS (US Sales Only), PC A03/MF A01 DE90795464 
440.040/30 15:34297 NTIS (US Sales Only), PC Ad2 DE90795378 
440.640/3 15:34455 NTIS (US Sales Only), PC A03/MF A01 DE90795379 
EPA- 

440/1-89/019.8 15:35894 See PB—90-182031/XAB 
450/4-86/010 15:35757 See PB—90-185422/XAB 
450/4-90/001 15:35797 See PB—90-199266/XAB 
450/4-90/002 15:35798 See PB—90-200114/XAB 
450/4-90/004 15:35755 See PB—90-185067/XAB 
505/8-90/004 15:35896 See PB—90-185075/XAB 
505/8-90/005 15:35897 See PB—90-185083/XAB 
520/1-89/005 15:35782 See PB—90-195744/XAB 
520/6-89/022 15:36132 See PB—90-198003/XAB 
530-SW-90-001 15:34805 See PB—90-199431/XAB 
530/SW-90/033A 15:35834 See PB-90-187121/XAB 
530/SW-90/033B 15:35835 See PB—90-187139/XAB 
530/SW-90/033C 15:35836 See PB—90-187147/XAB 
540/8-89/012 15:34507 See PB—90-186396/XAB 
540/G-89/005 15:34510 See PB—90-193004/XAB 
600/1-90/001 15:35762 See PB—90-186438/XAB 
600/3-90/013A 15:34834 See PB—90-188830/XAB 
600/3-90/013B 15:34835 See PB—90-188848/XAB 
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600/3-90/014 15:35766 See PB—90-187188/XAB 
600/3-90/023 15:36072 See PB—90-192782/XAB 
600/4-90/008 15:35774 See PB—90-192014/XAB 
600/6-90/003 15:36070 See PB—90-187055/XAB 
600/D-89/01 1 15:35789 See PB—90-197831/XAB 
600/D-90/008 15:35924 See PB—90-200742/XAB 
600/D-90/010 15:36090 See PB-—90-200767/XAB 
600/J-88/482 15:36069 See PB—90-185273/XAB 
600/J-88/487 15:36068 See PB—-90-185190/XAB 
600/J-89/269 15:36082 See PB—90-198086/XAB 
600/J-89/273 15:35898 See PB—-90-185158/XAB 
600/J-89/278 15:35899 See PB—-90-185182/XAB 
600/J-89/285 15:35756 See PB—-90-185232/XAB 
600/J-89/286 15:35784 See PB—90-196676/XAB 
600/J-89/290 15:35919 See PB—90-198144/XAB 
600/J-89/298 15:35785 See PB—-90-197724/XAB 
600/J-89/301 15:35783 See PB—90-196601/XAB 
600/J-89/307 15:35911 See PB—90-196585/XAB 
600/J-89/311 15:35793 See PB—90-198607/XAB 
600/J-89/313 15:35791 See PB—90-198581/XAB 
600/J-89/315 15:35796 See PB—90-198730/XAB 
600/J-89/317 15:35921 See PB—90-198706/XAB 
600/J-89/319 15:36089 See PB—90-200692/XAB 
600/J-89/321 15:36084 See PB—90-198631/XAB 
600/J-89/335 15:36087 See PB—90-199456/XAB 
625/1-83/016 15:35832 See PB—90-187048/KAB 
625/4-89/019 15:35895 See PB—90-184748/XAB 
625/6-89/021 15:35753 See PB-90-182759/XAB 
910/9-89/011-VOL-1 15:33933 See PB—90-196395/XAB 
910/9-89/011-VOL-2 15:33934 See PB—90-196403/XAB 
EPA-ROD/R- 
05-89/115 15:35900 See PB—90-186461/XAB 
EPA/AA/CTAB— 
90/01 15:34764 See PB—90-194796/XAB 
90/02 15:34829 See PB—90-203217/XAB 
EPA/ROD/R- 
01-89/037 15:35917 See PB—90-197674/XAB 
03-89/078 15:35915 See PB—90-197658/XAB 
04-89/055 15:35842 See PB—90-203472/XAB 
05-89/112 15:35914 See PB-90-197641/XAB 
07-89/024 15:35916 See PB—90-197666/XAB 
07-89/025 15:34035 See PB—90-197633/XAB 
08-89/025 15:35839 See PB—90-197625/XAB 
09-89/045 15:35927 See PB—-90-203498/XAB 
EPR-CU- 
6726-Vol.1 15:34476 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6795 15:34543 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6828 15:34775 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6840 15:34571 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6854 15:34477 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6855 15:34572 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
EPRI-EL- 
6782 15:34456 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6791-Vol.3 15:34573 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6807 15:34467 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6814-Vol.1 15:34457 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6814-Vol.2 15:34458 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
6857 15:34468 Research Reports Center, Box 50490, Palo Alto, 
CA 94303 
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6853 


EPR-ER/GS- 


6624 


6831 


EPRI-GS- 


6824 
6827 
6830 
6833 
6850 
6858 


6869 
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Abstract 
Number 
15:33926 
15:35746 


15:34129 


15:33889 


15:34602 


15:33890 
15:33891 
15:34038 
15:33892 
15:34329 
15:34314 
15:34315 


15:34472 


15:34381 
15:34410 
15:34344 
15:34411 
15:34876 
15:34337 


15:34412 


15:34574 


15:34836 


15:34028 


Source of 
Availability 


Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 


Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 


Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 


Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 

Research Reports Center 
CA 94303 


Research Reports Center 
CA 94303 


PC Environment Canada, 


, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 


, Box 50490, Palo Alto, 


, Box 50490, Palo Alto, 


, Box 50490, Palo Alto, 


, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 


, Box 50490, Palo Alto, 


, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 
, Box 50490, Palo Alto, 


, Box 50490, Palo Alto, 


, Box 50490, Palo Alto, 


Departmental Library, 


Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


PC Environment Canada, 


Departmental Library, 


Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


See PB—90-198649/XAB 
See PB-90-192766/XAB 


PC Alberta Natural Resources, Information Cen- 
tre, 9920-108 St., Edmonton, AB, CAN T5K 
2M4; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 


Ont., Canada K1A 0G 


1. Prices: PC PRICES 


UPON REQUEST; MF $10 CAN 





FOA-C- 
30550-3.2 

Fs- 
66-5/25E 


15:33919 


15:34760 
15:36035 
15:35640 


15:36364 
15:36553 
15:36554 
15:36555 
15:36556 


15:34596 
15:34303 


15:35574 
15:35643 


15:35575 
15:35434 
15:34877 
15:35642 
15:36306 
15:36307 
15:36204 
15:35641 
15:36651 


15:35572 
15:35573 


15:36652 
15:36331 
15:35382 
15:35472 


15:35890 


15:34966 


15:34528 


Source of 
Availability 


NTIS (US Sales Only), PC A14/MF AO1 


NTIS (US Sales Only), PC A03 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO3/MF AO‘ 


The British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 
7BQ. Price Pound 20.00 

The British Library Document Supply Centre, 
Boston Spa, Wetherby, West Yorks. LS23 
7BQ. Price Pound 20.00 


NTIS (US Sales Only), PC AOS/MF A01 


NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC AO8/MF AO‘ 
NTIS (US Sales Only), PC AO4/MF AO1 


NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A014 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


See AD-A-217840/8/XAB 
See STEV-VIND-90-9 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
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NTIS, PC A02/MF A01 - OSTI 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS 

NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


PC Fisheries and Oceans Canada, Scientific 
Publications, 200 Kent St, 14th Floor, Ot- 
tawa, ON, CAN K1A OE6; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


NTIS (US Sales Only), PC A03/MF A01 


PC Fisheries and Oceans Canada, Scientific 
Publications, 200 Kent St, 14th Floor, Ot- 
tawa, ON, CAN K1A OE6; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


Order 
Number 


DE90792912 


DE90795494 
DE90795391 
DE90795495 


DE90796197 


DE90010362 
DE90010363 


DE90011728 
DE90011729 
DE90011784 


DE90012670 
DE90012672 
DE90012671 
DE90012138 
DE90012127 


DE90012128 


DE90011486 
DE90011485 


DE90011488 
DE90011487 
DE90011480 


DE90012126 


DE90796239 
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702-U-600 


87/0360 

87/7002 

90/0054 

90/0076 
Gs- 

88-19 


GSCAN-P-— 
88-13 


GTFR- 
94 
HDL-TR- 
2169 
2172 
HEHF- 
54-89 
HETA- 
88-001-1995 
89-136-1991 
89-213-1992 
89-262-1994 
HIFAN— 
454 


Abstract 
Number 
15:35922 


15:35294 
15:36557 


15:34342 


15:34130 


15:34065 


15:34066 


15:34067 


15:34068 


15:36233 
15:36230 
15:36235 
15:36236 


15:34694 


15:35826 


15:36558 


15:35334 
15:35340 


15:36036 
15:35776 
15:36077 
15:35777 
15:35779 


15:35474 
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Source of 
Availability 


See PB-90-198805/XAB 


See EGG-M-89456 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90011896 
See CNEN-DR-1 11/82 


US General Accounting Office, P.O. Box 6015, 
Gaithersburg, MD 20877 (USA) 


National Energy Board, Trebla Bidg., 473 Albert 
St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 

National Energy Board, Trebla Bidg., 473 Albert 
St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 

National Energy Board, Trebla Bidg., 473 Albert 
St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 

National Energy Board, Trebla Bidg., 473 Albert 
St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 


See AD-A-218116/2/XAB 
See AD-A-217943/0/XAB 
See AD-A-218758/1/XAB 
See AD-A-218894/4/XAB 


Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: 
$75.00 NON-MEMBERS; MEMBERS: 
PRICE UPON REQUEST, FUNDS CAN 

See PB—90-195090/XAB 

See PB—90-195082/XAB 

See PB—90-193137/XAB 

See PB—90-198466/XAB 


PC Geological Survey of Canada, Publications 
Distribution, 601 Booth St, Ottawa, ON, CAN 
K1A OE8; MF CANMET/TID, Energy, Mines 
and Resources Canada, 555 Booth St., Ot- 
tawa, Ont., Canada K1A 0G1. Prices: PC 
$10.50 CAN; MF $10 CAN 

PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


DE90629770 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90011618 


See AD-A-217792/1/XAB 
See AD-A-218830/8/XAB 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. E 1.99: DE90011619 


See PB—90-193160/XAB 
See PB—90-194598/XAB 
See PB—90-193186/XAB 
See PB—90-193202/XAB 


See LBL-28686 


MF-420 


MF-427 


MF-408 





Report 
Number 


HNEF- 
90011577 

IAE- 
2047/E-6/R/B 


IAEA-AL- 
015 


025 
IAEA-CN- 


50/G-2-1 
IAEA-NAHRES- 
2 


IAEA-SM- 
310/19 
ICASE- 
90-11 
ICLES— 
89/847G-31 


347-1989 
350-1989 
351-1989 
352-1989 
353-1989 
354-1989 
356-1989 
357-1989 
358-1989 
359-1989 
361-1989 
362-1989 
363-1989 
364-1989 


IFIN-HE- 
118-1989 


IFIN-NP— 
68-1989 


69-1989 


Abstract 
Number 


15:34520 


15:35262 


15:35172 


15:35173 


15:36591 


15:36631 


15:34397 
15:36534 


15:34459 


15:33920 


15:35309 


15:36365 
15:36523 
15:36524 
15:36427 
15:36525 
15:36428 
15:36429 
15:35747 
15:36366 
15:36526 
15:36527 
15:36528 
15:36430 
15:36367 
15:36529 


15:36530 


15:36332 


15:35644 


15:36431 


Source of 
Availability 


OSTI; Hawaii Natural Energy Institute, University 
of Hawaii, 2540 Dole Street, Holmes Hall 
246, Honolulu, HI 96822 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


See CONF-881015—40 


NTIS (US Sales Only), PC A08/MF A01; OSTI: 
INIS 


See EGG-M-89067 
See N-90-17401 


Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. 
Prices: PRICES UPON REQUEST 


IEA Coal Research, London (UK) 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC AO3/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC A02/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
NTIS (US Sales Only), PC A03/MF A01; OSTI; 
Nns (US Sales Only), PC AO03/MF A01; OSTI; 
NTIS (Us Sales Only), PC AO2/MF A01; OSTI; 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
nnis (Us Sales Only), PC A02/MF A01; OSTI; 
NTs (US Sales Only), PC AO2/MF A01; OSTI; 
NTIS (US Sales Only), PC AO3/MF A01; OSTI; 
wns (US Sales Only), PC AO2/MF A01; OSTI; 
NTIS (us Sales Only), PC A03/MF A01; OSTI; 


NTIS (US Sales Only), PC AO3/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC AO2/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A02/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A10/MF A01; OSTI; 
INIS 


Order 
Number 


T1I9001 1577 


DE90629620 


DE90625994 


DE90625996 


DE90627131 


DE90630161 


DE90628420 
DE90628368 
DE90628369 
DE90629339 
DE90628370 
DE90629340 
DE90629251 
DE90630589 
DE90628421 
DE90628371 
DE90628372 
DE90628373 
DE90629341 
DE90628422 
DE90628374 


DE90628375 


DE90629147 


DE90630462 


DE90629304 


IFIN-NP— 


Distribution 
Category 
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IFIN-NP— 


i ae I a a al 
Report Abstract Source of GPO Order 
Number Number Availability Dep. Number 


70-1989 15:36432 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90629305 
INIS 
72-1989 15:36433 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90629306 
INIS 
IFSR- 
430 15:36551 See DOE/ET/53088—-430 
a 15:35433 See DOE/ET/53088-434 
IL/ENR/RE/SP- 
90/03-1 15:34060 See PB—90-198011/XAB 
IV/ERN/RE/SP- 
90/03-2 15:34061 See PB—90-198029/XAB 
INFO- 
0216 15:34131 NTIS (US Sales Only), PC A08/MF A01; OSTI; DE90630512 
INIS 
0217 15:34132 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630513 
INIS 
0218 15:34177 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630577 
INIS 
0219 15:34178 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630578 
INIS 
0220 15:34387 NTIS (US Sales Only), PC A03/MF A01; OST]; DE90630279 
INIS 
0221 15:35827 NTIS (US Sales Only), PC A07/MF A01; OSTI; DE90629777 
INIS 
0248(E) 15:34393 NTIS (US Sales Only), PC AO04/MF A01; OSTI; DE90629986 
INIS 
0270 15:34364 NTIS (US Sales Only), PC A03/MF A01; OST]; DE90630376 
INIS 
0282 15:35174 | NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90629519 
INIS 
0283 15:36037 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90629922 
INIS 


0284 15:34369 NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE90630567 
INIS 

0285 15:34133 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630514 
INIS 

0286 15:36456 NTIS (US Sales Only), PC AO4/MF A01; OSTI; DE90630006 
INIS 


—*" 15:35988 NTIS (US Sales Only), PC AOS5/MF A01; OSTI; DE90706097 
12063 15:35973 wea Sales Only), PC A10/MF A01; OSTI; DE90706100 
12065 15:35989 Nns (US Sales Only), PC A04/MF A01; OSTI; DE90706099 
12066 15:35990 NTs (US Sales Only), PC A07/MF A01; OSTI; DE90706098 
12068 15:36003 NT iS (US Sales Only), PC AOS/MF A01; OSTI; DE90706101 
12069 15:35956 wns (US Sales Only), PC A10/MF A01; OSTI; DE90706102 
12603 15:36434 NTIS (Us Sales Only), PC A03/MF A01; OSTI; DE90629261 


12604 15:36559 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90628755 
INIS 

12605 15:36435 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90629262 
INIS 


12614 15:34370 NTIS (US Sales Only), PC AO5/MF A01; OSTI; DE90630571 
INIS 


IPEN-PUB- 
282 15:35891 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90626330 


INIS 
IPNO-TH— 


88-11 15:36436 NTIS (US Sales Only), PC A03/MF A01 DE90792953 
IRF-SR- 


203 15:36215 See PB—90-189457/XAB 
IRE 


131-89-012 15:35645 NTIS (US Sales Only), PC AO3/MF A01; OSTI; DE90630416 
INIS 

132-88-11 15:35646 NTIS (US Sales Only), PC AO3/MF A01; OSTI; DE90630428 
INIS 


i 
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Report 
Number 


132-88-13 
132-88-14 
132-88-15 


is— 


4976 
4978 


4979 
4980 
4981 
4982 
4983 
4984 
4986 
4987 
4990 
4991 
4995 


T-1434 
IS-IPRT- 


4 


IS-T- 


1367 
1371 
1386 
1393 
1399 
1405 
1407 
1411 
1413 
1414 
1417 
1419 
1425 


1426 
1429 
1430 
1431 
1432 
1433 
1435 
1436 
1438 
1439 
1440 


ITF 


87-91 


87-92 


ITP- 


87-80 
87-83 
87-84 


87-93 


IVEM-SV- 


44 


IVO-A— 


11/89 
12/89 


Abstract 
Number 


15:34338 
15:36468 


15:35647 


15:35175 
15:35957 


15:35176 
15:33910 
15:33911 
15:33912 
15:33868 
15:33954 
15:33869 
15:33870 
15:35351 
15:35352 
15:33913 
15:35959 


15:34529 


15:35060 
15:36469 
15:35194 
15:34878 
15:36470 
16:35195 
15:35196 
15:35197 
15:35177 
15:35281 
15:34967 
15:34879 
15:35061 


15:36531 
15:35178 
15:35198 
15:35199 
15:35200 
15:35958 
15:35062 
15:35320 
15:33955 
15:34134 
15:34504 


15:36205 


15:36560 


15:36333 
15:36334 
15:36335 


15:36368 


15:34377 


15:35828 
15:34316 


Source of 
Availability 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC AO4/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 


NTIS, PC A07/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


NTIS, PC A07/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO6/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8&/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO8/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC A02/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC AO2/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC AO4/MF A01; OSTI: 
INIS 


NTIS (US Sales Only), PC AOS/MF A01 
NTIS (US Sales Only), PC AO5S/MF A01 


mm 
=< ot 


_ ee ee ee ee ee ee ee ee | 


seesesssess seeeeeeseesss 8 Seeseeseesse 88 


E 
E 
E 
E 
E 
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e 
E 
E 
E 
E 
E 
E 
E 
E 
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E 
e 
E 
E 
e 
E 
e 
E 
E 
E 
E 
E 
E 
E 
& 
E 
E 
E 
E 
E 
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ee wee ek ek ok ot ot 


Order 
Number 


DE90630302 
DE90628639 


DE90630470 


DE90011716 
DE90011806 


DE90011717 
DE90011721 
DE90011722 
DE90011723 
DE90011724 
DE90011725 
DE90011726 
DE90011727 
DE90011718 
DE90011719 
DE90011715 
DES90011805 


DE90011720 


DE90011736 
DE90011745 
DE90011749 
DE90011743 
DE90011509 
DE90011744 
DE90011730 
DE90011808 
DE90011746 
DE90011733 
DE90011731 
DES90011741 
DE90011748 


DE90011802 
DE90011740 
DE90011813 
DE90011739 
DE90011742 
DE90011814 
DE90011751 
DE90011738 
DE90011750 
DE90011735 
DE90011810 


DE90628948 


DE90628872 


DE90629182 
DE90629148 
DE90629149 


DE90628423 


DE90630244 


DE90796148 
DE90796173 
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Report 


Abstract 
Number 


15:34501 


Source of 
Availability 


NTIS (US Sales Only), PC A99/MF A01 


Order 
Number 


DE90796147 


Yar 
15:36336 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90629129 
INIS 
89-35 15:36532 NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 
89-71 15:36369 NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


DE90628377 
DE90628424 


JHU/APL-TG— 
1377 15:35339 See AD-A-218805/0/XAB 
JHU/APL/STR- 
90-01 15:36111 See AD-A-—218919/9/XAB 
JPL-PUBL- 
89-16 15:35679 See N-90-17894 
JTH 
104 15:34196 See STEV-EO-90-1 
K/ITP— 
343-Pt.1 15:34175 NTIS, PC A11/MF A01 - OSTI; GPO Dep. 
343-Pt.2 15:34093 NTIS, PC A16/MF A01 - OSTI; GPO Dep. 
KCP- 
613-4255 15:34776 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
613-4257 15:35328 NTIS, PC A03/MF A011 - OSTI; GPO Dep. 
613-4258 15:34777 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
613-4268 15:35353 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
KEK-— 
90-4 15:35449 See BNL-44626 
KEMA-RW- 
10 15:34135 NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


DE90011999 
DE90011978 


DE90010338 
DE90010339 
DE90011714 
DE90010337 


DE90630516 


KTM/E-D- 
177 15:34695 NTIS (US Sales Only), PC A13/MF A01 
KUITU- 
08 15:34778 NTIS (US Sales Only), PC A03/MF A01 
15:34779 NTIS (US Sales Only), PC A03/MF A01 


DE90796153 


DE90796195 
DE90796196 
15:34167 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. DE90012216 
DE90011470 
DE90011508 
DE90011634 


DE90011471 
DE90011897 


15:34095 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 

15:36403 NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 

15:36653 NTIS, PC A22/MF A01 - OSTI; GPO Dep. 
11811-MS 15:34843 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
11817-MS 15:35711 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


11832-MS 15:36600 NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
11838-PR 15:35383 NTIS, PC AO7/MF A01; OSTI; INIS; GPO Dep. 
11843-T 15:36254 NTIS, PC A12/MF A01; OSTI; INIS; GPO Dep. 
11871-M 15:34176 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
11876-MS 15:34844 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
LA-UR- 
90-1469 15:35473 NTIS, PC A03/MF A01; OSST; INIS; GPO Dep. 
90-1483 15:35435 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
90-1495 15:36206 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
90-1518 15:34968 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
90-1523 15:34818 | NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
90-1524 15:34880 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
90-1526 15:34969 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
90-1527 15:36308 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
90-1534 15:34780 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
90-1546 15:35712 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


DE90011791 
DE90011307 
DE90012239 
DE90011323 
DE90011899 


© 


DE90011959 
DE90011957 
DE90011956 
DE90011955 
DE90012099 
DE90011949 
DE90011950 
DE90011953 
DE90011954 
DE90011948 


© 0 © 


oOo 


wow ovvoo 
© © © 


mek ee ek ek ok tk od od ot od 


To Ce) 
© © 


90-1552 15:34881 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
90-1585 15:35717 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
90-1587 15:36561 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
90-1591 15:35063 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
90-1592 15:34096 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
90-1596 15:35354 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
90-1603 15:34606 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
90-1604 15:35960 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
90-1609 15:34970 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
90-1616 15:34882 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


DE90011947 
DE90011952 
DE90011951 
DE90011963 
DE90011962 
DE90011961 
DE90011960 
DE90011977 
DE90011976 
DE90011975 


mmmmmmmmmm mmmMmmMmmMmmmm mmmmm 
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Report 
Number 


90-1630 
90-1633 
90-1634 
90-1663 
90-1688 
90-1692 


90-1710 
90-1747 
90-1763 
90-1764 
90-1775 


90-1787 
90-1808 
90-1809 
90-1820 
90-1839 
90-1858 
90-1878 
90-1885 
90-1889 
90-1893 
90-1896 
90-1897 
90-1921 
90-1930 
90-1933 


Abstract 
Number 


15:36437 
15:35436 
15:36207 
15:34971 
15:34607 
15:35355 


15:36006 
15:35702 
15:36309 
15:36310 
15:36295 


15:36241 
15:34972 
15:36471 
15:36562 
15:36359 
15:36601 
15:35576 
15:35255 
15:34289 
15:35648 
15:34288 
15:36189 
15:35649 
15:35829 
15:36533 


Source of 
Availability 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A02/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep 


NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A011 - OSTI; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


® 
8 


grog: pun: wns 
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Order 
Number 


DE90011974 
DE90011984 
DE90011979 
DE90011972 
DE90011971 
DE90011970 


DES90011968 
DE90011985 
DE90012062 
DE90012061 
DE90012060 


DE90012056 
DE90012054 
DE90012053 
DE90012052 
DE90012051 
DE90011997 
DE90011996 
DE90011995 
DE90011994 
DE90012103 
DE90011993 
DE90011992 
DE90011990 
DE90011989 
DE90011988 


DE90011987 
DE90011986 


mmmmmmmm mmmmmmm 
S8888888 8888338 


ek ek tk ot ot ot 


90-1935 15:35950 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
90-1936 15:35951 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
LAPP-TH- 
244-89 15:36370 NTIS (US Sales Only), PC AO2/MF AO1 
245-89 15:36337 NTIS (US Sales Only), PC AO2/MF A01 
LBL- 

24131 15:34696 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
24195 15:34697 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
26417 15:36684 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
26689 15:34575 NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
27088 15:36654 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
27596 15:35253 NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
27601 15:35577 NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 
27644 15:34698 NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
27702 15:34973 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
27905-Suppl. 15:36472 NTIS, PC AO3/MF A014; OSTI; INIS; GPO Dep. 
27949 15:35437 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
28024 15:36208 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
28238 15:35961 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
28239 15:35962 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
28270 15:34883 NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


DE90792928 
DE90792997 


DE90011595 MF-350 
DE90011632 MF-350 
DE90011339 MF-405 
DE90011616 MF-350 
DE90011599 MF-406 
DE90011596 MF-231 
DE90011609 MF-414 
DE90011338 MF-350 
DE90011633 MF-404 
DE90011630 MF-411 
DE90011225 MF-406 
DE90011589 MF-412 
DE90011605 
DE90011592 
DE90011615 MF-361; 
MF-406 
DE90011614 MF-414 
DE90011587 MF-404 
DES90011594 MF-401; 
MF-404 
DES90011613 MF-401 
DE90011593 MF-414 
DE90011597 MF-404 
DE90011327 MF-408 
DE90011588 MF-403 
DE90011598 MF-401 
DE90011608 MF-404 
DES0011610 MF-403; 
MF-406 
DE90011631 MF-412 
DE90011590 MF-414 
DE90011591 MF-408 
DE90011600 MF-401 
DE90011601 MF-401 
DE90011611 MF-413 
DE90011612 MF-401 
DE90011603 MF-403; 
MF-802 


Cd ee ee ee ee ee ee ee ee 


28288 15:35578 NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
28348 15:35064 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
28388 15:34883 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


a st ot 


28449 15:36255 NTIS, PC A13/MF A01; OSTI; INIS; GPO Dep. 
28468 15:36338 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
28489 15:34884 NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
28554 15:36038 NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
28601 15:36190 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
28606 15:36473 NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
28627 15:34885 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
28642 15:36191 NTIS, PC A13/MF A01 - OSTI; GPO Dep. 


eeeesess 88888888 888 Sesesseesesesss 


28680 15:36209 NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
28686 15:35474 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
28687 15:35991 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
28713-Abs. 15:35256 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
28722-Abs. 15:35179 | NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
28730 15:36394 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
28751 15:34974 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
28759 15:36192 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
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LBL- 


Report 
Number 


28764 
28838 
28839 
28904 
28924 
28930 


Abstract 
Number 


15:35992 
15:36395 
15:35475 
15:35678 
15:35476 
15:36004 


Source of 
Availability 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO8/MF A01; OSTI; INIS; GPO Dep. 


© 
#3 


Order 
Number 


DE90011607 
DE90011604 
DE90011223 
DE90011219 
DE90011340 
DE90011337 


mmmmmmm 
eee oe ee 
88888388 


28950 15:36474 NTIS, PC A12/MF AO1 - OSTI; GPO Dep. 
LRAP- 
103 15:34828 NTIS (US Sales Only), PC AO3/MF A01 
LUTKDH-TKBT- 
1008-1-97-1989 15:33895 See STEV-KOL-90-3 
LUTKDH-TKKA- 
1001-1-62-1989 15:34198 NTIS (US Sales Only), PC A04/MF A01 
1005-1-210-1990 15:34781 NTIS (US Sales Only), PC A10/MF A01 
LUTKDH-TKKT— 
1008-1-65-1989 15:35748 NTIS (US Sales Only), PC A03/MF A01 
1009-1-104-1989 15:33894 See STEV-KOL-90-2 
LUTMDN-TMVK- 
5185-1-125-1990 15:34317 NTIS (US Sales Only), PC AO7/MF A01 
LUTVDG-TVTG— 
3022-1-51-1989 15:33942 See STEV-TORV-90-3 
MCPF- 
695-009 15:35679 See N-90-17894 
MEF- 
28 15:35295 PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 


DE90011304 


DE90796213 


DE90796233 
DE90796238 


DE90796218 


DE90796228 


MEW- 
90-02921 15:34505 PC Manitoba Environment and Workplace 
Safety and Health, 450 Broadway Ave., 
Room 156, Legislative Bldg., Winnipeg, MB, 
CAN R3C 0V8; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 
MHETA- 
88-269-1993 15:35778 See PB—90-193194/XAB 
MICROLOG-— 
89-05065 15:34527 See EMR/CANMET-SP88-23 
89-05623 15:34583 See EMR/RED-89-05623 
89-05737 15:34300 See ERRF—-89 
8939-06370 15:35744 See EC/V/PMD—89-15 
89-06403 15:34027 See EC/V—89-06403 
89-06414 15:34521 See NS/EM-87-5 
90-00175 15:34875 See EMR/CANMET-90-00175 
90-00182 15:34083 See EMR/CANMET-90-00182 
90-00216 15:35750 See OE-90-00216 
90-00217 15:35751 See OE-90-00217 
90-00229 15:35845 See PI-X91 
90-00400 15:35892 See MNR/FB—-89-11 
90-00414 15:34475 See OH/RD-89-163-K 
90-00524 15:34552 See CICS—850-040/015 
90-00552 15:34555 See EMR-90-00552 
90-00652 15:34558 See MR-37 
90-00753 15:34465 See BCH-90-00753 
90-01146 15:33984 See GS-88-19 
90-01176 15:34469 See OH/RD-89-143-K 
90-01184 15:36142 See ARC/GS—Bull57 
90-01202 15:35295 See MEF-28 
90-01202 15:35296 See NOVA-15047 
90-01202 15:35297 See NOVA-15048 
90-01202 15:35298 See NOVA-15049 
90-01204 15:34037 See EMR/CANMET-00434 
90-01241 15:34615 See BA-90-01241 
90-01264 15:34517 See TS/WM—-TREOOSF 
90-01271 15:35890 See FO/IOC—90-01271 
90-01285 15:35889 See EC/WSC—90-01285 
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Report 
Number 


90-01329 
90-01338 
90-01356 
90-01357 
90-01374 
90-01392 
90-01432 
90-01439 
90-01518 
90-01555 
90-01609 
90-01730 
90-01746 
90-01752 
90-01874 
90-01899 
90-02429 
90-02448 
90-02467 
90-02489 
90-02493 
90-02544 
90-02608 
90-02639 
90-02760 
90-02773 
90-02795 
90-02883 
90-02921 

90-02964 

MILLRWC- 
90011562 


MIsc- 
90024-Vol.2-App.-Pt.1 
MIT- 
89TR47 


Abstract 
Number 


15:34043 
15:34021 
15:34772 
15:34244 
15:34224 
15:34225 
15:34836 
15:34528 
15:34783 
15:35860 
15:33985 
15:34228 
15:34831 
15:35362 
15:33914 
15:33940 
15:34551 
15:35822 
15:35825 
15:34693 
15:34014 
15:34204 
15:34192 
15:34036 
15:34612 
15:34506 
15:34029 
15:34025 
15:34505 
15:34028 


15:34136 


15:33914 


15:34139 


Source of 
Availability 


See EMR/MRL-89-111(TR) 
See EMR/CANMET-00435 
See CR-87-5C 

See NEL-108 

See EC/WSC-90-01374 
See EC/WSC-90-01392 
See EPS-3/TS/1 

See FS-66-5/25E 

See NRC/CIST-90-015158 
See CISTI-90-01555 

See GS-P89-19 

See OH/RD-88-5K 

See TP-9775E 

See TP-9779E 

See MP-145 

See MP-144 

See CEAC~7 

See CCIW/RRB-89-62 
See E-X42 

See EMR/RTHP-90-02489 
See AE/COGC-90-02433 
See EMR-90-02544 

See BC-X313 

See SBCOS-90-02639 
See EMR-90-02760 

See OE-90-02773 

See PACE-88-5 

See RRTAC-88-10 

See MEW-90-02921 

See EPSI/PN-2 


OSTI; Midwest Interstate Low-Level Radioactive 
Waste Commission, 350 N. Robert Street, 
Suite 588, St. Paul, MN 55101 


See DOE/ID/10243-2-Vol.2-App.-Pt.1 


See PB-90-198482/XAB 
See AD-A-218733/4/XAB 


See SAND-90-7078 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: 


PC Manitoba Natural Resources, Public Infor- 
mation Services, 1495 St-James St, PO Box 
22, Winnipeg, MB, CAN R3H OW9; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


PC Ontario Northern Development and Mines, 
Communications Services Branch, 56 
Wellesley St W, 2nd Floor, Toronto, ON, 
CAN M7A 2B7; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 

PC Ontario Northern Development and Mines, 
Communications Services Branch, 56 
Wellesley St W, 2nd Floor, Toronto, ON, 
CAN M7A 2B7; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 


See NSS/R—-192 


DE90011355 
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Abstract Source of 
Number Availability 


15:34558 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 
MRL-TR- 
89-2 15:35700 See AD-A-218429/9/XAB 
MTB- 
192 15:34318 See PB-90-201419/XAB 
MTL-TR- 
89-99 15:35045 See AD-A-217724/4/XAB 
90-3 15:34946 See AD-A-217723/6/XAB 
N- 
90-16886 15:35254 NTIS, PC AO3/MF A01 
90-16888 15:35257 NTIS, PC A03/MF A01 
90-16911 15:34886 NTIS, PC AO3/MF AO1 
90-17052 15:35310 NTIS, PC AO3/MF AO1 
90-17055 15:35311 NTIS, PC AO6/MF A01 
90-17167 15:35065 NTIS, PC A03/MF A01 
90-17227 15:35749 NTIS, PC AO6/MF A01 
90-17229 15:36210 NTIS, PC AO3/MF AO1 
90-17376 15:35312 NTIS, PC AO&/MF A01 
90-17401 15:36534 NTIS, PC AO3/MF A01 
90-17417 15:36339 NTIS, PC A03/MF A01 
90-17815 15:35066 NTIS, PC A03/MF A01 
90-17817 15:35067 NTIS, PC A03/MF A01 
90-17894 15:35679 NTIS, PC A16/MF A03 
90-18097 15:34492 NTIS, PC AO3/MF A01 
90-18355 15:36214 NTIS, PC AO3/MF A01 
NAS— 
1.15:101086 15:35312 See N-90-17376 
1.15:101688 15:35066 See N-90-17815 
1.15:101942 15:36339 See N-90-17417 
1.15:102130 15:35065 See N-90-17167 
1.15:102269 15:36214 See N-90-18355 
1.15:102418 15:34886 See N—-90-16911 
1.15:102438 15:34492 See N—-90-18097 
1.15:102490 15:35067 See N-90-17817 
1.15:102922 15:35310 See N-90-17052 
1.26:181289 15:35679 See N-90-17894 
1.26:181922 15:35311 See N-90-17055 
1.26:181985 15:36534 See N-90-17401 
1.26:186206 15:35257 See N—90-16888 
1.26:186225 15:35254 See N-90-16886 
1.26:186309 15:36210 See N-90-17229 
1.61:1234 15:35749 See N-90-17227 
NASA-CR- 
181289 15:35679 See N-90-17894 
181922 15:35311 See N-90-17055 
181985 15:36534 See N-90-17401 
186206 15:35257 See N-90-16888 
186225 15:35254 See N-90-16886 
186309 15:36210 See N-90-17229 
NASA-RP- 
1234 15:35749 See N-90-17227 
NASA-TM- 
101086 15:35312 See N-90-17376 
101688 15:35066 See N-90-17815 
101942 15:36339 See N—90-17417 
102130 15:35065 See N-90-17167 
102269 15:36214 See N-90-18355 
102418 15:34886 See N-90-16911 
102438 15:34492 See N-90-18097 
102490 15:35067 See N-90-17817 
102922 15:35310 See N-90-17052 
NEACRP- 
319 15:34378 NEA Data Bank, 91191 Gif-sur-Yvette, France 
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15:34378 See NEACRP-319 
15:35303 See AD-A-217857/2/XAB 


CE03031 15:34069 National Energy Board, Trebla Bldg., 473 Albert 
St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 

CE03032 15:34070 National Energy Board, Trebla Bidg., 473 Albert 
St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 

CE03051 15:34576 National Energy Board, Trebla Bldg., 473 Albert 
St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 

NE-FL- 


117 


15:34846 
15:34699 
15:34700 
15:34782 


NTIS (US Sales Only), PC AO8/MF A01 
NTIS (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AO4/MF A01 
NTIS (US Sales Only), PC AOS/MF A01 


DE90796194 
DE90796154 
DE90796172 
DE90796171 


15:34701 NTIS (US Sales Only), PC AO3/MF AO1 DE90796174 
15:34702 NTIS (US Sales Only), PC AO7/MF AO1 DE90796231 


15:34244 PC Energy, Mines and Resources Canada, 
Communications Branch, 580 Booth St., Ot- 
tawa, ON, CAN K1A 0E4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 


15:34530 
15:35356 
15:34608 
15:34257 
15:34493 
15:34296 
15:34480 


$10 CAN 


NTIS (US Sales Only), PC AO5/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A07/MF A01 
NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC A09/MF A01 


DE90796144 
DE90796181 
DE90796158 
DE90796156 
DE90796146 
DE90796157 
DE90796155 


15:34560 NTIS (US Sales Only), PC AO5/MF A014 DE90796180 
15:34502 NTIS (US Sales Only), PC AO6/MF A01 DE90796179 


15:36079 See PB-90-197930/XAB 
15:36371 NTIS (US Sales Only), PC AO2/MF A01; OSTI; DE90628425 
INIS 


15:36372 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90628426 
INIS 
15:36373 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90628427 
INIS 
NIKHEF-K-APS— 
88-11 15:35632 NTIS (US Sales Only), PC A04/MF A01; OSTI; DE90630239 
INIS 
NIKHEF-K-AmPS-— 
89-04 15:35629 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630236 
INIS 


89-05 15:35630 NTIS (US Sales Only), PC AO3/MF A01; OSTI; DE90630237 
INIS 

89-07 15:35631 NTIS (US Sales Only), PC AO3/MF A01; OSTI; DE90630238 
INIS 


NIKHEF-K-DIGEL— 
1989-1 15:35594 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630215 
INIS 


1989-2 15:35652 NTIS (US Sales Only), PC A04/MF A01; OSTI; DE90630430 
INIS 


1989-6 15:35595 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630216 
INIS 

1990-1 15:35596 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90630232 
INIS 


448 15:34007 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: DE90000244 PC-122 
468 15:34011 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: DE90000245 PC-125 
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NIPER- 


Report 
Number 


469 
470-Vol.2 
NISTIR- 
90/4271 
NOAA-TM-ERL-ARL- 
175 
NOVA- 
15047 


NSS/R- 


183 
192 


NUREG- 
0304-Vol.15-No.1 
0750-Vol.31-No.3 
0750-Vol.31-No.4 
0940-Vol.9-No.1 

NUREG/CR- 
2000-Vol.9-No.4 
4550-Vol.7-Rev.1 
5181 
5366 
5399 
5411 
5437 
5449 
5473 


718 ERA Vol. 15, No. 15 


Abstract 
Number 


15:34044 
15:34008 


15:33952 
15:35769 


15:35296 


15:35297 


15:34523 


15:34783 


15:36247 


15:34521 


15:35731 
15:34137 
15:34138 


15:34139 


15:34371 
15:34372 
15:34373 
15:34374 


15:34375 
15:34414 
15:34415 
15:34101 
15:34174 
15:34140 
15:34416 
15:34339 
15:34346 


Source of GPO Order 
Availability Dep. Number 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


E 1.99: 
E 1.99: 


DE90000246 
DE90012139 


See PB-90-198433/XAB 
See PB—90-188699/XAB 


PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 9G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 

PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 

PC Canada Centre for Mineral and Energy 
Technology, Technical Information Division, 
562 Booth St., Room 20-C, Ottawa, ON, 
CAN K1A 0G1; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 


See PB-90-198185/XAB 


PC National Research Council of Canada, Publi- 
cation Sales and Distribution Office, Montreal 
Road, Ottawa, ON, CAN K1A OR6; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


See AD-A-218145/1/XAB 


PC Nova Scotia Mines and Energy, 1701 Hollis 
St., PO Box 1087, Halifax, NS, CAN B3J 
2X1; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


See AD-A-218153/5/XAB 
NTIS (US Sales Only), PC A06/MF A01; OSTI; DE90630517 
INIS 


DE90630518 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC AO3/MF A01; OSTI; 
INIS 


DE90630519 


NTIS, PC A03/MF A01 - GPO; OSTI; INIS 
NTIS, PC A07/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 
NTIS, PC A17/MF A01 - GPO; OSTI; INIS 


NTIS, PC AO5/MF A01 - GPO; OSTI; INIS 
NTIS, PC A17/MF A01 - GPO; OSTI; INIS 
NTIS, PC AO5/MF A01 - GPO; OSTI; INIS 
NTIS, PC AOS/MF A01 - GPO; OSTI; INIS 
NTIS, PC A10/MF A01 - GPO - OSTI 

NTIS, PC AOS/MF A01 - GPO; OSTI; INIS 
NTIS, PC A10/MF A01 - GPO; OSTI; INIS 
NTIS, PC AO6/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 


TI9001 1847 
T1I90011991 
7190012234 
7190012617 


T190011848 
T190012647 
T1I90011849 
T1I9001 1965 
TI90012065 
T1I90011494 
TI9001 1495 
T1I9001 1260 
T1I9001 1967 


Distribution 
Category 


PC-125 
MF-122 





OH/RD- 
138-D-375A 


533-U-511 


Abstract 
Number 


15:34141 
15:36039 
15:35184 
15:36228 


15:34184 


15:35751 


Source of 
Availability 


NTIS, PC A07/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 
NTIS, PC A03/MF A01 - GPO; OSTI; INIS 


See AD-A-217807/7/XAB 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


See PB-90-146317/XAB 


PC Ontario Ministry of the Environment, Public 
Information Office, 135 St. Clair Ave. West, 
Toronto, ON, CAN M4V 1P5; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

PC Ontario Ministry of the Environment, Public 
information Office, 135 St. Clair Ave. West, 
Toronto, ON, CAN M4V 1P5; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 

PC Environment Canada, Departmental Library, 
Ottawa, ON, CAN K1A 0H3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 


Square, Montreal, PQ, CAN H3Z 2P9. Prices: 


$75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN 
Canadian Electrical Association, Research & 
Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. 
Prices: $75.00 NON-MEMBER; MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN 
Canadian Electrical Association, Research & 
Development, Suite #4500, One Westmount 


Square, Montreal, PQ, CAN H3Z 2P9. Prices: 


$75.00 NON-MEMBERS; MEMBERS: 
PRICES UPON REQUEST, FUNDS CAN 


PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


PC Ontario Hydro Research Division, Records 
Clerk, Bldg. KR 107, 800 Kipling Ave., Etobi- 
coke, ON, CAN M8Z 5S4; MF CANMET/TID, 
Energy, Mines and Resources Canada, 555 
Booth St., Ottawa, Ont., Canada K1A 0G1. 
Prices: PC PRICES UPON REQUEST; MF 
$10 CAN 


Order 
Number 


TI90012246 
TI9001 1966 
TI9001 1850 


DE90630152 
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OSWER-DIRECTIVE- 
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OSWERDIRECTIVE- 
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PATENTS-USA- 
4880506/A/ 
4896965/A/ 
4897521/A/ 


Abstract 
Number 


15:34703 


15:33943 
15:33944 
15:33945 
15:33946 
15:33947 
15:33871 


15:34340 
15:34379 
15:34097 


15:34101 


15:34577 
15:34784 
15:36066 
15:36311 
15:34351 
15:34398 
15:34544 
15:36686 
15:34352 
15:34367 
15:34226 
15:34417 
15:34976 
15:34185 


15:34977 
15:34375 
15:35830 
15:35831 
15:34339 
15:34346 
15:34399 
15:34400 
15:34142 
15:35069 


15:34508 
15:34509 


15:34515 


15:34029 


15:34099 
15:35286 
15:34945 


Source of 
Availability 


Canadian Electrical Association, Research & 


Development, Suite #500, One Westmount 
Square, Montreal, PQ, CAN H3Z 2P9. Prices: 


$75.00 NON-MEMBERS; MEMBERS: 
PRICE UPON REQUEST FUNDS CAN 


Ontario Petroleum Institute Inc, 70 Talbot Rd S, 
PO Box 340, Lambeth, ON, CAN NOL 1S0. 


Prices: PRICES UPON REQUEST 


NTIS (US Sales Only), PC AO5S/MF A01 
NTIS (US Sales Only), PC AO4/MF AO1 
NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC AOS/MF AO1 
NTIS (US Sales Only), PC AO3/MF A01 
NTIS (US Sales Only), PC AOS/MF AO1 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


See NUREG/CR-5366 


NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 


See NUREG/CR-2000-Vol.9-No.4 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


See NUREG/CR-5449 
See NUREG/CR-5473 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


See PB-90-191966/XAB 
See PB-90-192055/XAB 


See PB—90-204173/XAB 


PC Petroleum Association for Conservation of 
the Canadian Environment (PACE), 1202- 


275 Slater St., Ottawa, ON, CAN K1P 5H9; 


MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, 


Ont., Canada K1A 0G1. Prices: PC PRICES 


UPON REQUEST; MF $10 CAN 


Oe ee 
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DE99796149 
DE90796150 
DE90796151 
DE90796152 
DE90796162 
DE90796161 


DE90011581 
DE90012419 
DE90012214 


DE90011367 
DE90011490 
DE90011839 
DE90011922 
DE90011579 
DE90011578 
DE90011498 
DE90011868 
DE90011923 
DE90011924 
DE90012208 
DE90012195 
DE90012193 
DE90012194 


DE90011491 


DE90011368 
DE90019370 
DE90011580 
DE90011617 
DE90012591 


DE90011045 


Application?-478,796 15:34610  NTISPC NO3/MF AO1 
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Report Abstract Source of 
Number Number Availability 


Application7-433,245  15:35044 + NTISPC NO3/MF A01 
Application7-455,031 15:35380 | NTISPC NO3/MF AO1 
PB- 
90-146317/XAB 15:33992 NTIS, PC AO7 
90-169202/XAB 15:34887 NTIS, PC AOS/MF A01) 
90-172578/XAB 15:35996 NTIS, PC AO4/MF A01 
90-178054/XAB 15:33948 NTIS, PC AO4/MF AO1 
90-180399/XAB 15:35893 NTIS, PC AOS/MF AOt 
90-181777/XAB 15:36067 NTIS, PC AO4/MF A01 
90-181876/XAB 15:33927 NTIS, PC AO4/MF AO1 
90-182031/XAB 15:35894 NTIS, PC A20/MF A03 
90-182239/XAB 15:34537 NTIS, PC AOS/MF A01 
90-182247/XAB 15:34538 NTIS, PC AO3/MF AO1 
90-182544/XAB 15:35752 NTIS, PC AO4/MF AOt 
90-182759/XAB 15:35753 NTIS, PC AO4/MF AOt 
90-183393/XAB 15:35754 NTIS, PC AOS/MF AOt 
90-184748/XAB 15:35895 NTIS, PC AO8/MF AOt 
90-184805/XAB 15:33973 NTIS, PC AO3/MF AOt 
90-185067/XAB 15:35755 NTIS, PC AO6/MF AO1 
90-185075/XAB 15:35896 NTIS, PC AO7/MF AOt 
90-185083/XAB 15:35897 NTIS, PC AO6/MF AO1 
90-185158/XAB 15:35898 NTIS, PC AO3/MF AOt 
90-185182/XAB 15:35899 NTIS, PC AO3/MF AO1 
90-185190/XAB 15:36068 NTIS, PC AOS/MF AOt 
90-185232/XAB 15:35756 NTIS, PC AO1/MF AO1 
90-185273/XAB 15:36069 NTIS, PC AO3/MF AO1 
90-185422/XAB 15:35757 NTIS, PC AOS/MF AO1 
90-185646/XAB 15:35758 NTIS, PC AOS/MF AO1 
90-185653/XAB 15:35759 NTIS, PC AOS/MF AO1 
90-186362/XAB 15:35760 NTIS, PC AOS/MF AO1 
90-186370/XAB 15:35761 NTIS, PC AO4/MF AO1 
90-186396/XAB 15:34507 NTIS, PC A12/MF AO2 
90-186438/XAB 15:35762 NTIS, PC AO6/MF AO1 
90-186461/XAB 15:35900 NTIS, PC AOS/MF AOt 
90-186818/XAB 15:34231 NTIS, PC AOS/MF AO1 
90-187014/XAB 15:35763 NTIS, PC AO7/MF AOt 
90-187048/XAB 15:35832 NTIS, PC A19/MF AO3 
90-187055/XAB 15:36070 NTIS, PC A19/MF AO3 
90-187063/XAB 15:35901 NTIS, PC A11/MF A02 
90-187097/XAB 15:36071 NTIS, PC AOS/MF AO1 
90-187113/XAB 15:35833 NTIS, PC EEQ9/MF E99 
90-187121/XAB 15:35834 NTIS, PC AO7/MF AO1 
90-187139/XAB 15:35835 NTIS, PC A19/MF AOS 
90-187147/XAB 15:35836 NTIS, PC A11/MF A02 
90-187154/XAB 15:35764 NTIS, PC A15/MF AO2 
90-187162/XAB 15:35765 NTIS, PC AO4/MF AO1 
90-187188/XAB 15:35766 NTIS, PC AOS/MF AO1 
90-187204/XAB 15:35767 NTIS, PC AO6/MF AOt 
90-187246/XAB 15:35768 NTIS, PC A25/MF A04 
90-187261/XAB 15:33921 NTIS, PC AOS/MF AO1 
90-187378/XAB 15:34230 NTIS, PC AO2/MF AO1 
90-188673/XAB 15:34030 NTIS, PC A14/MF A02 
90-188699/XAB 15:35769 NTIS, PC AO4/MF AO1 
90-188772/XAB 15:35770 NTIS, PC AO5/MF AO1 
90-188806/XAB 15:35902 NTIS, PC AO6/MF AOt 
90-188830/XAB 15:34834 NTIS, PC AO4/MF AO1 
90-188848/XAB 15:34835 NTIS, PC AO4/MF AO1 
90-188855/XAB 15:35771 NTIS, PC A14/MF A02 
90-188871/XAB 15:35772 NTIS, PC A14/MF A02 
90-189358/XAB 15:35703 NTIS, PC AO2/MF AO1 
90-189457/XAB 15:36215 NTIS, PC AOS/MF AO1 
90-189630/XAB 15:36515 | NTIS, PC A10/MF A02 
90-189648/XAB 15:36516 NTIS, PC A11/MF A02 
90-189804/XAB 15:33993 NTIS, PC A10/MF A02 
90-189812/XAB 15:33994 NTIS, PC A12/MF A02 
90-189820/XAB 15:33995 NTIS, PC A11/MF A02 
90-189838/XAB 15:33996 NTIS, PC A18/MF A03 
90-190133/XAB 15:34539 NTIS, PC AO2/MF AOt 
90-190190/XAB 15:34522 NTIS, PC AO4/MF AO1 
90-190281/XAB 15:34031 NTIS, PC A11/MF A02 
90-190299/XAB 15:34032 NTIS, PC A15/MF A02 
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90-191214/XAB 15:34761 NTIS, PC AO6/MF AO1 
90-191222/XAB 15:34762 NTIS, PC AO4/MF AO1 
90-191297/XAB 15:36216 NTIS, PC A03/MF AO1 
90-191503/XAB 15:33928 NTIS, PC AO7/MF A01 
90-191511/XAB 15:35903 NTIS, PC A03/MF A01 
90-191651/XAB 15:33949 NTIS, PC A04/MF A01 
90-191784/XAB 15:35773 NTIS, PC A11/MF A02 
90-191966/XAB 15:34508 NTIS, PC A10/MF A0d2 
90-192014/XAB 15:35774 NTIS, PC AO6/MF A01 
90-192055/XAB 15:34509 NTIS, PC A14/MF A0d2 
90-192238/XAB 15:34804 NTIS, PC AO4/MF A01 
90-192766/XAB 15:35904 NTIS, PC AO6/MF A01 
90-192782/XAB 15:36072 NTIS, PC AO3/MF A01 
90-192923/XAB 15:34057 NTIS, PC AOG/MF AO1 
90-192964/XAB 15:35775 NTIS, PC A03/MF A01 
90-192972/XAB 15:36073 NTIS, PC AO2/MF A01 
90-193004/XAB 15:34510 NTIS, PC AO8/MF A01 
90-193038/XAB 15:34763 NTIS, PC AO6/MF A01 
90-193129/XAB 15:34785 NTIS, PC AO3/MF A01 
90-193137/XAB 15:34058 NTIS, PC A03/MF A01 
90-193160/XAB 15:35776 NTIS, PC AO3/MF A01 
90-193186/XAB 15:35777 NTIS, PC AO3/MF A01 
90-193194/XAB 15:35778 NTIS, PC AO3/MF A01 
90-193202/XAB 15:35779 NTIS, PC AO3/MF AO1 
90-193673/XAB 15:36131 NTIS, PC A03/MF A01 
90-193681/XAB 15:36074 NTIS, PC AO2/MF A01 
90-193707/XAB 15:36040 NTIS, PC AO2/MF AO1 
90-193723/XAB 15:33974 NTIS, PC AO2/MF AO1 
90-193764/XAB 15:36041 NTIS, PC AO02/MF AO1 
90-193822/XAB 15:35780 NTIS, PC AO3/MF AO1 
90-194242/XAB 15:33975 NTIS, PC AO8&/MF A01 
90-194259/XAB 15:33929 NTIS, PC A10 

90-194267/XAB 15:33930 NTIS, PC A12 

90-194291/XAB 15:34511 NTIS, PC A03/MF A01 
90-194416/XAB 15:36042 NTIS, PC AO2/MF AO1 
90-194432/XAB 15:36075 NTIS, PC AO2/MF AO1 
90-194465/XAB 15:33976 NTIS, PC AO3/MF A01 
90-194564/XAB 15:36076 NTIS, PC AO3/MF A01 
90-194572/XAB 15:33977 NTIS, PC AO2/MF A01 
90-194598/XAB 15:36077 NTIS, PC AO3/MF A01 
90-194705/XAB 15:35905 NTIS, PC AO5/MF A01 
90-194747/XAB 15:34033 NTIS, PC A22/MF A03 
90-194754/XAB 15:35906 NTIS, PC A18/MF AO03 
90-194796/XAB 15:34764 NTIS, PC A03/MF A01 
90-194978/XAB 15:35907 NTIS, PC AOS/MF A01 
90-195082/XAB 15:34549 NTIS, PC A14/MF A02 
90-195090/XAB 15:34550 NTIS, PC A21/MF A03 
90-195108/XAB 15:35781 NTIS, PC AOS/MF A02 
90-195124/XAB 15:34046 NTIS, PC AO3/MF AO1 
90-195140/XAB 15:35313 NTIS, PC AO5/MF A01 
90-195181/XAB 15:35908 NTIS, PC AO4/MF A01 
90-195249/XAB 15:33931 NTIS, PC AO5/MF A01 
90-195256/XAB 15:34765 NTIS, PC AO5/MF A0O1 
90-195272/XAB 15:35837 NTIS, PC AO6/MF A011 
90-195306/XAB 15:33932 NTIS, PC AO3/MF A041 
90-195314/XAB 15:34499 NTIS, PC AOS/MF A01 
90-195355/XAB 15:34034 NTIS, PC AO6/MF A01 
90-195389/XAB 15:35909 NTIS, PC AO8/MF A01 
90-195652/XAB 15:35910 NTIS, PC AO7/MF A01 
90-195744/XAB 15:35782 NTIS, PC A12/MF Ad2 
90-195785/XAB 15:34545 NTIS, PC AO2/MF A01 
90-195819/XAB 15:34045 NTIS, PC AO2/MF A01 
90-196395/XAB 15:33933 NTIS, PC A23/MF AO3 
90-196403/XAB 15:33934 NTIS, PC A11/MF A02 
90-196411/XAB 15:36078 NTIS, PC AO6/MF A01 
90-196585/XAB 15:35911 NTIS, PC A03/MF AO1 
90-196593/XAB 15:35838 NTIS, PC AO2/MF A01 
90-196601/XAB 15:35783 NTIS, PC AO2/MF AO1 
90-196619/XAB 15:35912 NTIS, PC AO3/MF A01 
90-196676/XAB 15:35784 NTIS, PC AO1/MF A01 
90-196692/XAB 15:35913 NTIS, PC AOS/MF A01 
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Report 
Number 


90-196700/XAB 
90-196809/XAB 
90-196817/XAB 
90-196882/XAB 
90-196890/XAB 
90-197229/XAB 
90-197294/XAB 
90-197310/XAB 
90-197328/XAB 
90-197419/XAB 
90-197526/XAB 
90-197609/XAB 
90-197625/XAB 
90-197633/XAB 
90-197641/XAB 
90-197658/XAB 
90-197666/XAB 
90-197674/XAB 
90-197690/XAB 
90-197708/XAB 
90-197724/XAB 
90-197732/XAB 
90-197740/XAB 
90-197765/XAB 
90-197831/XAB 
90-197880/XAB 
90-197930/XAB 
90-197955/XAB 
90-197963/XAB 
90-197989/XAB 
90-198003/XAB 
90-198011/XAB 
90-198029/XAB 
90-198037/XAB 
90-198078/XAB 
90-198086/XAB 
90-198094/XAB 
90-198144/XAB 
90-198185/XAB 
90-198227/XAB 
90-198433/XAB 
90-198466/XAB 
90-198474/XAB 
90-198482/XAB 
90-198557/XAB 
90-198565/XAB 
90-198581/XAB 
90-198599/XAB 
90-198607/XAB 
90-198623/XAB 
90-198631/XAB 
90-198649/XAB 
90-198656/XAB 
90-198664/XAB 
90-198672/XAB 
90-198706/XAB 
90-198722/XAB 
90-198730/XAB 
90-198755/XAB 
90-198763/XAB 
90-198805/XAB 
90-199001/XAB 
90-199050/XAB 
90-199175/XAB 
90-199183/XAB 
90-199266/XAB 
90-199407/XAB 
90-199431/XAB 
90-199456/XAB 
90-199514/XAB 
90-200114/XAB 


Abstract 
Number 


15:34047 
15:33950 
15:33951 
15:34540 
15:34019 
15:34541 
15:34059 
15:34512 
15:34513 
15:35726 
15:34546 
15:34766 
15:35839 
15:34035 
15:35914 
15:35915 
15:35916 
15:35917 
15:33935 
15:34010 
15:35785 
15:35786 
15:35787 
15:35788 
15:35789 
15:35918 
15:36079 
15:35790 
15:33971 

15:34050 
15:36132 
15:34060 
15:34061 

15:36080 
15:36081 

15:36082 
15:36083 
15:35919 
15:34523 
15:34514 
15:33952 
15:34063 
15:34051 

15:34786 
15:33893 
15:34079 
15:35791 

15:35792 
15:35793 
15:35794 
15:36084 
15:35920 
15:35840 
15:36085 
15:35841 

15:35921 

15:35795 
15:35796 
15:33941 

15:33972 
15:35922 
15:34331 

15:35923 
15:34704 
15:34048 
15:35797 
15:36086 
15:34805 
15:36087 
15:36088 
15:35798 


Source of 
Availability 


NTIS, PC AOS/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO5/MF A01 
NTIS, PC AOS/MF A02 
NTIS, PC AO6/MF A0O1 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC AO5/MF A01 
NTIS, PC AO5/MF A01 
NTIS, PC AO8/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A041 
NTIS, PC AO3/MF A01 
NTIS, PC A01/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC AO2/MF A01 
NTIS, PC A03/MF A041 
NTIS, PC AO5/MF A01 
NTIS, PC A10/MF A02 
NTIS, PC A20/MF A03 
NTIS, PC A11/MF A02 
NTIS, PC A24/MF A03 
NTIS, PC AO7/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A18/MF A03 
NTIS, PC AO2/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A041 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A03/MF A014 
NTIS, PC AO6/MF A01 
NTIS, PC AO4/MF A01 
NTIS, PC AOS/MF A01 
NTIS, PC AOS/MF A01 
NTIS, PC AO8/MF A041 
NTIS, PC A12/MF A02 
NTIS, PC A18/MF A03 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF A041 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO3/MF A01 
NTIS, PC AO2/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO2/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO7/MF A01 
NTIS, PC AOS/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AOS/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO5/MF A014 
NTIS, PC A04/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF A01 
NTIS, PC AO5/MF A01 
NTIS, PC AO8/MF A041 
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Number Number Availability 


90-200171/XAB 15:34074 NTIS, PC AOS/MF A01 
90-200205/XAB 15:34052 NTIS, PC AO4/MF A0O1 
90-200213/XAB 15:34049 NTIS, PC AO3/MF A01 
90-200221/XAB 15:35799 NTIS, PC AO3/MF A01 
90-200239/XAB 15:34064 NTIS, PC A03/MF A01 
90-200247/XAB 15:33922 NTIS, PC A12/MF A02 
90-200288/XAB 15:35800 NTIS, PC A99/MF E06 
90-200304/XAB 15:34020 NTIS, PC AO8/MF A01 
90-200437/XAB 15:36257 NTIS, PC AO7/MF AO1 
90-200692/XAB 15:36089 NTIS, PC AO2/MF A01 
90-200742/XAB 15:35924 NTIS, PC AO3/MF A0O1 
90-200767/XAB 15:36090 NTIS, PC AO4/MF A01 
90-201062/XAB 15:35801 NTIS, PC A07/MF A01 
90-201252/XAB 15:35070 NTIS, PC AO3/MF A01 
90-201419/XAB 15:34318 NTIS, PC AO3/MF A01 
90-202151/XAB 15:35925 NTIS, PC AO4/MF A01 
90-202201/XAB 15:35802 NTIS, PC EEO4/MF AO1 
90-202755/XAB 15:33956 NTIS, PC AOS/MF A0d2 
90-202789/XAB 15:33986 NTIS, PC AOS/MF A01 
90-202938/XAB 15:33978 NTIS, PC A17/MF AO3 
90-203217/XAB 15:34829 NTIS, PC AO3/MF A01 
90-203449/XAB 15:35926 NTIS, PC A13/MF A02 
90-203472/XAB 15:35842 NTIS, PC AO4/MF A01 
90-203498/XAB 15:35927 NTIS, PC A14/MF A02 
90-204173/XAB 15:34515 NTIS, PC AO6/MF A01 
90-204603/XAB 15:35803 NTIS, PC AO4/MF A01 
90-204611/XAB 15:35804 NTIS, PC AO4/MF AO1 
90-501 743/XAB 15:34705 NTISCP DO1 
90-501750/XAB 15:34806 NTISCP DO1 
90-501909/XAB 15:36091 NTISCP T02 
90-591530/XAB 15:34787 NTISStanding Order 
90-864232/XAB 15:36655 §NTISPC NO1/MF NO1 
90-864257/XAB 15:34788 §NTISPC NO1/MF NO1 
90-864265/XAB 15:35805 NTISPC NO1/MF NO1 
90-864273/XAB 15:35806 NTISPC NO1/MF NO1 
90-864489/XAB 15:35314 | NTISPC NO1/MF NO1 
90-864570/XAB 15:36043 NTISPC NO1/MF NO1 
90-864604/XAB 15:36092 NTISPC NO1/MF NO1 
90-864778/XAB 15:35807  NTISPC NO1/MF NO1 
90-864794/XAB 15:34584 NTISPC NO1/MF NO1 
90-864844/XAB 15:34186 | NTISPC NO1/MF NO1 
90-864869/XAB 15:34888 | NTISPC NO1/MF NO1 
90-864901/XAB 15:34613 NTISPC NO1/MF NO1 
90-864943/XAB 15:35727  NTISPC NO1/MF NO1 
90-864950/XAB 15:35728 NTISPC NO1/MF NO1 
90-865015/XAB 15:34789 NTISPC NO1/MF NO1 
90-865023/XAB 15:33937 NTISPC NO1/MF NO1 
90-865 122/XAB 15:34481 NTISPC NO1/MF NO1 
90-865 148/XAB 15:34418 | NTISPC NO1/MF NO1 
90-865 171/XAB 15:33979 NTISPC NO1/MF NO1 
90-865 197/XAB 15:35808 §NTISPC NO1/MF NO1 
90-865221/XAB 15:35928 = NTISPC NO1/MF NO1 
90-865320/XAB 15:36093 NTISPC NO1/MF NO1 
90-865353/XAB 15:34889 NTISPC NO1/MF NO1 
90-865361/XAB 15:35843 NTISPC NO1/MF NO1 
90-865494/XAB 15:36094 NTISPC NO1/MF NO1 
90-865536/XAB 15:34258 = NTISPC NO1/MF NO1 
90-865585/XAB 15:36095 NTISPC NO1/MF NO1 
90-865601/XAB 15:33923 | NTISPC NO1/MF NO1 
90-865619/XAB 15:33924 NTISPC NO1/MF NO1 
90-&65700/XAB 15:34212 | NTISPC NO1/MF NO1 
90-865718/XAB 15:34213  NTISPC NO1/MF NO1 
90-865726/XAB 15:34494 NTISPC NO1/MF NO1 
90-865734/XAB 15:35809 NTISPC NO1/MF NO1 
90-865742/XAB 15:35810 §NTISPC NO1/MF NO1 
90-865866/XAB 15:34516 | NTISPC NO1/MF NO1 
90-865916/XAB 15:34227  NTISPC NO1/MF NO1 
90-865957/XAB 15:34790 NTISPC NO1/MF NO1 
90-866054/XAB 15:36096 NTISPC NO1/MF NO1 
90-866062/XAB 15:36097 NTISPC NO1/MF NO1 
90-866070/XAB 15:35929 NTISPC NO1/MF NO1 
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90-866096/XAB 15:34791 NTISPC NO1/MF NO1 

90-866104/XAB 15:34792 NTISPC NO1/MF NO1 

90-866146/XAB 15:34259 NTISPC NO1/MF NO1 

90-866153/XAB 15:34195 | NTISPC NO1/MF NO1 

90-866187/XAB 15:34260 NTISPC NO1/MF NO1 

90-866195/XAB 15:34830 NTISPC NO1/MF NO1 

90-866245/XAB 15:34706 NTISPC NO1/MF NO1 

90-866310/XAB 15:35811 | NTISPC NO1/MF NO1 

90-866476/XAB 15:34495 NTISPC NO1/MF NO1 

90-866484/XAB 15:34479 NTISPC NO1/MF NO1 

90-866534/XAB 15:36098 | NTISPC NO1/MF NO1 

90-866591/XAB 15:36099 NTISPC NO1/MF NO1 

90-866609/XAB 15:35930 NTISPC NO1/MF NO1 

90-866617/XAB 15:359381 | NTISPC NO1/MF NO1 

90-866641/XAB 15:36100 NTISPC NO1/MF NO1 

90-866732/XAB 15:36133 NTISPC NO1/MF NO1 

90-866765/XAB 15:34890 NTISPC NO1/MF NO1 

90-866799/XAB 15:34793 | NTISPC NO1/MF NO1 

90-866880/XAB 15:34261 NTISPC NO1/MF NO1 

90-866898/XAB 15:35932 NTISPC NO1/MF NO1 

90-901600/XAB 15:34496 NTISSubscription 

90-901 700/XAB 15:34585 § NTISSubscription 

90-901 800/XAB 15:34531  NTISSubscription 

90-901900/XAB 15:34189 | NTISSubscription 

90-902000/XAB 15:34246 NTISSubscription 

90-902200/XAB 15:34594  NTISSubscription 

90-910700/XAB 15:34542 NTISSubscription 

90-920900/XAB 15:36457 NTISSubscription 

PEVEF- 

CE03033 15:34707 PEI Dept. of Energy and Forestry, Shaw Bldg., 
105 Rochford St., PO Box 2000, Chariotte- 
town, PE, CAN C1A 7N8. Prices: PRICES 
UPON REQUEST 

PEIEC— 

CE03008 15:34205 | CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: $0.34 CAN per 
page, $3.40 minimum 

PEO-RENA- 

1988 15:35844 NTIS (US Sales Only), PC A03/MF A01; OSTI; DE90629761 

INIS 


PFC/RR- 
90-5 15:36599 See DOE/ET/51013-281 
PL 
x91 15:35845 PC Forestry Canada, Place Vincent Massey, 
351 St. Joseph Bivd., Ottawa, ON, CAN K1A 
1G5; MF CANMET/TID, Energy, Mines and 
Resources Canada, 555 Booth St., Ottawa, 
Ont., Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


DE90010391 MF-812 
DE90010366 MF-408 
DE90006343 MF-310 
DE90011189 MF-400 
DE90010365 MF-702 
DE90010377 MF-810 
DE90010382 MF-920 
DE90010364 MF-313 


15:34143 NTIS, PC A18/MF A01; OSTI; INIS; GPO Dep. 
15:36044 NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
15:34708 NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
15:36687 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
15:359383 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
15:34144 NTIS, PC AOS/MF A01; OSTI; INIS; GPO Dep. 
15:34709 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
15:34794 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
15:36039 See NUREG/CR-5566 

15:34795 NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
15:34141 See NUREG/CR-5523 


m nmmmmmmm 
eek et ek otk ot ot 


8 888sesse 


DE90011780 MF-313 


15:36602 NTIS, PC AO2/MF A01; OSTI; INIS; GPO Dep. 
15:36134 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
15:36603 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:34145 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
15:36045 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
15:35934 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
15:34578 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
15:35935 NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


DE90011930 MF-423 
DE90011927 MF-408 
DE90011938 MF-423 
DE90011937 MF-814 
DE90011926 MF-408 
DE90011941 MF-502 
DE90011943 MF-350 
DE90011939 MF-502 


mmmmmmmm 
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2-89F 


RI/RD- 
89-225 

RISO-- 
424 


RISO-M- 
2836 
2850 


RIVM— 
248607 
248607001 


RRTAC— 
88-10 


RUL-WW- 
1988 


Abstract 
Number 


15:34978 
15:35704 
15:35705 
15:34146 
15:34147 
15:36604 
15:34609 
15:36605 
15:36606 
15:33965 


15:36563 
15:36564 


15:34837 


15:36656 


15:34107 
15:36141 
15:35333 
15:35653 
15:35654 


15:36565 


15:36195 
15:35749 
15:34030 
15:35070 


15:34071 


15:34072 


15:34482 


15:35329 


15:34301 
15:35201 


15:34341 
15:34341 


15:34025 
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Source of 
Availability 


NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 


NTIS (US Sales Only), PC A14/MF AO1 


NTIS, PC AO3/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


See DOE/DP/50060-T1 


NTIS (US Sales Only), PC AO3/MF A01; OSTI; 
INIS 


See AERE-R-13415 
See AD-A-218209/5/XAB 


See AD-A-217784/8/XAB 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01; OST]; 
INIS 

NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


See UCRL-CR-103612 


See N-90-17227 
See PB—-90-188673/XAB 
See PB-90-201252/XAB 


National Energy Board, Trebla Bidg., 473 Albert 


St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 


National Energy Board, Trebla Bidg., 473 Albert 


St., Ottawa, ON, CAN K1A OES. Prices: 
PRICES UPON REQUEST 


See AD-A-219032/0/XAB 


Available on loan from Riso Library, DK-4000 
Roskilde 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


See RIVM-248607001 
NTIS (US Sales Only), PC A07/MF A01; OSTI; 
INIS 


PC Alberta Heritage Scholarship Fund Alberta, 
Reclamation Research, Technical Advisory 
Committee, 2nd floor, Pacific Plaza, 10909 
Jasper Ave., Edmonton, AB, CAN T5J 3M8; 
MF CANMET/TID, Energy, Mines and Re- 
sources Canada, 555 Booth St., Ottawa, 


Ont., Canada K1A 0G1. Prices: PC PRICES 


UPON REQUEST; MF $10 CAN 


NTIS (US Sales Only), PC A05/MF A01; OSTI; 
INIS 


Order 
Number 


DE90011929 
DE90010990 
DE90010991 
DE90011946 
DE90011945 
DE90011928 
DE90011944 
DE90011932 
DE90011931 
DE90796159 


DE90011775 
DE90010378 


DE90630592 


DE90630431 
DE90630432 


DE90628873 


DE90796068 
DE90629546 


DE90630303 


DE90630579 





90-01 


SAND- 
89-0947 
89-0948 
89-1810 
89-1821 
89-2245C 
89-2454C 
89-2464C 
89-2479C 
89-2488C 
89-2499 
89-2501C 
89-2516C 
89-2571C 
89-2769C 
89-2851C 
89-2931C 
89-2985C 
89-3016C 
89-3021C 
89-3030C 
89-7043 
89-7044 
89-7098 
90-0008 
90-0031C 
90-0116 
90-0117C 
90-0198 
90-0247 
90-0300C 
90-0331C 
90-0336 
90-0466C 
90-0520C 
90-0545 
90-0611 
90-0641C 


90-0849 
90-1049C 


90-1058C 
90-1078C 


90-1113C 
90-1140C 
90-1228C 
90-1234C 
90-1300C 
90-1342C 
90-1394C 
90-1524C 
90-1656C 
90-7078 

90-8203 

90-8222 


Abstract 
Number 


15:34148 


15:36458 
15:36459 
15:36046 
15:36460 


15:34179 


15:35357 
15:35358 
15:36688 
15:34140 
15:34497 
15:34281 
15:35359 
15:34262 
15:34263 
15:35706 
15:34282 
15:34264 
15:34275 
15:35360 
15:35071 
15:36657 
15:35299 
15:35707 
15:35708 
15:35666 
15:35072 
15:35073 
15:34149 
15:34767 
15:35713 
15:34302 
15:34891 
15:35477 
15:36658 
15:36607 
15:34796 
15:36258 
15:35361 
15:35074 
15:35300 
15:34150 
15:35714 


15:35301 
15:35202 


15:33997 
15:35185 


15:35075 
15:35315 
15:34979 
15:35076 
15:34276 
15:36608 
15:36609 
15:34283 
15:34151 
15:34388 
15:36659 
15:34892 


Source of 
Availability 


NTIS (US Sales Only), PC AO&/MF A01; OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 

NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS (US Sales Only), PC AO3/MF A01; OSTI; 


INIS 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
See NUREG/CR-5411 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI 

NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI 

NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO4/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI 


NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC: A02/MF A01 - OSTI 
NTIS, PC AO2/MF A01 - OST] 


NTIS, PC AO04/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A15/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A011 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


GPO 
Dep. 


88 


8888 


88 SSSSSSSSSSSSSSSSSSBBBssssssss & 8 88s 


Order 
Number 


DE90630520 


DE90629995 
DE90630001 
DE90630002 
DE90629997 


DE90630574 


DE90010395 
DE90010396 
DE90011761 


DE90011909 
DE90011479 
DE90011505 
DE90012181 
DE90011235 
DE90011817 
DE90011228 
DE90011478 
DE90011184 
DE90011237 
DE90012150 
DE90011472 
DE90012160 
DE90012179 
DE90012149 
DE90011901 
DE90011782 
DE90011786 
DE90010384 
DE90011783 
DE90011238 
DE90010397 
DE90011902 
DE90010394 
DE90011763 
DE90012180 
DE90012178 
DE90011759 
DE90011506 
DE90012228 
DE90011768 
DE90010372 
DE90012227 


DE90010393 
DE90012226 


DE90012242 
DE90012223 


DE90011473 
DE90012241 
DE90012176 
DE90011049 
DE90011413 
DE90012158 
DE90012148 
DE90012243 
DE90012245 
DE90012498 
DE90011755 
DE90011752 


MF-706 
MF-706 
MF-705 


MF-212 
MF-275 
MF-270 
MF-275 
MF-275 
MF-705 
MF-270 
MF-275 
MF-276 
MF-706 
MF-706 
MF-405 
MF-705 
MF-700 
MF-700 
MF-706 
MF-275 
MF-274 
MF-721 
MF-706 
MF-741 
MF-261 
MF-704 
MF-712 
MF-705 
MF-712 
MF-706 
MF-413 
MF-706 
MF-704 
MF-900 
MF-721 
MF-741; 
MF-706 
MF-705 
MF-701; 
MF-704 
MF-126 
MF-704; 
MF-701 
MF-703 
MF-704 
MF-404 
MF-704 
MF-276 
MF-420 
MF-700 
MF-275 
MF-810 
MF-520 
MF-905 
MF-700 
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Source of GPO Order 
Availability Dep. Number 


Distribution 
Category 


NTIS, PC AO3/MF A01 - OSTI; GPO Dep. E 1.99: DE90012469 MF-700 
PC British Columbia Legislative Library, Govern- 

ment Documents Division, Parliament 

Buildings, Victoria, BC, CAN V8V 1X4; MF 

CANMET/TID, Energy, Mines and Resources 


SBIR- 
88-LUB-1 
sc- 
5434.FR 
SCA- 
142 
SEL 
88-11-15-WB 
SERI/TP- 
211-3655 
211-3678 
211-3747 
212-3684 
212-3786 
213-3712 
254-3629 
SLAC-PUB— 
5244 
SNV- 
3633 
3634 
SREL- 
36 
38 
SRL- 
5-F-1990 
SRO- 
819-20-Vol.1 
819-20-Vol.2 
SSA- 
1989-TS-10 
oe 
89-22 


SSS-R- 

85-6988 
STEV-ALTD— 

90-1 
STEV-EO- 

90-1 
STEV-KOL- 

90-1 

90-2 

90-3 

90-6 
STEV-NYEL- 

90-2 

90-3 
STEV-TORV- 

90-3 

90-4 
STEV-VIND— 

90-9 
STU-- 

753-1989 
STUB- 

29 


STUDSVIK-EX- 
87-60 
SULA- 
A2/1989 
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15:34769 
15:34962 
15:35271 
15:35699 
15:34265 
15:34266 
15:34267 
15:34710 
15:34711 
15:34268 
15:34712 
15:36660 


15:35812 
15:35936 


15:36661 
15:34394 


15:35719 


15:34168 
15:34169 


15:36047 


15:36461 


15:35715 
15:34199 
15:34196 
15:34893 
15:33894 
15:33895 
15:33896 


15:34269 
15:34294 


15:33942 
15:33872 


15:34303 
15:34532 


15:34200 


15:34893 


15:34797 


Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 
See AD-A-—218071/9/XAB 
See DOE/ER/45221-T1 
See AD-A-—217789/7/XAB 
See AD-A—218372/1/XAB 
NTIS, PC AO&/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A07/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A10/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC AOS/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS, PC A04/MF A01 - OSTI; GPO Dep. 
NTIS, PC A14/MF A01 - OSTI; GPO Dep. 


See AD-A-217991/9/XAB 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A04/MF A01 - OSTI; GPO Dep. 


NTIS (US Sales Only), PC A12/MF A01 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 


INIS 

See AD-A-218633/6/XAB 

NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC AO5/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC AO5/MF A01 


NTIS (US Sales Only), PC A03/MF A01 


Available on loan from Risoe Library, DK-4000 


Roskilde 
See STEV-KOL-90-1 


NTIS (US Sales Only), PC AO7/MF A01 


m mmmmmmm 
eit it et et et 
000000 

© 


© © 


fe) 
o©oHvee 


DE90000313 
DE90000336 
DE90000329 
DE90000344 
DE90000335 
DE90000324 
DE90000323 
DE90011795 


DE90796229 
DE90796217 


DE90012108 
DE90012111 


DE90012109 
DE90012110 


DE90792958 


DE90630007 


DE90796219 
DE90796224 
DE90796220 
DE90796221 
DE90796222 
DE90796223 


DE90796227 
DE90796230 


DE90796226 
DE90796225 


DE90796236 


DE90796240 


DE90796192 





4367-1 10-87 
TGL- 
30316/01 


30316/02 
30316/03 
6160 


TKK-KO/LV-”- 
B26 

TP- 
9775E 


TRB/TRR- 
1212 
1217 
1220 

TRIE-PP- 
88-98 


TRRL-RR- 
97 


TS/WM- 
TREOOS8F 


TSE 
89-1212-WB 
.. 


2-10-85-1086-8F 
2-10-89-2003-1F 
TTKK-LT- 
44 
63 
TUAPA- 
CE02950 


Abstract 

Number 

15:34002 
15:34464 
15:34075 
15:34808 
15:34713 
15:34039 
15:33865 
15:34807 
15:36071 
15:35313 
15:34347 
15:34348 
15:34349 


15:35302 


15:34714 


15:34831 


15:35362 


15:34763 
15:34761 
15:34762 


15:36259 


15:33925 


15:34517 


15:35701 


15:34765 
15:34766 


15:33965 
15:34715 


15:34579 


Source of 
Availability 


See DOE/BC/14126-19 
NTIS (US Sales Only), PC AO9/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC AO6/MF A01 
NTIS (US Sales Only), PC A03/MF AO1 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
See PB—90-187097/XAB 
See PB-90-195140/XAB 


NTIS (US Sales Only), PC A02/MF A01; OSTI; 
wns (Us Sales Only), PC AO2/MF A01; OSTI; 
nris (US Sales Only), PC AO2/MF A01; OSTI; 
NTIS (Us Sales Only), PC AO2/MF A01; OSTI; 


NTIS (US Sales Only), PC AO5S/MF A01 


PC Transport Canada, Library and Information 
Centre, Place de Ville, Tower C, Ottawa, ON, 
CAN K1A ON5; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 

PC Transport Canada, Library and Information 
Centre, Place de Ville, Tower C, Ottawa, ON, 
CAN K1A ON5; MF CANMET/TID, Energy, 
Mines and Resources Canada, 555 Booth 
St., Ottawa, Ont., Canada K1A 0G1. Prices: 
PC PRICES UPON REQUEST; MF $10 CAN 


See PB—90-193038/XAB 
See PB—90-191214/XAB 
See PB—90-191222/XAB 


NTIS (US Sales Only), PC A03/MF A01; OSTI; 
INIS 


Transport and Road Research Laboratory, 
Crowthorne (UK) 


PC Environment Canada, Departmental Library, 
Ottawa, ON, CAN K1A OH3; MF CAN- 
MET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: PC PRICES 
UPON REQUEST; MF $10 CAN 


See AD-A—218476/0/XAB 


See PB—90-195256/XAB 
See PB—90-197609/XAB 


See PPP-JULK-2 
NTIS (US Sales Only), PC AO7/MF A01 


CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: $0.34 CAN per 
page, $3.40 minimum 


DE90796212 
DE90796209 
DE90796207 
DE90796210 
DE90796208 
DE90796211 


DE90796232 


DE90630333 
DE90630334 
DE90630335 


DE90630003 


DE90796182 


DE90796198 
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Abstract Source of GPO 
Number Availability Dep. 


15:34580 | CANMET/TID, Energy, Mines and Resources 
Canada, 555 Booth St., Ottawa, Ont., 
Canada K1A 0G1. Prices: $0.34 CAN per 


UCID- 


20705 
21130 
21559 
21560 
21561 
21567 
21568 
21718 
21719 
21840 
21899 
21954 
21956 


UCRL- 


100722 
100729 
100812 
101124 
101640 
101642 
101660 
101665 
101764 
101837-Rev.1 
101866 
102086 
102144 
102152 
102201-R1 


102247 


102333 
102484 
102524 
102541 
102561 
102563 


15:33957 


15:35846 
15:35937 
15:34809 
15:34810 


15:33953 
15:34798 
15:35938 


15:35939 


15:35847 
15:35940 
15:34811 


15:34533 


15:35363 
15:36610 
15:36662 
15:36663 
15:36664 
15:36665 
15:36666 
15:34819 
15:34820 
15:35718 
15:35709 
15:34152 
15:34845 


15:36667 
15:36535 
15:35079 
15:36668 
15:36478 
15:34981 
15:36611 
15:35667 
15:35080 
15:35813 
15:34154 
15:35364 
15:36669 
15:35941 
15:36479 


15:34982 


15:34896 
15:36612 
15:35668 
15:36670 
15:34768 
15:35081 


page, $3.40 minimum 
NTIS (US Sales Only), PC AO6/MF A01 


NTIS, PC AO6/MF A01 - OSTI 
NTIS, PC A14/MF A01 - OSTI 
NTIS, PC A10/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OSTI 


NTIS, PC AO6/MF A01 - OSTI 
NTIS, PC A03/MF A01 - OST! 
NTIS, PC AO5/MF A01 - OSTI 


NTIS, PC AOS/MF A011 - OSTI 
NTIS, PC A12/MF A01 - OSTI 


NTIS, PC AO8/MF A011 - OSTI 
NTIS, PC AO4/MF A011 - OSTI 


OSTI; The School of Mines and Energy Devel- 


opment, Box 870164, The Tom Bevill 
Building, The University of Alabama, 
Tuscaloosa, AL 35487-0164 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO03/MF A01 - OSTI; GPO Dep 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


oO 5b oh Sb Sh 50 ah ob A oD OS SB oS 
SSSSSSSSSSISS 


ee ee ee ee ee ee 
proeeeeeeerveecet 
SOSKOSSOOOOSOOODS 


_ 
© 
> 
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DE90786185 


DE90011873 
DE90011878 
DE90011879 
DE90011880 


DE90011874 
DE90011875 
DE90011876 


DE90011877 


DE90011884 
DE90011882 
DE90011883 


T19001 1576 


DE90011756 
DE90010385 
DE90010376 
DE90011769 
DE90011764 
DE90011766 
DE90011762 
DE90011760 
DE90011758 
DE90010973 
DE90010355 
DE90010351 
DE90012123 


DE90012094 
DE90012093 
DE90012092 
DE90012077 
DE90012079 
DE90011466 
DE90012080 
DE90012081 
DE90012083 
DE90011459 
DE90011484 
DE90011465 
DE90012084 
DE90011469 
DE90012085 


DE90012086 


DE90011233 
DE90011496 
DE90011362 
DE90012463 
DE90012087 
DE90012073 


MF-712 
MF-712 
MF-705 
MF-705 
MF-705 
MF-705 
MF-705 
MF-712 
MF-712 
MF-700 


MF-810 


MF-705 
MF-700 
MF-700 
MF-705 
MF-712 
MF-706 
MF-712 
MF-712 
MF-704 
MF-402 
MF-814 
MF-706 
MF-705 
MF-721 
MF-701; 
MF-704 
MF-404; 
MF-401 
MF-700 
MF-700 
MF-500 
MF-705 
MF-706 
MF-706 


Bot ah at ot ot of 
8888888 


102597 15:34897 NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
102642 15:36260 NTIS, PC A03/MF A01 - OSTI 

102733 15:35082 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
102746 15:35446 NTIS, PC A03/MF A01 - OSTI 

102764 15:35365 NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
102765 15:35366 NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


DE90011464 MF-804 
DE90012088 MF-700 
DE90012096 MF-706 
DE90012120 

DE90012089 MF-712 
DE90012090 MF-712 
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Report 
Number 


102939 


21021-Rev.1 
21060-87-1 


21271 
99490 
99814 
UCRL-CR- 
103457 
103585 
103612 
103854 
103857 
103858 
103859 
103900 
UCRL-ID- 
103669 
103682 
103698 
103771 
103808 
104092 
104093 
UCRL-JC-— 
103115 
103123 
103464 
103503 
103507 
103526 
103608 
103663 
103666 
103782 
103866 
103890 
103943 
10397 
UCRL-LR- 
103555 
UCRL-MA- 
103440 
UCRL-Trans— 
12259 
UIUC-HEPG- 
90-51 
90-59 
90-61 


UNIDO/IPCT.— 


88(SPEC) 


USAFSAM-JA- 


87-61 
89-47 
USGS-OFR- 

89-682-A 


USGS/WRE- 
88-4205 
UTIAS— 
303 
UTRC- 
957253-F 


UW/BIOENG— 


89/1 


Abstract 
Number 


15:36566 
15:34894 
15:34153 
15:34980 
15:34895 
15:35078 


15:35655 
15:35267 
15:36195 
15:35083 
15:36671 
15:36672 
15:36613 
15:36614 


15:35722 
15:34838 
15:36296 
15:36217 
15:36567 
15:36568 
15:36569 


15:35447 
15:36570 
15:36571 
15:36218 
15:35723 
15:36615 
15:36421 
15:34085 
15:34898 
15:35695 
15:36480 
15:36481 
15:36482 
15:35669 


15:36261 
15:36673 
15:34092 
15:36312 
15:36313 
15:35656 
15:35802 


15:36109 
15:36065 


15:34155 


15:34156 


15:34522 
15:36401 
15:33964 


15:35996 


Source of 
Availability 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO5/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI 

NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI 

NTIS, PC A02/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC A03/MF A01 - OSTI 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 


NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC A02/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI 

NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A10/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO3/MF A01 - OSTI; GPO Dep. 
NTIS, PC AO2/MF A01 - OSTI; GPO Dep. 


NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A02/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC AO02/MF A01; OSTI; INIS; GPO Dep. 


See PB-90-202201/XAB 


See AD-A-217715/2/KAB 
See AD-A-218839/9/XAB 


NTIS, PC AO5/MF A01; OSTI; U.S. Geological 
Survey, Books and Open-File Reports Sec- 


tion, Box 25425, Federal Center, Denver, CO 


80225; GPO Dep. 
NTIS, PC A11/MF A01; OSTI; US Geological 
Survey, Books and Open-File Reports Sec- 


tion, Box 25425 Federal Center, Denver, CO 


80225; GPO Dep. 
See PB-90-190190/XAB 
See CFFTP-G-85040 
See DOE/PC/80263-T24 


See PB—90-172578/XAB 


$3 


“~~ ot ot ot 


ee BBee8ss B88 Seeseee & BBBB & BREESE 


ek ek tt et ot ot —_ = ot ee ee | _ —~ 


mm mmmmmmm mmm Mmmmmmmm mm mmmmnm im mmmmim mom 


—_~ 


mem 
8 8 


Order 
Number 


DE90011911 
DE90012468 
DES0011499 
DE90011328 
DE90011343 
DE90011913 


DE90011016 
DE90011015 
DE90011462 
DE90012124 
DE90011914 
DE90011326 
DE90011332 
DE90012125 


DE90010348 
DE90010374 
DE90010375 
DE90010401 
DE90010369 
DE90010353 
DE90011776 


DE90012072 
DE90011468 
DE90012071 
DE90011232 
DE90012465 
DE90012095 
DE90011482 
DE90011501 
DE90012464 
DE90011481 
DE90010874 
DE90012075 
DE90011502 
DE90011497 


DE90011460 
DE90011503 
DE90011334 
DE90011551 


DE90011550 
DE90011547 


DE90011521 


DE90011522 


MF-814 
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VTT-TIED-— 


Report 
Number 


VTT-TIED- 
1088 
1101 

VTT-TUTK- 
631 
632 
635 
641 

WDA- 
90011573 


90011574 
90011575 


WEB/DA- 
020 


WEB/FF- 
011 


WEB/RR- 
017 


018 


641 
642 
nae 


WES/TR/EL- 
89-18 
90-2 

WHC-EP- 
0253 
0297 
0322 

WHC-SA- 
0470 
0716 
0819 

WHOL 
88-21 

WH- 
89-109 

WRDC-TR- 
89-4140 

WSRC-RP-— 
89-1018 


WSRC-tr- 
140 

WVU/E- 
50 


Abstract 
Number 


15:34812 
15:34716 
15:35321 
15:34717 
15:34718 
15:35283 


15:35848 


15:35952 


15:34813 


15:34582 


15:34062 


15:34194 


15:34206 


15:34814 
15:34815 
15:34799 
15:35855 
15:34232 
15:35849 
15:34157 
15:34420 
15:34368 
15:34158 
15:35657 
15:34285 
15:36339 
15:35288 


15:34159 


15:34098 


15:33978 


732 ERA Vol. 15, No, 15 


Source of GPO 
Availability Dep. 


NTIS (US Sales Only), PC AO4/MF A01 
NTIS (US Sales Only), PC AO4/MF A01 


NTIS (US Sales Only), PC AO4/MF A01 
NTIS (US Sales Only), PC AO4/MF A01 
NTIS (US Sales Only), PC AO7/MF A01 
NTIS (US Sales Only), PC AO5S/MF A01 


OSTI; Wisconsin Department Of Administration, 
101 S. Webster Street, 6th Floor, Madison, 
WI 53707 

OSTI; Wisconsin Dept. of Administration, 101 S. 
Webster St., 6th Floor, Madison, WI 53707 

OSTI; Wisconsin Dept. of Administration, 101 S. 
Webster St., 6th Floor, Madison, WI 53707 


OSTI; Wisconsin Dept. of Administration, 101 S. 
Webster Street, 6th Floor, Madison, WI 53707 


OSTI; Wisconsin Energy Bureau, Department Of 
Administration 101 S. Webster St., Madison, 
WI 53707 


OSTI; Wisconsin Energy Bureau, Dept. of Ad- 
ministration, 101 S. Webster St., Madison, 
WI 53707 

OSTI; Wisconsin Energy Bureau, Dept. of Ad- 
ministration, 101 S. Webster St., Madison, 
WI 53707 

OSTI; Wisconsin Dept. of Administration, 101 S. 
Webster St., 6th Floor, Madison, WI 53707 

OSTI; Wisconsin Dept. of Administration, 101 S. 
Webster St., 6th Floor, Madison, WI 53707 

OSTI; Wisconsin Dept. of Administration, 101 S. 
Webster Street, 6th Floor, Madison, WI 53707 


See AD-A-217875/4/XAB 
See AD-A-218670/8/XAB 


NTIS, PC AO03/MF A01 - OSTI; GPO Dep. 
NTIS, PC AOS/MF A01 - OSTI; GPO Dep. 
NTIS, PC A99/MF A01 - OSTI; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
NTIS, PC A03/MF A01; OSTI; INIS; GPO Dep. 
See AD-A-218651/8/XAB 

See N-90-17417 

See AD-A-218785/4/XAB 


NTIS, PC A03/MF A01 - OSTI; GPO Dep. 


NTIS, PC AO6/MF A01 - OSTI; GPO Dep. 
See PB—-90-202938/XAB 


Order 
Number 


DE90796145 
DE90796178 
DE90796188 
DE90796176 
DE90796177 
DE90796175 


T1I9001 1573 


T19001 1574 


T19001 1575 


7190011570 


TI9001 1564 


TI9001 1565 


TI9001 1566 


TI9001 1567 
T1I9001 1568 


TI9001 1569 


DE90010367 
DE90010347 
DE90012233 


DE90012642 


DE90011513 
DE90012641 


DE90011303 


DE90011043 





Order Number Correlation 


The correlation list is provided for those organizations that file documents by report number but may receive requests by 
order number. For more information about a document, refer to the Report Number Index. 


Order No. 


DE83014356 
DE89009474 
DE89009480 
DE90000235 
DE90000238 
DE90000239 
DE90000240 
DE90000241 
DE90000242 
DE90000243 
DE90000244 
DE90000245 
DE90000246 
DE90000313 
DE90000323 
DE90000324 
DE90000329 
DE90000335 
DE90000336 
DE90000344 
DE90000418 
DE90000472 
DE90000476 
DE90000481 
DE90000483 
DE90000484 
DE90000492 
DE90000493 
DE90000643 
DE90006343 
DE90008282 
DE90010307 
DE90010337 
DE90010338 
DE90010339 
DE90010347 
DE90010348 
DE90010351 
DE90010353 
DE90010355 
DE90010356 
DE90010357 
DE90010358 
DE90010359 
DE90010360 
DE90010361 
DE90010362 
DE90010363 
DE90010364 
DE90010365 
DE90010366 
DE90010367 
DE90010369 
DE90010370 
DE90010371 
DE90010372 
DE90010374 
DE90010375 
DE90010376 
DE90010377 
DE90010378 


Report No. 


DOE/PC/40009-T4 
DOE/CH/10093-59 
DOE/CH/10093-65 
DOE/BC/14126-19 
DOE/BC/10842-10 
DOE/BC/10842-15 
DOE/BC/14126-23 
DOE/FE/61114-2 
DOE/BC/14126-24 
DOE/BC/10844—20 
NIPER-448 
NIPER-468 
NIPER-469 
SERI/TP-21 1-3655 
SERI/TP-—254-3629 
SERI/TP-213-3712 
SERI/TP-211-3747 
SERI/TP-212-3786 
SERI/TP-21 1-3678 
SERI/TP-212-3684 
DOE/MC/1 1076-2766 
DOE/MC/24156-2811 
DOE/METC-—90/4098 
DOE/MC/24267-2820 
DOE/METC—90/4099 
DOE/MC/23265-—2822 
DOE/MC/21023-—2825-Vol.2 
DOE/MC/21023-—2825-Vol.3 
DOE/PC/80263-T24 
PNL-7240 
DOE/AL/43058-T1 
DOE/S—0075 
KCP-613-4268 
KCP-613-4255 
KCP-613-4257 
WHC-EP-0297 
UCRL-ID—103669 
UCID-21954 
UCRL-ID—104092 
UCID-21899 
DOE/FE-0186P 
DOE/FE-0187P 
DOE/FE-0188P 
DOE/FE-0160P 
DOE/FE-0161P 
EGG-2601 
FNAL-TM-1645 
FNAL-TM-—1655 
PNL-7326 
PNL-7290 
PNL-7200-Pt.4 
WHC-EP-0253 
UCRL-ID—103808 
ORNL/TM-—10561 
DOE/OR/21600-T36 
SAND-90-0611 
UCRL-ID—103682 
UCRL-ID—103698 
UCID—21559 
PNL-7293 
PPPL-—2695 


Order No. 


DE90010379 
DE90010380 
DE90010381 
DE90010382 
DE90010383 
DE90010384 
DE90010385 
DE90010386 
DE90010387 
DE90010388 
DE90010389 
DE90010391 
DE90010393 
DE90010394 
DE90010395 
DE90010396 
DE90010397 
DE90010398 
DE90010399 
DE90010401 
DE90010402 
DE90010874 
DE90010890 
DE90010896 
DE90010897 
DE90010907 


DE90010914 
DE90010930 
DE90010931 
DE90010941 
DE90010944 
DE90010953 
DE90010955 
DE90010964 
DE90010973 
DE90010977 
DE90010984 
DE90010986 
DE90010990 
DE90010991 
DE90010995 
DE90010996 
DE90011015 
DE90011016 
DE90011030 
DE90011043 
DE90011045 
DE90011049 
DE90011067 
DE90011077 
DE90011083 
DE90011084 
DE90011094 
DE90011098 
DE90011119 
DE90011146 
DE90011149 
DE90011151 
DE90011155 
DE90011164 


Report No. 


ANL-90/1 
DOE/ER/53222-101 
DOE/FE-0174P 
PNL-7314 
ANL/ESD-6 
SAND-89-7098 
UCID-21130 
DOE/ER-0458T 
DOE/ER-0457T 
DOE/ER-0453P 
DOE/FE-—0189P 
PNL-6739 
SAND-90-0849 
SAND-90-0198 
SAND-—-89-0947 
SAND-89-0948 
SAND-90-0116 
ANL-90/3 
ANL/EAIS/TM—1 1 
UCRL-ID—103771 
ANL/TM-—455-Rev.2 
UCRL-JC—103866 
CONF-87081 1—Vol.1 
DOE/ID/12689—1 -Vol.1-Add. 
DOE/ID/12689—1 -Vol.2-Add. 
DOE/ID/10243—2-Vol.2-App.- 
Pt.1 
EGG-M-90202 
EGG-EP-8916 
EGG-M-89456 
EGG-M-89124 
EGG-M-90155 
EGG-M-90134 
EGG-M-89067 
DOE/SF/15894—T1 
UCID—21840 
EGG-M-90096 
EGG-M-89337 
EGG-M-90102 
PNL-SA-—18027 
PNL-SA—18028 
DOE/DP/50060-T 1 
DOE/ER/01 198-2586 
UCRL-CR-—103585 
UCRL-CR—103457 
DOE/CE/15382-—T1 
WSRC-tr—140 
ORNL‘tr-90/10 
SAND-90-1234C 
CONF-9005181—1 
CONF-9006139-2 
DOE/ID/12735—-T7 
CONF-900264—6 
CONF-90061 7-15 
CONF-90041 96-2 
CONF-90061 46-7 
CONF-90051 96-1 
CONF-900562-5 
BNL-44557 
CONF-89081 06-6 
CONF-90051 95—1 


Order No. 


DE90011165 
DE90011166 
DE90011167 
DE90011174 
DE90011181 

DE90011183 
DE90011184 
DE90011189 
DE90011198 
DE90011200 
DE90011203 
DE90011219 
DE90011223 
DE90011224 
DE90011225 
DE90011228 
DE90011232 
DE90011233 
DE90011235 
DE90011237 
DE90011238 
DE90011247 
DE90011303 
DE90011304 
DE90011307 
DE90011308 
DE90011314 
DE90011315 
DE90011316 
DE90011317 
DE90011319 
DE90011323 
DE90011324 
DE90011326 
DE90011327 
DE90011328 
DE90011332 
DE90011334 
DE90011337 
DE90011338 
DE90011339 
DE90011340 
DE90011343 
DE90011355 
DE90011362 
DE90011367 
DE90011368 
DE90011369 
DE90011379 
DE90011388 
DE90011389 
DE90011396 


DE90011397 
DE90011398 
DE90011399 


DE90011400 


Report No. 


CONF-90051 94-1 
CONF-8906324—1 
CONF-90051 98—1 
CONF-900563-7 
CONF-90041 86-2 
ANL-HEP-CP-90-37 
SAND-89-2571C 
PNL-7279 
EGG—10617-6067 
BNL-44605 
BNL-44577 
LBL-28904 
LBL-28839 
BNL-43563 
LBL-27949 
SAND-89-2501C 
UCRL-JC—103503 
UCRL-102333 
SAND-89-2488C 
SAND-89-2769C 
SAND-90-0031C 
DP-MS—88-184-Rev. 
WSRC-RP-89-1018 
LBL-28950 
LA-11838-PR 
DOE/OR/21390-T26 
CONF-9005192—1 
CONF-900546-4 
CONF-900546-3 
CONF-900563-8 
DOE/EV/06194—3-Rev.5 
LA-11871-M 
DOE/ER/13432-6 
UCRL-CR-—103858 
LBL-28554 
UCRL-21271 
UCRL-CR—103859 
UCRL-Trans—12259 
LBL-—28930 
LBL-27644 
LBL—26417 
LBL-28924 
UCRL-99490 
MLM-3636(OP) 
UCRL-—102524 
ORNL/FTR-3610 
ORNL/RASA-88/19 
CONF-8911193—1 
CONF-9005199—1 
CONF-900780—4 
CONF-900780-5 
DOE/MC/10637—2827-Task- 
4.1 
DOE/MC/10637—2827-Task- 
3.6 
DOE/MC/10637—2827-Task- 
3.5 
DOE/MC/10637—2827-Task- 
3.4 
DOE/MC/10637—2827-Task- 
3.3 
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DE90011401 


Order No. 

DE90011401 
DE90011402 
DE90011405 
DE90011406 
DE90011407 
DE90011408 
DE90011409 
DES90011410 
DE90011411 


DE90011413 
DE90011414 
DE90011415 
DE90011416 
DE90011419 
DE90011420 
DE90011427 
DE90011430 
DE90011431 
DE90011437 
DE90011438 
DE90011441 
DE90011447 
DE90011448 
DE90011449 


DE90011450 
DE90011451 


DE90011453 
DE90011454 
DE90011456 
DE90011458 
DE90011459 
DE90011460 
DE90011462 
DE90011464 
DE90011465 
DE90011466 
DE90011468 
DE90011469 
DE90011470 
DE90011471 
DE90011472 
DE90011473 
DE90011477 
DE90011478 
DE90011479 
DE90011480 
DE90011481 
DE90011482 
DE90011484 
DE90011485 
DE90011486 
DE90011487 
DE90011488 
DE90011490 
DE90011491 
DE90011496 
DE90011497 
DE90011498 
DE90011499 
DE90011501 


734 


Report No. 


DOE/MC/10637-—2827-Task- 
3.2 
DOE/MC/10637-—2827-Task- 
3.1 
DOE/MC/10637-—2827-Tast- 
4.2 
DOE/MC/10637-—2827-Task- 
43 
DOE/MC/10637-2827-Task- 
44 
DOE/MC/10637—2827-Task- 
6.1 
DOE/MC/10637-—2827-Task- 
6.2 
DOE/MC/10637-—2827-Task- 
6.3 
DOE/MC/10637-—2827-Task- 
6.4 
SAND-90-1300C 
DOE/OR/21548—-112 
DOE/ER/13214—4 
DOE/ER/13875-2 
DOE/ER/60664—4 
DOE/ER/60664-3 
DOE/ER/45095—4 
DOE/OR/21400-H14-Vol.1 
DOE/ER/13152-T3 
DOE/ER/14077—1 
DOE/ER/13222-T1 
DOE/CE/26575-T1 
DOE/ER/14074—1 
DOE/OR/21400-H13 
DOE/OR/21400-H14-Vol.2- 
Pt.1 
DOE/OR/21400-H14-Vol.2- 
Pt.2 
DOE/OR/21400—-H14-Vol.2- 
Pt.3 
DOE/PC/89904-T13 
DOE/PC/89904—-T 14 
DOE/PC/89771-2 
DOE/FE—-0167P-1-issue-2 
UCRL-—101837-Rev.1 
UCRL-LR-—103555 
UCRL-CR-103612 
UCRL-—102597 
UCRL-—102086 
UCRL—101642 
UCRL-JC—103123 
UCRL-—102152 
LA-—11747 
LA-11811-MS 
SAND-89-2931C 
SAND-90-1113C 
DOE/ID/12597—4 
SAND-89-2516C 
SAND-89-2454C 
FNAL/C—90/79 
UCRL-JC—103782 
UCRL-JC—103608 
UCRL-101866 
FNAL/C—90/68 
FNAL/C—90/66 
FNAL/C—90/76-T 
FNAL/C—90/70 
ORNL/FTR-3611 
ORNL/M-1098 
UCRL—102484 
UCRL-JC—10397 
ORNL/FTR-3617 
UCRL-21060-87-1 
UCRL-JC—103663 
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Order No. 


DE90011502 
DE90011503 
DE90011505 
DE90011506 
DE90011508 
DE90011509 
DE90011513 
DE90011514 
DE90011516 
DE90011517 
DE90011518 
DE90011519 
DE90011521 
DE90011522 
DE90011523 
DE90011527 
DE90011530 
DE90011535 
DE90011536 
DE90011543 
DE90011544 
DE90011546 
DE90011547 
DE90011548 
DE90011550 
DE90011551 
DE90011552 
DE90011557 
DE90011558 
DE90011559 
DE90011560 
DE90011561 
DE90011578 
DE90011579 
DE90011580 
DE90011581 
DE90011582 
DE90011583 
DE90011587 
DE90011588 
DE90011589 
DE90011590 
DE90011591 
DE90011592 
DE90011593 
DE90011594 
DE90011595 
DE90011596 
DE90011597 
DE90011598 
DE90011599 
DE90011600 
DE90011601 
DE90011603 
DE90011604 
DE90011605 
DE90011607 
DE90011608 
DE90011609 
DE90011610 
DE90011611 
DE90011612 
DE90011613 
DE90011614 
DE90011615 
DE90011616 
DE90011617 
DE90011618 
DE90011619 
DE90011621 
DE90011622 
DE90011623 


Report No. 


UCRL-JC—103943 
UCRL-MA—103440 
SAND-89-2464C 
SAND-—90-0466C 
LA-—11767-T 
1S-T—1399 
WHC-SA-0716 
BNL-44542 
BNL-44521 
BNL-44563 
BNL-44560 
BNL-44573 


USGS-OFR-89-682-A 
USGS-OFR-89-682-B 


DOE/RL-90-19 
DOE/ER/14079-1 
DOE/ER/53302-2 
CONF-870422-13 
CONF-9004205—1 
DOE/ER/60631-6 
DOE/ER/60631-5 
DOE/ER/60292-6 
UIUC-HEPG-—90-61 
DOE/ET/51013—281 
UIUC-HEPG—90-59 
UIUC-HEPG—90-51 
DOE/ER/45252-T4 
DOE/RA/50219-T13 
DOE/RA/50219-T14 
DOE/RA/50219-T15 
DOE/AL/31950—-T2 
DOE/WIPP-90-009 
ORNL/FTR-3616 
ORNL/FTR-3615 
ORNL/TM-—1 1499 


ORNL/CSD/FTR-3619 


EGG—10617-7008 
CONF-900302-2 
LBL-28348 
LBL-28601 
LBL-—28024 
LBL-28686 
LBL-28687 
LBL-28239 
LBL-28468 
LBL-—28388 
LBL-24131 
LBL-27596 
LBL-28489 
LBL-28606 
LBL-27088 
LBL-—28713-Abs. 
LBL-—28722-Abs. 
LBL-28759 
LBL-28838 
LBL-28238 
LBL-28764 
LBL-28627 
LBL-27601 
LBL-28642 
LBL-28730 
LBL-28751 
LBL-28449 
LBL-28288 
LBL—28270 
LBL-26689 
ORNL/TM-—1 1500 
GTFR-94 
HEHF-54-89 
DOE/MA-0414 


DOE/EIA-0204(90/02) 
DOE/EIA-0520(90/05) 


Order No. 


DE90011624 
DE90011630 
DE90011631 

DE90011632 
DE90011633 
DE90011634 
DE90011637 
DE90011638 
DE90011639 
DE90011640 
DE90011643 
DE90011645 
DE90011647 
DE90011648 
DE90011650 
DE90011703 
DE90011704 
DE90011705 
DE90011706 
DE90011709 
DE90011714 
DE90011715 
DE90011716 
DE90011717 
DE90011718 
DE90011719 
DE90011720 
DE90011721 

DE90011722 
DE90011723 
DE90011724 
DE90011725 
DE90011726 
DE90011727 
DE90011728 
DE90011729 
DE90011730 
DE90011731 

DE90011733 
DE90011735 
DE90011736 
DE90011738 
DE90011739 
DE90011740 
DE90011741 

DE90011742 
DE90011743 
DE90011744 
DE90011745 
DE90011746 
DE90011748 
DE90011749 
DE90011750 
DE90011751 

DE90011752 
DE90011753 
DE90011755 
DE90011756 
DE90011757 
DE90011758 
DE90011759 
DE90011760 
DE90011761 
DE90011762 
DE90011763 
DE90011764 
DE90011766 
DE90011768 
DE90011769 
DE90011773 
DE90011775 
DE90011776 


Report No. 


DOE/EIA-0035(90/02) 
LBL-27905-Suppl. 
LBL-28680 
LBL-24195 
LBL-27702 
LA-11775-C 
CONF-900466-48 
CONF-8810231-10 
CONF-9005205-1 
CONF-900608-20 
CONF-900546-5 
CONF-900608-19 
CONF-8910315-2 
CONF-8910315-3-Vugraphs 
CONF-9007107-1 
CONF-9006185—1 
CONF-9004181-3 
CONF-900171-2 
CONF-881015-40 
CONF-900505-3 
KCP-613-4258 
IS-4995 

IS~4976 

IS~4979 

IS~4990 

IS~4991 
IS-IPRT-4 
IS-4980 

IS-4981 

IS~4982 

IS~4983 

IS-4984 

IS-4986 

IS~4987 
FNAL-TM-1658 
FNAL-TM-1659 
IS-T-1407 
IS-T-1417 
IS-T-1414 
IS-T-1439 
IS-T-1367 
IS-T-1436 
IS-T-1431 
IS-T-1429 
IS-T-1419 
IS-T-1432 
IS-T-1393 
IS-T-1405 
\S-T-1371 
IS-T-1413 
IS-T-1425 
IS-T-1386 
IS-T-1438 
IS-T-1435 
SAND-90-8222 
ANL/TM-336-Rev.2 
SAND-90-8203 
UCID-20705 
ANL/ESD/TM-5 
UCID-21719 
SAND-90-0336 
UCID-21718 
SAND-89-1810 
UCID-21568 
SAND-90-0247 
UCID-21561 
UCID-21567 
SAND-90-0545 
UCID-21560 
DOE/FE-0190P 
PPPL-2693 
UCRL-ID-104093 





Order No. 


DE90011778 
DES90011780 
DE90011782 
DE90011783 
DE90011784 
DE90011786 
DE90011788 
DE90011789 
DE90011790 
DE90011791 
DE90011795 
DE90011802 
DE90011805 
DE90011806 
DE90011808 
DE90011810 
DE90011813 
DE90011814 
DE90011815 
DE90011816 
DE90011817 
DE90011818 
DE90011819 
DE90011820 
DE90011321 
DE90011822 
DE90011823 
DE90011824 
DE90011825 
DE90011826 
DE90011827 
DE90011828 
DE90011829 
DE90011830 
DE90011831 
DE90011832 
DE90011833 
DE90011834 
DE90011835 
DE90011837 
DE90011838 
DE90011839 
DE90011840 
DE90011842 
DE90011843 
DE90011844 
DE90011845 
DE90011846 
DE90011851 
DE90011853 
DE90011854 
DE90011855 
DE90011856 
DE90011857 
DE90011858 
DE90011859 
DE90011865 
DE90011868 
DE90011869 
DE90011871 
DE90011872 
DE90011873 
DE90011874 
DE90011875 
DE90011876 
DE90011877 
DE90011878 
DE90011879 
DE90011880 
DE90011882 
DE90011883 
DE90011884 


Report No. 


ANU/EAIS/TM—-14 
PNL-7345 
SAND-89-7043 
SAND-90-0008 
FNAL-TM-1662 
SAND-89-7044 
DOE/ER-0461P 
DOE/ER/53212-151 
DOE/ER/53212-152 
LA-11832-MS 
SLAC-PUB-5244 
1S-T-1426 
IS-T-1434 

IS-4978 

1S-T-1411 
IS-T-1440 
IS-T-1430 
IS-T-1433 
CONF-890845— 
DOE/BP-1339 
SAND-89-2499 
DOE/BP/21237-2 
DOE/BP/64840-2 
DOE/BP/39638—4 
DOE/BP-1348 
DOE/RL-90-0003-Rev.0 
DOE/RL-90-0004-Rev.0 
DOE/RL-88-08-Rev.3 
DOE/MA-0403 
DOE/BP-1360 
DOE/BP/16479-3 
DOE/BP-1343 
DOE/BP-1345 
DOE/EA-0392 
DOE/BP/34269-2 
DOE/BP/3964 1-6 
DOE/BP-1317 
DOE/BP/13795-25 
DOE/BP/11987-3 
DOE/BP/13795-24 
DOE/BP-1363 
ORNU/FTR-3612 
CONF-9006184—-1 
DOE/ER/13430-5 
DOE/EIA-0130(90/03) 
DOE/EIA-0532 
DOE/BP-1344 
DOE/BP-1342 
DOE/WIPP-90-001 
DOE/WIPP-90-007 
DOE/WIPP-89-012 
DOE/BP/93203—1 
DOE/BP/92866—-1 
DOE/BP/91024—1 
DOE/BP/22849-1 
DOE/BP/92631-1 
DOE/CE/23858-T5 
ORNL/FTR-3618 
DOE/OR/21400-T422 
DOE/ER/45312-3 
DOE/ER/52139-90-1 
TVA/PUB-89/3 
TVA/RDG/EQS-89/4 
TVA/RDG/EQS-90-2 
TVA/RDG/EQS-90/3 
TVA/WR/AB-89/1 1 
TVA/PUB-89/5 
TVA/PUB-89/6 
TVA/PUB-89/7 
TVA/WR/WO-90/3 
TVA/WR/WO-90/5 
TVA/WRIWO-90-7 


Order No. 


DE90011894 
DE90011895 
DE90011896 
DE90011897 
DE90011898 
DE90011899 
DE90011900 
DE90011901 
DE90011902 
DE90011905 
DE90011908 
DE90011909 
DE90011911 
DE90011912 
DE90011913 
DE90011914 
DE90011922 
DE90011923 
DE90011924 
DE90011925 
DE90011926 
DE90011927 
DE90011928 
DE90011929 
DE90011930 
DE90011931 
DE90011932 
DE90011934 
DE90011937 
DE90011938 
DE90011939 
DE90011941 
DE90011943 
DE90011944 
DE90011945 
DE90011946 
DE90011947 
DE90011948 
DE90011949 
DE90011950 
DE90011951 
DE90011952 
DE90011953 
DE90011954 
DE90011955 
DE90011956 
DE90011957 
DE90011958 
DE90011959 
DE90011960 
DE90011961 
DE90011962 
DE90011963 
DE90011968 
DE90011970 
DE90011971 
DE90011972 
DE90011974 
DE90011975 
DE90011976 
DE90011977 
DE90011978 
DE90011979 
DE90011980 
DE90011981 
DE90011982 
DE90011983 
DE90011984 
DE90011985 
DE90011986 
DE90011987 
DE90011988 


Report No. 


DOE/ER/45392-1 
DOE/EIA-0226(90/02) 
GA-A-20063 
LA-11817-MS 
BNL-52218 
LA-11876-MS 
DOE/OR-901 
SAND-89-3030C 
SAND-90-0117C 
DOE/PC/88933—4 
DOE/DP/OAC/VT-—90A 
SAND-89-2245C 
UCRL-102939 
CONF-900294—Vugraphs 
UCRL-99814 
UCRL-CR—103857 
ORNL/FTR-3614 
ORNL/FTR-3625 
ORNL/FTR-3626 
CONF-9006183—1 
PNL-SA-17593 
PNL-SA-17147 
PNL-SA-18124 
PNL-SA—18024 
PNL-SA-17084 
PNL-SA-18234 
PNL-SA-18233 
DOE/ER/14030-T1 
PNL-SA-17573 
PNL-SA-17430 
PNL-SA-17972 
PNL-SA-17595 
PNL-SA-17880 
PNL-SA-18126 
PNL-SA-18103 
PNL-SA-18030 
LA-UR-90-1552 
LA-UR-90-1546 
LA-UR-90-1524 
LA-UR-90-1526 
LA-UR-90-1587 
LA-UR-90-1585 
LA-UR-90-1527 
LA-UR-90-1534 
LA-UR-90-1518 
LA-UR-90-1495 
LA-UR-90-1483 
DOE/EIA-0333(90) 
LA-UR-90-1469 
LA-UR-90-1603 
LA-UR-90-1596 
LA-UR-90-1592 
LA-UR-90-1591 
LA-UR-90-1710 
LA-UR-90-1692 
LA-UR-90-1688 
LA-UR-90-1663 
LA-UR-90-1630 
LA-UR-90-1616 
LA-UR-90-1609 
LA-UR-90-1604 
K/ITP—343-Pt.2 
LA-UR-90-1634 
DOE/SF/16566—1 
DOE/SF/16566-—2 
DOE/SF/16566-3 
DOE/SF/16566—4 
LA-UR-90-1633 
LA-UR-90-1747 
LA-UR-90-1936 
LA-UR-90-1935 
LA-UR-90-1933 


Order No. 


DE90011989 
DE90011990 
DE90011992 
DE390011993 
DE90011994 
DE90011995 
DE90011996 
DE90011997 
DE90011999 
DE90012051 
DE90012052 
DE90012053 
DE90012054 
DE90012056 
DE90012060 
DE90012061 
DE90012062 
DE90012064 
DE90012071 
DE90012072 
DE90012073 
DE90012075 
DE90012077 
DE90012079 
DE90012080 
DE90012081 
DE90012082 
DE90012083 
DE90012084 
DE90012085 
DE90012086 
DE90012087 
DE90012088 
DE90012089 
DE90012090 
DE90012092 
DE90012093 
DE90012094 
DE90012095 
DE90012096 
DE90012099 
DE90012103 
DE90012105 
DE90012108 
DE90012109 
DE90012110 
DE90012111 
DE90012112 
DE90012114 
DE90012115 
DE90012116 
DE90012117 
DES0012118 
DE90012119 
DE90012120 
DE90012122 
DE90012123 
DE90012124 
DE90012125 
DE90012126 
DE90012127 
DE90012128 
DE90012129 
DE90012131 
DE90012132 
DE90012134 
DE90012137 
DE90012138 
DE90012139 
DE90012140 
DE90012141 
DE90012146 


Report No. 


LA-UR-90-1930 
LA-UR-90-1921 
LA-UR-90-1897 
LA-UR-90-1896 
LA-UR-90-1889 
LA-UR-90-1885 
LA-UR-90-1878 
LA-UR-90-1858 
K/ITP-343-Pt.1 
LA-UR-90-1839 
LA-UR-90-1820 
LA-UR-90-1809 
LA-UR-90-1808 
LA-UR-90-1787 
LA-UR-90-1775 
LA-UR-90-1764 
LA-UR-90-1763 
DOE/EIA-0384(89) 
UCRL-JC—103464 
UCRL-JC-103115 
UCRL-102563 
UCRL-JC—103890 
UCRL-101124 
UCRL-101640 
UCRL-101660 
UCRL-101665 
DOE/EIA-0293(90) 
UCRL-101764 
UCRL-102144 
UCRL-102201-R1 
UCRL-102247 
UCRL-102561 
UCRL-102642 
UCRL-102764 
UCRL-102765 
UCRL-100812 
UCRL-100729 
UCRL-100722 
UCRL-JC-103526 
UCRL-102733 
LA-UR-90-1523 
LA-UR-90-1893 
BNWL-CC-1056 
SREL-36 
SRO-819-20-Vol.1 
SRO-819-20-Vol.2 
SREL-38 
BNL-44672 
BNL-44674 
BNL-44655 
BNL-44653 
BNL-44656 
BNL-44657 
BNL-44658 
UCRL~-102746 
DOE/ER/60540-3 
UCID-21956 
UCRL-CR-103854 
UCRL-CR-103900 
FNAL/C-90/84 
FNAL/C-90/36 
FNAL/C-90/61 
DOE/OR/21548-127 
CONF-900602-12 
CONF-90061 94-1 
CONF-900602-13 
CONF-900780-6 
FNAL/C-90/120-A 
NIPER-470-Vol.2 
DOE/ER/01545-439 
DOE/ER/45347-19 
DOE/NV-209-Rev.10 
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DE90012148 


Order No. 


DE90012148 
DE90012149 
DE90012150 
DE90012153 
DE90012156 
DE90012158 
DE90012160 
DE90012161 

DE90012162 
DE90012164 
DE90012168 
DE90012171 

DE90012172 
DE90012173 
DE90012176 
DE90012178 
DE90012179 
DE90012180 
DE90012181 

DE90012187 
DE90012188 
DE90012189 
DE90012192 
DE90012193 
DE90012194 
DE90012195 
DE90012205 
DE90012206 
DE90012207 
DE90012208 
DE90012211 

DE90012212 
DE90012214 
DE90012216 
DE90012222 
DE90012223 
DE90012226 
DE90012227 
DE90012228 
DE90012230 
DE90012231 

DE90012233 
DE90012239 
DE90012241 

DE90012242 
DE90012243 
DE90012245 
DE90012247 
DE90012248 
DE90012407 
DE90012408 
DE90012414 
DE90012416 
DE90012419 
DE90012453 
DE90012458 
DE90012459 
DE90012460 
DE90012462 
DE90012463 
DE90012464 
DE90012465 
DE90012468 
DE90012469 
DE90012475 
DE90012477 
DE90012479 
DE90012485 
DE90012490 
DE90012496 
DE90012498 
DE90012504 


Report No. 


SAND-90-1394C 
SAND-89-3021C 
SAND-89-2851C 


ANL-HEP-PR-90-28 


DOE/ID/12693-6 
SAND-90-1342C 
SAND-89-2985C 
CONF-900608-21 
CONF-9005221-1 
CONF-900546-7 
CONF-900466-54 
CONF-9005223-1 
CONF-9005221-2 
CONF-900608-22 
SAND-90-1228C 
SAND-90-0331C 
SAND-89-3016C 
SAND-90-0300C 
SAND-89-2479C 
CONF-90061 99-1 
CONF-900525-2 
CONF-900531-2 
DOE/EIA-0517(90) 
ORNL/FTR-3630 
ORNL/FTR-3637 
ORNL/FTR-3629 
CONF-900603-5 
CONF-900546-6 
CONF-900505-5 
ORNL/FTR-3627 
CONF-900705—4 
CONF-900466-57 


ORNL/CSD/FTR-3622 


KY/L—1595 
DOE/ER/40371-3 
SAND-90-1078C 
SAND-90-1049C 
SAND-90-0641C 
SAND-90-0520C 
BNL-44632 
BNL-44644 
WHC-EP-0322 
LA-11843-T 
SAND-90-1140C 
SAND-90-1058C 
SAND-90-1524C 
SAND-90-1656C 
DOE/ER/13648-11 
DOE/ER/45250-3 
BNL-44620 
BNL-44692 
BNL-44547 
BNL-34518 


ORNL/CSD/FTR-3621 
DOE/EIA-0380(90/03) 


DOE/ER/45262-3 
DOE/ER/45292-11 
DOE/ER/13231-70 
DOE/ET/53088—434 
UCRL-102541 
UCRL-JC—103666 
UCRL-JC—103507 
UCRL-21021-Rev.1 
SAND-—90-8436 
DOE/ER/45221-T1 
DOE/NV/10652-T1 
DOE/SF/17538-T5 
DOE/ID/12761-T1 
DOE/AL/31881-T2 
DOE/CE/90048-1 
SAND-90-7078 
DOE/NE/32134-T2 
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Order No. 


DE90012527 
DE90012531 
DE90012535 
DE90012536 
DE90012544 
DE90012545 
DE90012546 
DE90012547 
DE90012548 
DE90012549 
DE90012551 
DE90012552 
DE90012553 
DE90012554 
DE90012558 
DE90012561 
DE90012574 
DE90012575 
DE90012576 
DE90012577 
DE90012578 
DE90012588 
DE90012589 
DE90012591 
DE90012593 
DE90012594 
DE90012596 
DE90012605 
DE90012608 
DE90012609 
DE90012613 
DE90012616 
DE90012628 
DE90012629 
DE90012630 
DE90012631 
DE90012634 
DE90012637 
DE90012638 
DE90012639 
DE90012641 
DE90012642 
DE90012670 
DE90012671 
DE90012672 
DE90625994 
DE90625996 
DE90626330 
DE90627131 
DE90628368 
DE90628369 
DE90628370 
DE90628371 
DE90628372 
DE90628373 
DE90628374 
DE90628375 
DE90628377 
DE90628420 
DE90628421 
DE90628422 
DE90628423 
DE90628424 
DE90628425 
DE90628426 
DE90628427 
DE90628533 
DE90628628 
DE90628639 
DE90628700 
DE90628755 
DE90628872 


Report No. 


DOE/ER/02271-T5 
DOE/ER/13648-12 
DOE/PC/80527-T2 


DOE/PC/90013-T12 


DOE/CE/76246-T3 
DOE/CE/76246-T4 
DOE/CE/76246-T5 
DOE/CE/76246-T6 
DOE/CE/76246-T7 
DOE/CE/76246-T8 


DOE/CE/76246-T10 


DOE/CE/76246-T 11 


DOE/CE/76246-T 12 
DOE/CE/76246-T13 
DOE/CE/76246-117 


DOE/ER/02220-T7 


DOE/RA/50219-T19 


DOE/RA/50219-18 


DOE/RA/50219-T 17 
DOE/RA/50219-T16 


DOE/ET/53088-430 
ANL-FRA-166 
DOE/ER/13416-5 
ORNL/TM—1 1504 
CONF-900546-8 
CONF-900466-59 
CONF-900758-2 
CONF-9005221-3 
DOE/ER/53221-5 
DOE/ER/53278-3 


DOE/EIA-0340(89)/1 


DOE/ER/53241-4 
DOE/ET/10815-145 
DOE/ET/10815—146 
DOE/ET/10815-147 
DOE/ET/10815-148 
DOE/ET/10815-151 
BNL-44683 
BNL-44626 
BNL-44677 
WHC-SA-0819 
WHC-SA-0470 
FNAL/C—90/107 
FNAL/C—90/112-E 
FNAL/C~—90/109-E 
IAEA-AL—015 
IAEA-AL—025 
IPEN-PUB-282 
IAEA-NAHRES—2 
IFIN-FT-—346-1989 
IFIN-FT—-347-1989 
IFIN-FT—351-1989 
IFIN-FT-357-1989 
IFIN-FT—358-1989 
IFIN-FT—359-1989 
IFIN-FT—363-1989 
IFIN-FT-364-1989 
lYaF—89-35 
IFIN-FT-344-1989 
IFIN-FT-356-1989 
IFIN-FT-362-1989 
ITP-87-93 
lYaF—89-71 
NIKHEF-H-90-5 
NIKHEF-H-90-6 
NIKHEF-H-90-7 
TRI-PP—88-98 
CNEA-CAB-89/22 
IRI-132-88-14 
AERE-R-13668 
INIS-mf—1 2604 
ITF-87-92 


Order No. 


DE90628873 
DE90628898 
DE90628899 
DE90628900 
DE90628901 
DE90628902 
DE90628948 
DE90629129 
DE90629147 
DE90629148 
DE90629149 
DE90629182 
DE90629232 
DE90629251 
DE90629261 
DE90629262 
DE90629303 
DE90629304 
DE90629305 
DE90629306 
DE90629339 
DE90629340 
DE90629341 
DE90629380 
DE90629519 
DE90629544 
DE90629546 
DE90629618 
DE90629619 
DE90629620 
DE90629716 
DE90629740 
DE90629759 
DE90629761 
DE90629770 
DE90629777 
DE90629922 
DE90629986 
DE90629990 
DE90629995 
DE90629997 
DE90630001 
DE90630002 
DE90630003 
DE90630006 
DE90630007 
DE90630023 
DE90630024 
DE90630152 
DE90630156 
DE90630157 
DE90630161 
DE90630215 
DE90630216 
DE90630232 
DE90630236 
DE90630237 
DE90630238 
DE90630239 
DE90630244 
DE90630274 
DE90630278 
DE90630279 
DE90630299 
DE90630302 
DE90630303 
DE90630308 
DE90630333 
DE90630334 
DE90630335 
DES0630363 
DE90630364 


Report No. 


RAL-90-005 
CFFTP-G-86049 
AECL-9513 
CFFTP-B-86016 
CFFTP-B-86018 
CFFTP-G-87007 
ITF-87-91 
\YaF—-88-152 
IFIN-HE—118-1989 
ITP-87-83 
ITP-87-84 
ITP-87-80 
CTA-IEAv-RP-08/85 
IFIN-FT-353-1989 
INIS-mf—12603 
INIS-mf-12605 
CTA-IEAv-001/85 
IFIN-NP-69-1989 
IFIN-NP-70-1989 
IFIN-NP-72-1989 
IFIN-FT-350-1989 
IFIN-FT-352-1989 
IFIN-FT-361-1989 
CFFTP-G-85040 
INFO-0282 
AEK-90-0404(0) 
RISO-M-2850 
AECL-9557 
AECL-9561 
|AE-2047/E-6/R/B 
AECL-9728 
AECL-9560 
AECL-8834 
PEO-RENA-1988 
GSCAN-P-88-13 
INFO-0221 
INFO-0283 
INFO-0248(E) 
CRV-1988/B 
SAAS-Mitt-89-12 
SAAS-Mitt-89-18 
SAAS-Mitt-89-16 
SAAS-Mitt-89-17 
TGL-6160 
INFO-0286 
SSI-89-22 
AM-R-8905 
AM-R-8907 
NWU-27 
AECL-9558 
AECL-9569 
IEN-DITRA-05/84 


NIKHEF-K-DIGEL—1989-1 
NIKHEF-K-DIGEL—1 989-6 
NIKHEF-K-DIGEL—1990-1 
NIKHEF-K-AmPS—89-04 
NIKHEF-K-AmPS—89-05 
NIKHEF-K-AmPS-—89-07 


NIKHEF-K-APS—88-11 
IVEM-SV—44 
AECL-9682 


CSA-CAN3—N290.4-M82 


INFO-0220 
CRV-1988/A 
IR--132-88-13 
RIVM-248607001 
CNEN-DR-111/82 
TGL-30316/01 
TGL-30316/02 
TGL-303 16/03 
AECL-8705 
AECL-8731 





Order No. 


DE90630365 
DE90630366 
DE90630367 
DE90630368 
DE90630369 
DE90630370 
DE90630371 
DE90630372 
DE90630373 
DE90630374 
DE90630376 
DE90630400 
DE90630401 
DE90630416 
DE90630428 
DE90630430 
DE90630431 
DE90630432 
DE90630462 
DE90630470 
DE90630496 
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